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Abstract 

Objective

This scoping review will map the extent and type of evidence in 
relation to the association between maternal long term health 
conditions (LTCs), including multimorbidity, and child oral health.

Introduction

Newer theories are emerging that detail the many factors that can 
influence child oral health at child, family and community levels. More 
recently, the association between maternal general health and child 
oral health has been explored, with preliminary evidence suggesting a 
link between shared environmental factors and diet/substance use 
during pregnancy causing childhood caries.

Inclusion criteria

All published studies that describe the relationship between maternal 
LTCs (including multimorbidity) and child oral health. There will be no 
limitation on the date of publication due to the limited number of 
studies available from the initial search of PubMed. The review will 
exclude case studies, abstracts, and grey literature. Literature must be 
in English language.
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Methods

The following databases will be searched; CINAHL, Cochrane Library, 
Maternity and Infant Care, Medline via PubMed, Scopus, Web of 
Science. The search will include sources in English only and will be 
undertaken between April and July 2024. Studies to be included will be 
of any type of study design that describe a relationship between 
maternal long term health conditions, including maternal long term 
oral health conditions, and child oral health. Data extraction will be 
undertaken using tabulation of results by at least two independent 
reviewers. Narrative analysis of the evidence will be undertaken, and 
results will be presented in a narrative and tabular manner due to the 
heterogenous and limited evidence base found in the test search. This 
review has been registered prospectively on Open Science 
Framework, (https://doi.org/10.17605/OSF.IO/ECSWJ). The review will 
also inform an Evidence Gap Map (EGM) to illustrate the current 
evidence base regarding maternal health factors that influence child 
oral health.
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Introduction
This review will be part of Faith Campbell’s PhD entitled ‘Inter-
generational multimorbidity and pathways to oral health in 
early childhood’. To explore this relationship, it is important 
to map the current evidence base on the concept of maternal  
health and child oral health.

Multimorbidity
Multimorbidity is the presence of two or more co-existing  
chronic health conditions, whereas a co-morbidity is an  
additional chronic health condition in relation to a primary  
health condition which infers greater importance to the  
primary health condition. Multimorbidity affects approximately  
37% of adults globally and over the last two decades the  
prevalence has increased1. Multimorbidity is a key challenge  
facing healthcare systems2.

Multimorbidity significantly affects women of childbearing 
age, with a recent epidemiological study in Scotland find-
ing that one in six mothers lived with multimorbidity prior to 
their pregnancy3. The term ‘maternal’ will be used throughout 
this work to describe the population of interest more precisely 
as data will only be available for mothers in the work that this  
review will inform. The authors are aware that the term  
‘childbearing people’ is more inclusive, however feel that 
this introduces ambiguity to search terms therefore it will be  
avoided.

Dental caries in children
Dental caries (dental decay) is preventable and is the most 
prevalent disease worldwide, affecting 2.4 billion people4. It 
has a significant impact and when severe can impact qual-
ity of life, for example causing abscesses, difficulties eating and 
sleeping and may result in pain, chronic infection or failure to  
thrive5. Dental caries has a linear relationship with poverty, 
affecting lower socio-economic groups the most6. In Scot-
land in 2020, 58.1% of children aged 5 living in the 20% most 
deprived areas showed no obvious caries experience, compared 
with 86.9% of children aged 5 in the 20% least deprived areas6. 
Dental extractions are the most common reason for elective  
admittance to hospital for general anesthesia for children in  
Scotland and England, costing the National Health Service in  
Scotland approximately £5million per year7,8.

Within this review a child will be defined as an individual less 
than 18 years old, in accordance with United Nations and Scot-
tish Government definitions9,10. If evidence is available to  
support the exploration of impact of maternal long term 
condition on child oral health by age group, this will be  
discussed.

Dental caries will be the primary outcome focus of this scop-
ing review. This is because the work which this review will 
inform will focus on data on child dental caries in Scotland. 
Consideration will also be given to conditions of enamel that 
increase tooth susceptibility to enamel such as molar incisor  
hypomineralisation (MIH) and developmental defects of enamel 
(DDE) as they may be causative pathways in any link between 
maternal health conditions and childhood caries. Thereafter, 
in this review ‘oral health will be defined as dental caries, 
MIH and DDE. Other oral conditions in children will not be 
considered due to an absence of theoretical links between  
them and maternal health conditions.

Possible link
There has been a demonstrated link between poor oral health, 
socio-economic inequalities and co-morbidities including  
diabetes, cardiovascular disease, rheumatoid arthritis, chronic 
obstructive pulmonary disease (COPD), pneumonia in the  
elderly, anxiety and depressive disorders, and increased risk of 
developing cognitive impairment and dementia9. This link is  
frequently bi-directional. However, the link between multi-
morbidity and oral health, particularly dental caries, is less  
researched9. Multimorbidity and poor oral health share some 
common risk factors such as deprivation: both dental caries  
and multimorbidity disproportionately affect those living in  
more deprived areas6,10.

The increasing number of people living with multimorbidity, 
results in an increasing need for new models of dental care 
to address multimorbidity in relation to adult oral health9.  
Individuals with multimorbidity have a greater treatment bur-
den than the general population, whereby they need to access 
treatment from multiple (often uncoordinated) healthcare  
professionals9. These care plans are often complex and those 
with multimorbidity are often taking multiple medications9. 
Best care for these patients requires appropriate training of 
oral health professionals, changes to the practice and delivery  
of oral health care and a focus of research on multimorbidity  
and oral health9.

Current evidence
Initial explorations indicate that there is a limited but evolv-
ing body of evidence regarding child oral health and child or 
maternal long term health conditions. Newer theoretical models 
are emerging that detail the many factors that can influence 
child oral health at child, family and community levels11. The  
association between maternal long term health conditions and 
child oral health has been explored, with preliminary evidence 
suggesting a link between shared environmental factors and 
direct maternal-to-child transfer of bacteria, diet and substance 
use during pregnancy causing childhood caries12,13. Maternal 
long term health conditions may additionally create challenges in  
supporting child oral care and in attending dental appointments11. 
To date, no review has synthesised this evidence to examine  
the relationship between maternal long term health conditions  
and child oral health.

Importance of research
Oral health is a priority at a global and national level within 
Scotland7,14,15. Given the importance of good oral health 
and the demonstrable impacts that poor oral health has on  

          Amendments from Version 1
This second version of the article contains greater clarity on the 
scope and design of the review. Specifically the inclusion and 
exclusion criteria have been updated, greater detail on maternal 
health conditions and child oral health has been provided. The 
rationale for the study and methods have also been refined.

Any further responses from the reviewers can be found at 
the end of the article

REVISED
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children, their families and society, mapping the current concepts  
regarding the relationship between maternal multimorbidity  
and child oral health will help to inform future research and  
targeted health and social care resource delivery.

Scoping reviews usually have a broader scope and less restric-
tive inclusion criteria than systematic reviews and are useful in 
mapping out current concepts and evidence such as in emerg-
ing fields where evidence is more limited16. A scoping review 
has been chosen in this case because it is the most appropriate  
method to achieve the purpose of this review which is to 
map the key concepts within this emerging evidence base17.  
This will allow for the identification and discussion of current  
concepts relating to maternal multimorbidity and child oral  
health. The review will follow systematic methods.

A preliminary search of MEDLINE, the Cochrane Database 
of Systematic Reviews, JBI Evidence Synthesis and Open  
Science Framework was conducted and no current or under-
way systematic reviews or scoping reviews on the topic were  
identified.

The objective of this scoping review is to map existing literature 
on the relationship between maternal long term health condi-
tions, and child oral health. Maternal long term health condi-
tions have been chosen because an initial pilot search found 
such limited evidence regarding maternal multimorbidity  
as a concept, that a broader search to map the evidence base 
on maternal long term health conditions and child oral health  
would provide greater value.

This will subsequently inform research regarding the pres-
ence of multiple long term health conditions (multimorbidity)  
and child oral health.

Review question
Primary question
What is the current evidence base regarding the relationship 
between maternal long term health conditions and child oral  
health?

Additional question(s)
Is maternal oral health included as a condition when assess-
ing maternal long term health conditions in relation to child oral  
health?

Does the current evidence base describe a link between maternal 
multimorbidity and maternal oral health?

Does the current evidence base describe a link between maternal 
oral health and child oral health?

What are the current theories linking maternal long term  
health conditions and child oral health globally?

Eligibility criteria
The CoCoPop mnemonic has been used, which is recommended 
for reviews that explore epidemiological data such as preva-
lence and incidence, where the traditional PICO mnemonic is  

not as applicable18. CoCoPop describes the condition, context,  
and population18.

Population
Inclusion criteria: maternal health data at any time from prior to 
conception to the child being 16 years old.

Exclusion: Evidence not related to health of mothers.

Condition
Inclusion criteria:

•   �Exposure (long term health conditions in mothers): sin-
gle or multiple health conditions (multimorbidity) affect-
ing mothers at any time from prior to conception to 
the child being 16 years old. This condition must be 
present for six months or more, we will use the condi-
tions included in the consensus statement for long term  
conditions for measuring multimorbidity in research19. 
Periodontal disease is a chronic oral condition that 
some individuals are genetically or medically more 
susceptible to therefore this will be included. Chronic  
periodontal disease will be defined using the American  
Academy of Periodontology and European Federation  
of Periodontology classification20). 

•   �Outcome (child oral health): Child oral health defined  
as dental caries, MIH and DDE

Exclusion:
•   �Exposure (long term health conditions in mothers): No 

clear definition of health condition that is affecting mother 
Proxy measures for long term conditions, studies in 
which long term conditions in mothers are not the expo-
sure of interest, and interventional studies where there is 
no clear evidence of presence of long term condition in  
mother will be excluded. Health behaviours such as 
smoking and breastfeeding will be excluded. Preterm 
birth and birth complications will be excluded as these 
are not long term conditions. Vitamin deficiencies will 
be excluded unless there is a clearly defined underlying  
long term health condition causing it. All oral health 
conditions excluding severe periodontal disease will be  
excluded. Caries in mothers will be excluded as  
evidence already exists

•   �Outcome (child oral health): Dental trauma, malocclusion 
and gingivitis in children.

Context
All settings and countries will be included. Only studies published 
in English will be included.

Exclusion: studies not published in English.

Types of sources
This scoping review will consider both experimental and quasi-
experimental study designs including randomized controlled 
trials, non-randomized controlled trials, before and after stud-
ies and interrupted time-series studies. In addition, analytical 
observational studies including prospective and retrospective 
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Table 1. Search strategy for Medline (via 
PubMed).

Search Query

1. Child[Mesh]

2. Child, Preschool[Mesh]

3. Infant[Mesh]

4. Infant[Title/Abstract]

5. Child*[Title/Abstract]

6. or/1-5

7. Oral Health[Mesh]

8. Oral Health[Title/Abstract]

9. Dental Health[Title/Abstract]

10. Dental Caries[Mesh]

11. “Dental Caries”[Title/Abstract]

12. “Early childhood caries”[Title/Abstract]

13. DMF Index[Mesh]

14. or/7-13

15. Mothers[Mesh]

16. Maternal health[Title/Abstract]

17. Parental health[Title/Abstract]

18. Maternal factors[Title/Abstract]

19. Maternal Behavior[Mesh]

20. Mother* health[Title/Abstract]

21. Pregnancy[Mesh]

22. Prenatal[Title/Abstract]

23. Antenatal[Title/Abstract]

24. Neonatal[Title/Abstract]

25. Postnatal[Title/Abstract]

26. or/15-25

27. 6 and 14 and 26

cohort studies, case-control studies and analytical cross-sectional 
studies will be considered for inclusion. This review will also 
consider descriptive observational study designs including case  
series and descriptive cross-sectional studies for inclusion.

Furthermore, systematic reviews that meet the inclusion crite-
ria will also be considered and the studies within those reviews  
cross-referenced with the results from the database searches  
to avoid duplication of evidence.

This review will not include individual case studies and  
abstracts.

Eligibility criteria will be reviewed and refined if appropriate  
following undertaking the first search.

Methods
The proposed protocol has been registered with Open  
Science Framework (https://doi.org/10.17605/OSF.IO/ECSWJ).  
The proposed scoping review will be conducted in accordance  
with the JBI methodology for scoping reviews17.

Search strategy
The search strategy will aim to locate the published litera-
ture on this topic. An initial limited search of Medline via 
PubMed was undertaken to identify articles on the topic. The 
text words contained in the titles and abstracts of relevant  
articles, and the index terms used to describe the articles  
were used to develop a full search strategy for CINAHL, Cochrane 
Library, Maternity and Infant Care, Medline via PubMed,  
Scopus and Web of Science, Table 1. The search strategy, includ-
ing all identified keywords and index terms, will be adapted  
for each included database and/or information source. The  
reference list of all included sources of evidence will be  
screened for additional studies.

Studies published in English will be included. There will be 
no limitation on the date of publication due to the limited  
number of studies available from the initial search of PubMed.

The databases to be searched include (CINAHL, Cochrane 
Library, Maternity and Infant Care, Medline via PubMed,  
Scopus, Web of Science). Where appropriate authors will be  
contacted for further information. Sources of unpublished studies/
grey literature will not be searched.

Study/source of evidence selection
Following the search, all identified citations will be uploaded 
into Covidence systematic review software (Covidence system-
atic review software, Veritas Health Innovation, Melbourne, 
Australia. Available at www.covidence.org) and duplicates  
removed. Following a pilot screening, titles and abstracts 
will then be screened separately by two or more independent 
reviewers for assessment against the inclusion criteria for the 
review. Potentially relevant sources will be retrieved in full, and  
their citation details imported into Covidence systematic review 
software, Veritas Health Innovation, Melbourne, Australia 
(Available at www.covidence.org). The full text of selected  
citations will be assessed in detail against the inclusion criteria 
by two or more independent reviewers. Reasons for exclusion 
of sources of evidence at full text that do not meet the inclusion  

criteria will be recorded and reported in the scoping review. 
Any disagreements that arise between the reviewers at each  
stage of the selection process will be resolved through discus-
sion, or with an additional reviewer/s. The results of the search 
and the study inclusion process will be reported in full in the 
final scoping review and presented in a Preferred Reporting  
Items for Systematic Reviews and Meta-analyses extension for 
scoping review (PRISMA-ScR) flow diagram21.

Data extraction
Data will be charted from papers included in the scoping 
review by two or more independent reviewers using a data 
extraction tool developed by the reviewers, Table 2. This 
form has been piloted against two known papers that discuss 
maternal health (or multimorbidity) and child oral health by  
two independent reviewers who then met to discuss and refine 
the form. The data extracted will include specific details about  
the participants, concept, context, study methods and key  
findings relevant to the review question/s.
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Table 2. Data extraction tool.

Scoping Review Details

Scoping Review title:

Review objective/s:

Review question/s:

Inclusion/Exclusion Criteria

Population

Concept

Context

Types of evidence source

Evidence source Details and Characteristics

Citation details (e.g. author/s, date, title, journal, volume, issue, pages)

Country

Context

Participants (details e.g. age/sex and number)

Type of study

Details/Results extracted from source of evidence (in relation to the concept of the 
scoping review)

If multimorbidity is included:

Reference definition of multimorbidity

Prevalence of maternal multimorbidity described

Type of multimorbidity measure (weighted or count)

Data source for multimorbidity (self report, medical records, administrative database)

Number of conditions included in the multimorbidity measure, and the actual conditions 
included

Which conditions are included when describing maternal multimorbidity?

Is maternal oral health included as a condition when assessing maternal multimorbidity in 
relation to child oral health?

Does source describe a link between maternal multimorbidity and maternal oral health?

Theory linking maternal multimorbidity and child oral health

Other maternal health conditions:

Maternal health condition discussed and definition of this from source (if not multimorbidity)

Does this health condition influence child oral health?

Theory on mechanism of action for this health condition influencing child oral health

Maternal oral health:

Does source describe a link between and maternal oral health and child oral health?

Theory linking maternal oral health and child oral health

Other influencing factor(s):

Presence of PROGRESS – Plus? Yes/No

Which PROGRESS -plus factors?

Other maternal influencing factor on child oral health

Theory on mechanism of action for this influencing factor

Coding for EGM

Exposure (please see definitions in Table 3)

Outcome (please see definitions in Table 3)

Quality of evidence (risk of bias)
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The draft extraction tool has been adapted from the JBI extrac-
tion tool due to the limited nature of the evidence base dem-
onstrated by the test search, this has led to a broader mapping 
of the evidence base and an extraction tool to reflect this. It has 
also been augmented to include information on multimorbid-
ity using key information cited in a systematic review of the  
measurement of multimorbidity22. The draft data extrac-
tion tool will be modified and revised as necessary during 
the process of extracting data from each included evidence 
source. Modifications will be detailed in the scoping review. 
Any disagreements that arise between the reviewers will be 
resolved through discussion, or with an additional reviewer/s. If  
appropriate, authors of papers will be contacted to request  
missing or additional data, where required.

Quality appraisal
Although quality appraisal is not generally undertaken for 
scoping reviews, it will be in this case due to the evidence  
identified being included in an EGM. It is recommended 
that quality appraisal is undertaken for evidence included 
in EGMs19. Quality appraisal will be undertaken using the  
appropriate tool for each type of study, for example the  
Cochrane risk of bias (RoB 2) tool20.

Data analysis and presentation
Once all sources have been identified, data characteristics 
will be summarised, data will be reported and interpreted 
by the research team. Simple frequency counts and descrip-
tive analysis will be used for this review. This is because the  
evidence base of interest is heterogenous and limited. Data 
will be presented in tabular form and if suitable graphically. A  
narrative summary will accompany the tabulated and/or  
charted results and will describe how the results relate to the  
reviews objective and questions.

Evidence Gap Mapping
Evidence Gap Maps (EGM) are a systematic evidence synthe-
sis product which display the available evidence relevant to 
a specific research question19 (4). An EGM can demonstrate 
areas for further research both with respect to the quality  
and quantity of evidence available. This is a novel method for  
illustrating gaps in the evidence base which has rarely been  
used in oral health.

EGMs are based on a framework of interventions and out-
comes, which is developed prior to the review with stake-
holder involvement19. For this scoping review which will 
explore exposures and outcomes, the Campbell framework 
will be adapted to include exposures, rather than the traditional  
interventions and outcome19. Frameworks should be based on 
policy documents19. Oral health is a key priority for the World 
Health Organisation (WHO), and this is described within global 
strategy on oral health adopted at World Health Assembly  
7514. The WHO describes five key oral diseases as23;

•   �Caries of deciduous teeth

•   �Caries of permanent teeth

•   �Severe periodontal disease

•   �Edentulism

•   �Lip and oral cavity cancer

Additionally, the following conditions are described as part of  
oral health22;

•   �Oral manifestation of systemic disease

•   �Oral mucosa disease

•   �Erosion and tooth wear

•   �Oral impacts of substance misuse

•   �Noma

•   �Congenital malformations of teeth and enamel

•   �Viral, bacterial and fungal infections

•   �Trauma (including physical and chemical injuries) of the 
teeth, jawbones and adjacent maxillofacial structures

•   �Cysts and tumours of odontogenic origin

•   �Salivary gland disease

•   �Disturbances in the development and growth of oral  
structures

This list provides a framework for oral health outcomes, which 
will be adapted to exclude conditions that do not affect children  
and will be reviewed by subject experts and PPI advisors.

As this study does not include an intervention, then expo-
sures, being maternal conditions, will be considered instead.  
This will include the following factors;

•   �Pre-natal maternal health conditions

o   �Single condition

o   �Multiple conditions

   �Single condition dominant (co-morbidity)

   �Two or more conditions of equal importance (mul-
timorbidity)

•   �Perinatal complications

•   �Post natal maternal health conditions

o   �Single condition

o   �Multiple conditions

   �Single condition dominant (co-morbidity)

   �Two or more conditions of equal importance  
(multimorbidity)

•   �No specified time for maternal conditions

•   �Lifestyle factors

o   �Tobacco

o   �Alcohol

•   �Genetic factors

•   �Bacterial factors

Consideration of equity in the research
As this is a novel study and application of an EGM the frame-
work will be adapted once the scoping review is complete to 
include any exposures that may arise and are not described 
above. This will be undertaken in consultation with subject 
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Table 3. Data charting tool for the evidence gap map.
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Exposure

Pre-natal maternal health conditions

Single condition

Comorbidity

Multimorbidity

Perinatal complications

Post-natal maternal health conditions

Single condition

Co-morbidity

Multimorbidity

Maternal health conditions with no specified time

Single condition

Co-morbidity

Multimorbidity

Maternal lifestyle factors

Tobacco consumption

Alcohol consumption

Genetic factors

Bacterial factors

PROGRESS – plus factor

Other

experts and PPI advisors. The initial planned framework is  
included in Table 3.

The scoping review will locate the available evidence on 
the question. This will then be coded using the appropriate  

column in the framework in Table 4, with respect to any  
relevant exposure on maternal health factors and outcome on 
child oral health outcomes. Should the evidence not fit into an  
existing code then the existing codes will be expanded to  
include the evidence, as recommended in the EGM guidance19.
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Table 4. Coding terms definitions.

Coding term Definition

Caries of deciduous teeth Dental decay affecting the first set of teeth

Caries of permanent teeth Dental decay affecting adult teeth, from time of formation/eruption which is in 
childhood

Severe periodontal disease Gum disease which has resulted in significant bone loss or tooth loss

Edentulism The absence of teeth

Lip and oral cavity cancer Malignancy affecting and structures in the oral cavity

Oral manifestation of systemic disease Oral conditions that can be attributed to a systemic disease

Oral mucosa disease Any condition affecting the mucous membrane within the oral cavity

Erosion and tooth wear Non carious tooth surface loss affecting the primary and/or permanent teeth

Noma Necrotising gingivitis or periodontitis

Congenital malformations of teeth and enamel Any malformation of the tooth which is present prior to eruption, including size, 
shape, texture and position.

Viral, bacterial and fungal infections Any infection of viral, bacterial or fungal origin that affects the lips and oral cavity

Trauma (including physical and chemical injuries) 
of the teeth, jawbones and adjacent maxillofacial 
structures

Physical injury to the teeth, facial bones and adjacent maxillofacial structures

Cysts and tumours of odontogenic origin Any abnormal mass of tissue or fluid filled cavity that affects the oral cavity or arises 
from odontogenic tissue origin

Salivary gland disease Any condition affecting the major or minor salivary glands

Disturbances in the development and growth of 
oral structures

Any abnormality with respect to timing, aesthetic, physical or functional 
characteristics of oral structures which is out of the usual limits of normal growth 
and development.

Mother A person who has given birth to a child, in this case only biological mothers will be 
considered to reduce the number of confounding factors

Long term condition Any condition lasting over 6 months or requiring long term management, this 
condition may episodic with periods of not being present/affecting the individual 
between

Pre-natal maternal health condition Any long term condition that affects a mother prior to the birth of their child

Single condition Presence/discussion of only one health condition

Comorbidity Presence of more than one health condition, with a focus on a single, dominant 
disease

Multimorbidity Presence of two or more long term health conditions with equal importance given 
to each

Perinatal complications Any condition or event that physically affects a mother around the time of 
childbirth, including in labour. Examples include a traumatic delivery

Post natal health condition Any long term health condition affecting a mother after the birth of their child

No specified time period

Tobacco Consumption of tobacco through any means including cigarette smoking, vaping 
and smokeless tobacco

Alcohol Consumption of any alcoholic beverage

Genetic factors Reference to a genetic characteristic of the mother

Bacterial factors Reference to any bacterial characteristics of the mother and/or transfer of this to 
their child

Other Any other factor not detailed above
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The EPPI-Mapper tool will be used to chart this data into an 
EGM with the rows and columns shown in Table 3 (EPPI-Mapper 
(ioe.ac.uk)). This map will be accompanied by a narra-
tive summary of the evidence guided by the EGM guidance  
including19;

•   �Description of the total number of studies,

•   �Key findings regarding the spread and concentration 
of evidence across exposure and outcome categories 
which will allow us to highlight important evidence gaps  
and trends identified in the research literature,

•   �Further information regarding study design, popula-
tion, confidence in study findings assessed using the rel-
evant quality appraisal tool for that study, funding and  
implementing agency for the included studies,

•   �The PROGRESS-Plus acronym will be used to assess for 
the consideration of equity in the research, such as the 

presence of factors associated with health opportunities  
and outcomes that can lead to inequality such as  
geographic location, education and ethnicity24,

•   �Implications and key recommendations for policy and  
future research,

•   �A plain language summary highlighting key findings.

Data availability
No data are associated with this article.

Acknowledgements
This review will contribute to FC’s PhD Thesis at the Uni-
versity of Dundee. FC is a fellow on the Multimorbidity  
Doctoral Training Programme for Health Professionals, which  
is supported by the Wellcome Trust (223499/Z/21/Z) and is  
supervised by HC, JC and LM).

1.	 Chowdhury SR, Chandra Das D, Sunna TC, et al.: Global and regional 
prevalence of multimorbidity in the adult population in community 
settings: a systematic review and meta-analysis. eClinicalMedicine. 2023; 57: 
101860.  
PubMed Abstract | Publisher Full Text | Free Full Text 

2.	 Whitty CJM, MacEwen C, Goddard A, et al.: Rising to the challenge of 
multimorbidity. BMJ. 2020; 368: l6964.  
PubMed Abstract | Publisher Full Text | Free Full Text 

3.	 Azcoaga-Lorenzo A, Fagbamigbe AF, Agrawal U, et al.: Maternal 
multimorbidity and preterm birth in Scotland: an observational record-
linkage study. BMC Med. 2023; 21(1): 352.  
PubMed Abstract | Publisher Full Text | Free Full Text 

4.	 Kassebaum NJ, Bernabé E, Dahiya M, et al.: Global burden of untreated caries: 
a systematic review and metaregression. J Dent Res. 2015; 94(5): 650–8. 
PubMed Abstract | Publisher Full Text 

5.	 World Health Organisation: Sugars and dental caries. 2017.  
Reference Source

6.	 Public Health Scotland: National Dental Inspection Programme (NDIP) 2020. 
Report of the 2020 detailed inspection programme of primary 1 children 
and the basic inspection of primary 1 and primary 7 children. 2020. 
Reference Source 

7.	 Consultants in Detal Public Health, Scotland: No health without oral health. 
How oral health contributes to public health priorities in scotland. 2019; 2. 
Reference Source

8.	 UK Government: Hospital tooth extractions in 0 to 19 year olds 2022. In: 
Disparities OfHIa. editor. 2023.  
Reference Source

9.	 Watt RG, Serban S: Multimorbidity: a challenge and opportunity for the 
dental profession. Br Dent J. 2020; 229(5): 282–6.  
PubMed Abstract | Publisher Full Text | Free Full Text 

10.	 Barnett K, Mercer SW, Norbury M, et al.: Epidemiology of multimorbidity and 
implications for health care, research, and medical education: a cross-
sectional study. Lancet. 2012; 380(9836): 37–43.  
PubMed Abstract | Publisher Full Text 

11.	 Fisher-Owens SA, Gansky SA, Platt LJ, et al.: Influences on children’s oral 
health: a conceptual model. Paediatrics. 2007; 120(3): e510–20.  
PubMed Abstract | Publisher Full Text 

12.	 Lee SM, Kim HN, Lee JH, et al.: Association between maternal and child 
oral health and dental caries in Korea. J Public Health. 2019; 27(2): 219–27. 
Publisher Full Text 

13.	 Boggess KA, Edelstein BL: Oral health in women during preconception and 
pregnancy: implications for birth outcomes and infant oral health. Matern 
Child Health J. 2006; 10(5 Suppl): S169–74.  
PubMed Abstract | Publisher Full Text | Free Full Text 

14.	 World Health Organisation: Follow-up to the political declaration of the third 
high-level meeting of the general assembly on the prevention and control 
of non-communicable disease. 2022.  
Reference Source

15.	 World Health Organisation: Core Priorities. 2023.  
Reference Source

16.	 Aromataris EMZ: JBI Manual for Evidence Synthesis. In: JBI, editor, 2020. 
17.	 Munn Z, Peters MDJ, Stern C, et al.: Systematic review or scoping review? 

Guidance for authors when choosing between a systematic or scoping 
review approach. BMC Med Res Methodol. 2018; 18(1): 143.  
PubMed Abstract | Publisher Full Text | Free Full Text 

18.	 Munn Z, Moola S, Lisy K, et al.: Methodological guidance for systematic 
reviews of observational epidemiological studies reporting prevalence 
and cumulative incidence data. Int J Evid Based Healthc. 2015; 13(3): 147–53. 
PubMed Abstract | Publisher Full Text 

19.	 White H, Albers B, Gaarder M, et al.: Guidance for producing a Campbell 
evidence and gap map. Campbell Syst Rev. 2020; 16(4): e1125.  
PubMed Abstract | Publisher Full Text | Free Full Text 

20.	 Sterne JAC, Savović J, Page MJ, et al.: RoB 2: a revised tool for assessing risk of 
bias in randomised trials. BMJ. 2019; 366: l4898.  
PubMed Abstract | Publisher Full Text 

21.	 Tricco A, Lillie E, Zarin W, et al.: PRISMA extension for Scoping Reviews 
(PRISMA-ScR): checklist and explanation. Ann Intern Med. 2018; 169(7):  
467–73.  
PubMed Abstract | Publisher Full Text 

22.	 Ho ISS, Azcoaga-Lorenzo A, Akbari A, et al.: Examining variation in the 
measurement of multimorbidity in research: a systematic review of 566 
studies. Lancet Public Health. 2021; 6(8): e587–e597.  
PubMed Abstract | Publisher Full Text 

23.	 World Health Organisation: Global oral health status report: towards 
universal health coverage for oral health by 2030: executive summary. 
2023. 

24.	 O'Neill J, Tabish H, Welch V, et al.: Applying an equity lens to interventions: 
using PROGRESS ensures consideration of socially stratifying factors to 
illuminate inequities in health. J Clin Epidemiol. 2014; 67(1): 56–64.  
PubMed Abstract | Publisher Full Text 

Page 10 of 19

Wellcome Open Research 2024, 9:299 Last updated: 25 NOV 2024

https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3790
https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3790
http://www.ncbi.nlm.nih.gov/pubmed/36864977
http://dx.doi.org/10.1016/j.eclinm.2023.101860
http://www.ncbi.nlm.nih.gov/pmc/articles/9971315
http://www.ncbi.nlm.nih.gov/pubmed/31907164
http://dx.doi.org/10.1136/bmj.l6964
http://www.ncbi.nlm.nih.gov/pmc/articles/7190283
http://www.ncbi.nlm.nih.gov/pubmed/37697325
http://dx.doi.org/10.1186/s12916-023-03058-4
http://www.ncbi.nlm.nih.gov/pmc/articles/10496247
http://www.ncbi.nlm.nih.gov/pubmed/25740856
http://dx.doi.org/10.1177/0022034515573272
https://www.who.int/news-room/fact-sheets/detail/sugars-and-dental-caries#:~:text=Dental caries (also known as,may result in tooth extraction.
https://www.scottishdental.nhs.scot/wp-content/uploads/2020/10/2020-10-20-ndip-report.pdf
https://www.scottishdental.nhs.scot/library/no-health-without-oral-health-how-oral-health-contributes-to-public-health-priorities-in-scotland/
https://www.gov.uk/government/statistics/hospital-tooth-extractions-in-0-to-19-year-olds-2022/hospital-tooth-extractions-in-0-to-19-year-olds-2022
http://www.ncbi.nlm.nih.gov/pubmed/32918011
http://dx.doi.org/10.1038/s41415-020-2056-y
http://www.ncbi.nlm.nih.gov/pmc/articles/7485176
http://www.ncbi.nlm.nih.gov/pubmed/22579043
http://dx.doi.org/10.1016/S0140-6736(12)60240-2
http://www.ncbi.nlm.nih.gov/pubmed/17766495
http://dx.doi.org/10.1542/peds.2006-3084
http://dx.doi.org/10.1007/s10389-018-0936-2
http://www.ncbi.nlm.nih.gov/pubmed/16816998
http://dx.doi.org/10.1007/s10995-006-0095-x
http://www.ncbi.nlm.nih.gov/pmc/articles/1592159
https://apps.who.int/gb/ebwha/pdf_files/WHA75/A75_10Add5-en.pdf
https://www.who.int/europe/about-us/our-work/core-priorities
http://www.ncbi.nlm.nih.gov/pubmed/30453902
http://dx.doi.org/10.1186/s12874-018-0611-x
http://www.ncbi.nlm.nih.gov/pmc/articles/6245623
http://www.ncbi.nlm.nih.gov/pubmed/26317388
http://dx.doi.org/10.1097/XEB.0000000000000054
http://www.ncbi.nlm.nih.gov/pubmed/37016607
http://dx.doi.org/10.1002/cl2.1125
http://www.ncbi.nlm.nih.gov/pmc/articles/8356343
http://www.ncbi.nlm.nih.gov/pubmed/31462531
http://dx.doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/30178033
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/34166630
http://dx.doi.org/10.1016/S2468-2667(21)00107-9
http://www.ncbi.nlm.nih.gov/pubmed/24189091
http://dx.doi.org/10.1016/j.jclinepi.2013.08.005


Open Peer Review
Current Peer Review Status:     

Version 2

Reviewer Report 22 November 2024

https://doi.org/10.21956/wellcomeopenres.25787.r110702

© 2024 Mahuli A. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Amit Vasant Mahuli   
Department of Public Health Dentistry, Rajendra Institute of Medical Sciences, Ranchi, Jharkhand, 
India 

The revised version of the protocol has addressed all the concerns raised. The protocol can be 
accepted
 
Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Oral Health, oral health epidemiology, oral cancer, periodontal health, dental 
public health

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 15 November 2024

https://doi.org/10.21956/wellcomeopenres.25787.r110889

© 2024 Merchant A. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Anwar Merchant   
University of South Carolina, Columbia, USA 

The authors propose to conduct a scoping review to evaluate the evidence linking maternal long 
term health conditions and child oral health. 
The aims could be made more explicit in the introduction. Specifically, what do the newer theories 
posit? Which are the most important factors shared by the mother that drive child oral health? 

 
Page 11 of 19

Wellcome Open Research 2024, 9:299 Last updated: 25 NOV 2024

https://doi.org/10.21956/wellcomeopenres.25787.r110702
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-4746-5935
https://doi.org/10.21956/wellcomeopenres.25787.r110889
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-1045-5079


These could include untreated caries in the mother, household food insecurity, access to dental 
care, water fluoridation, and preventive oral health services in primary care. These factors can 
interact with management of chronic disease in the mother with oral health consequences in the 
child.
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Likewise, the topic can be mapped comprehensively. 
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However, there are several things that need attention: 
1. The title listed does not adequately describe the splendor and depth of the research carried out. 
2. Provide a more detail explanation regarding health condition in the oral cavity other than caries. 
3, The alleged relationship between multimorbidity and childrens oral health has not been clearly 
described.
 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: kraniofacial growth and development

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 06 Nov 2024
Faith Campbell 

1. The title listed does not adequately describe the splendor and depth of the research 
carried out. 
Response: Thank you, the title has been updated to ‘The Influence of Maternal Health 
Factors Long Term Health Conditions Including Multimorbidity on Child Oral Health: A 
Scoping Review and Evidence Gap Map Protocol’, to better reflect the scope of this review 
(page 1) 
 
2. Provide a more detail explanation regarding health condition in the oral cavity other than 
caries. 
Response: Thank you, we agree that oral health conditions could have been better detailed 
and hope that the addition of the following paragraph satisfies this (page 3 paragraph 1) 
‘Dental caries will be the primary outcome focus of this scoping review. This is because the 
work which this review will inform will focus on data on child dental caries in Scotland. 
Consideration will also be given to conditions of enamel that increase tooth susceptibility to 
enamel such as molar incisor hypomineralisation (MIH) and developmental defects of 
enamel (DDE) as they may be causative pathways in any link between maternal health 
conditions and childhood caries. Thereafter, in this review ‘oral health will be defined as 
dental caries, MIH and DDE. Other oral conditions in children will not be considered due to 
an absence of theoretical links between them and maternal health conditions. ‘ 
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3, The alleged relationship between multimorbidity and childrens oral health has not been 
clearly described. 
Response: Due to this being a novel review, there is no evidence that describes a 
relationship between multimorbidity and child oral health. This gap in knowledge forms the 
need for the review. We have described current theories on possible links in the following 
paragraphs   (Page 3 paragraphs 2 and 3) ‘Possible link’ There has been a demonstrated 
link between poor oral health, socio-economic inequalities and co-morbidities including 
diabetes, cardiovascular disease, rheumatoid arthritis, chronic obstructive pulmonary 
disease (COPD), pneumonia in the elderly, anxiety and depressive disorders, and increased 
risk of developing cognitive impairment and dementia (3). This link is frequently bi-
directional. However, the link between multimorbidity and oral health, particularly dental 
caries, is less researched (3).  Multimorbidity and poor oral health share some common risk 
factors such as deprivation: both dental caries and multimorbidity disproportionately affect 
those living in more deprived areas (4, 5). The increasing number of people living with 
multimorbidity, results in an increasing need for new models of dental care to address 
multimorbidity in relation to adult oral health (3). Individuals with multimorbidity have a 
greater treatment burden than the general population, whereby they need to access 
treatment from multiple (often uncoordinated) healthcare professionals (3). These care 
plans are often complex and those with multimorbidity are often taking multiple 
medications (3). Best care for these patients requires appropriate training of oral health 
professionals, changes to the practice and delivery of oral health care and a focus of 
research on multimorbidity and oral health (3). (Page 3 paragraph 4) Current Evidence 
Initial explorations indicate that there is a limited but evolving body of evidence regarding 
child oral health and child or maternal long term health conditions. Newer theoretical 
models are emerging that detail the many factors that can influence child oral health at 
child, family and community levels (6). The association between maternal long term health 
conditions and child oral health has been explored, with preliminary evidence suggesting a 
link between shared environmental factors and direct maternal-to-child transfer of bacteria, 
diet and substance use during pregnancy causing childhood caries (7, 8). Maternal long 
term health conditions may additionally create challenges in supporting child oral care and 
in attending dental appointments (6). To date, no review has synthesised this evidence to 
examine the relationship between maternal long term health conditions and child oral 
health.  
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Amit Vasant Mahuli   
1 Department of Public Health Dentistry, Rajendra Institute of Medical Sciences, Ranchi, Jharkhand, 
India 
2 Department of Public Health Dentistry, Rajendra Institute of Medical Sciences, Ranchi, Jharkhand, 
India 

The study protocol, influence of maternal health factors, including multimorbidity on child 
oral health, is a promising topic to explore the maternal factors and their indirect and direct 
influences on the oral health of the child. 
 

○

The rationale of the study can be more clearly stated as the maternal multi-morbidity is 
vague as per the definition, and the use of term child oral health is also a high age range 
that can lead to heterogenicity of the data extracted. As different age groups will have 
different oral health needs and oral health issues.    
 

○

The studies included in the scoping review and their quality assessment, if done, will be 
challenging as many study designs will be included. 
 

○

The data showing severe periodontal disease could be challenging as their are more 
reported cases of gingival disease than severe periodontal disease in children.  
 

○

The protocol fits in to the scoping review category, but the rationale, condition, and 
assessment are going to be challenging as the data obtained will be difficult to fit in the 
data charting tool.

○

 
 
Is the rationale for, and objectives of, the study clearly described?
Partly

Is the study design appropriate for the research question?
Partly

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Oral Health, oral health epidemiology, oral cancer, periodontal health, dental 
public health

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.
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Author Response 06 Nov 2024
Faith Campbell 

The study protocol, influence of maternal health factors, including multimorbidity on child 
oral health, is a promising topic to explore the maternal factors and their indirect and direct 
influences on the oral health of the child. 
Response: Thank you for your feedback, we are pleased that you agree on the importance 
of this topic. 
 
The rationale of the study can be more clearly stated as the maternal multi-morbidity is 
vague as per the definition, and the use of term child oral health is also a high age range 
that can lead to heterogenicity of the data extracted. As different age groups will have 
different oral health needs and oral health issues.  
Response: There are challenges when studying multimorbidity due to heterogenous 
definitions across literature which is why ‘health conditions’ were selection for this review.   
Thank you, we have clarified that in this review child will mean an individual below the age 
of 18 per the United Nations and Scottish Government definitions on page 2 paragraph 6.   
If evidence can be explored by age group this will be discussed within the paper (page 2 
paragraph 6) 
 
The studies included in the scoping review and their quality assessment, if done, will be 
challenging as many study designs will be included. 
Response: We agree that such a heterogenous evidence base may be more challenging to 
appraise however since the pilot search revealed such limited studies for inclusion, it was 
decided to include all available evidence to provide as much evidence as possible. 
 
The data showing severe periodontal disease could be challenging as their are more 
reported cases of gingival disease than severe periodontal disease in children.  
Response: We also agree that being such a rare outcome, severe periodontal disease will 
be scarce. Periodontal disease and gingival conditions in children will not be included as an 
outcome in this review. 
 
The protocol fits in to the scoping review category, but the rationale, condition, and 
assessment are going to be challenging as the data obtained will be difficult to fit in the 
data charting tool. 
Response: We agree that the data obtained will require amendments to the traditional data 
charting tools used for scoping review and considered this when developing our protocol. 
We have therefore amended the charting tool to reflect this and will iteratively develop this 
to best extract data from the studies that are included, per JBI protocol for scoping reviews 
(page 11).  
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© 2024 Foxman B. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Betsy Foxman   
1 University of Michigan,, Ann Arbor, USA 
2 University of Michigan,, Ann Arbor, USA 

The authors propose conducting a scoping review to explore the current evidence between 
maternal multimorbidity and child oral health. They outline standard procedures for conducting 
such a review. 
 
My 'partly' responses reflect : 
1) There is no definition or inclusion criteria regarding child oral health (this is a fatal flaw). 
2) Lack of details on the types of maternal oral health and other morbidities that will be included 
as multimorbidities. It is likely there will be sufficient literature on gum disease and dental caries 
but little on injury or factors such as tongue rings. Similarly, the literature on oral health and 
diabetes and heart disease is robust but limited on factors such as sexually transmitted bacterial 
or viral infections in the oral cavity.   
 
The background mentions the importance of shared environmental factors and social inequalities, 
but these factors are not identified in the research questions nor in the data collected.  Taking 
those factors into account will be particularly important for cross-cultural comparisons.
 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Partly

Are sufficient details of the methods provided to allow replication by others?
Partly

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Molecular epidemiology of dental caries;  molecular epidemiology of bacterial 
infections and the oral microbiome

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 06 Nov 2024
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Faith Campbell 

1) There is no definition or inclusion criteria regarding child oral health (this is a fatal flaw). 
Response:  Thank you for highlighting this. This has been addressed by adding the 
following paragraph to the background (page 2 paragraph 7) ‘Dental caries will be the 
primary outcome focus of this scoping review. This is because the work which this review will 
inform will focus on data on child dental caries in Scotland. Consideration will also be given to 
conditions of enamel that increase tooth susceptibility to enamel such as molar incisor 
hypomineralisation (MIH) and developmental defects of enamel (DDE) as they may be causative 
pathways in any link between maternal health conditions and childhood caries. Thereafter, in this 
review ‘oral health will be defined as dental caries, MIH and DDE. Other oral conditions in 
children will not be considered due to an absence of theoretical links between them and maternal 
health conditions.’ The inclusion and exclusion criteria have been refined to reflect this (page 
5 paragraph 4) ‘Condition Inclusion criteria:

Exposure: single or multiple health conditions (multimorbidity) affecting mothers at any 
time from prior to conception to the child being 16 years old.

○

Outcome: Child oral health defined as dental caries, MIH and DDE Exclusion:
Exposure: No clear definition of health condition that is affecting mother ○

Outcome:  Dental trauma, malocclusion and gingivitis’ 
 
2) Lack of details on the types of maternal oral health and other morbidities that will be 
included as multimorbidities. It is likely there will be sufficient literature on gum disease and 
dental caries but little on injury or factors such as tongue rings. Similarly, the literature on 
oral health and diabetes and heart disease is robust but limited on factors such as sexually 
transmitted bacterial or viral infections in the oral cavity.   
Response: Thank you for your comment. For clarity this review will not be exploring 
multimorbidity due to the paucity in evidence revealed by the pilot search for this review. 
We hope that this is clarified by the rephrasing of the following paragraph (page 4 
paragraph 3) ‘The objective of this scoping review is to map existing literature on the 
relationship between maternal long-term health conditions, and child oral health. Maternal 
long term health conditions have been chosen because an initial pilot search found such 
limited evidence regarding maternal multimorbidity as a concept, that a broader search to 
map the evidence base on maternal long term health conditions and child oral health would 
provide greater value. This will subsequently inform research regarding the presence of 
multiple long term health conditions (multimorbidity) and child oral health.’ We have 
decided to exclude behaviour and lifestyle choices as this is much more challenging to 
explore, so within a field which is sparsely researched thus far, we felt it more important to 
explore health conditions. Furthermore these health conditions are examinable in the 
datasets which we will use in later stages of this project, unlike factors such as nose ring 
wearing. We agree that bacterial transmission from mother to child should be considered. 
As this wider programme of work focusses on multiple long term conditions 
(multimorbidity), only long terms conditions will be explored. We are aware of the 
significant body of research on bacteria in mothers’ oral cavity and the impact of 
transmission of this to children with a theory of caries transmission, such as strep mutans. 
Given that it is widely accepted within the scientific community that caries is caused by 
dysbiosis in the oral cavity rather than transmission of a specific commensal, we made the 
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decision to exclude bacterial transmission from mother to child in this review. Multiple 
papers discussing this were found in the initial search and therefore this will be discussed in 
greater detail in the discussion of results.   
 
3) The background mentions the importance of shared environmental factors and social 
inequalities, but these factors are not identified in the research questions nor in the data 
collected.  Taking those factors into account will be particularly important for cross-cultural 
comparisons. 
Response: We agree that shared environmental factors and social inequalities are both 
important when considering dental caries in children and multiple long-term conditions in 
mothers. We have not included them in this review as the evidence is so indisputable on this 
that we felt it was most important to focus on what is not known with such certainty 
regarding causes of caries in children (1, 2). However, deprivation and social inequalities will 
be key confounders in our future research exploring mothers’ health data and childhood 
caries.  

Competing Interests: No competing interests were disclosed.

 
Page 19 of 19

Wellcome Open Research 2024, 9:299 Last updated: 25 NOV 2024


