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ABSTRACT
Objective: The aim of this integrative review was to describe salutogenic factors associated with oral
health outcomes in older people, from the theoretical perspectives of Antonovsky and Lalonde.
Material and methods: This study was based on a primary selection of 10,016 articles. To organize
reported salutogenic factors, the Lalonde health field concept and Antonovsky’s salutogenic theory
were cross tabulated.
Results: The final analysis was based on 58 studies. The following oral health outcome variables were
reported: remaining teeth, caries, periodontal disease, oral function and oral health related quality of
life (OHRQoL). We could identify 77 salutogenic factors for oral health and OHRQoL. Salutogenic fac-
tors were identified primarily within the fields of Human Biology (such as ‘higher saliva flow’, ‘BMI <
30 kg/m2’ and ‘higher cognitive ability at age 11’), Lifestyle (such as ‘higher education level’, ‘social net-
work diversity’ and ‘optimal oral health behaviour’) and Environment (such as ‘lower income inequal-
ity’, ‘public water fluoridation’ and ‘higher neighbourhood education level’). In the age group 60 years
and over, there was a lack of studies with specific reference to salutogenic factors.
Conclusions: The results provide an overview of salutogenic factors for oral health from two theoret-
ical perspectives. The method allowed concomitant disclosure of both theoretical perspectives and
examination of their congruence. Further hypothesis-driven research is needed to understand how eld-
erly people can best maintain good oral health.
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Introduction

General health and associated oral health conditions have a
direct influence on the quality of life and lifestyle of older
people with respect to impaired eating, social appearance
and communication [1,2]. The associations between peri-
odontal disease and general health conditions such as car-
diovascular disease and diabetes have been confirmed and
conversely the association between unhealthy lifestyle and
increased risk of most common dental diseases, such as den-
tal caries and periodontal disease [3,4].

Despite some overall positive trends towards improved
dental status in the elderly, such as retention of a functional
dentition [5,6], there is evidence of profound disparities in
dental status among older people across and within coun-
tries [7]. However, there is no adequate biological explan-
ation for these disparities: various oral conditions can be
effectively prevented and controlled, through a combination
of community, professional and individual effort [8]. The
upstream key determinants of the health of individuals and
populations are the circumstances in which people are born,

grow-up, live, work and age. These circumstances are to a
large extent shaped by economics, social policies, cultural
capital and education. Thus widespread ill health and disease
are considered to be attributable to a combination of poor
social support, low educational level and unequal socio-eco-
nomic preconditions [9–12].

This article explores multiple factors influencing the oral
health of older people from a salutogenic perspective, com-
bining individual and structural societal levels in the analysis.
We based our analysis on reading the searched literature
and identifying salutogenic factors from the perspectives of
two current theories on salutogenesis (according to
Antonovsky and Lalonde, see below) that overlap and com-
plement each other (Figure 1).

Salutogenesis as a concept

In contrast to the prevailing pathogenic paradigm, saluto-
genesis was proposed by Antonovsky as a concept of health
and wellbeing. He stated that pathogenesis has preoccupied
us to the extent that the focus is on disease, not only with

CONTACT Elena Shmarina elena.shmarina@regionkalmar.se Public Dental Service, Kalmar County Council, Oskarshamn, Sweden
Supplemental data for this article can be accessed here.

� 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group on behalf of Acta Odontologica Scandinavica Society.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-
nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built
upon in any way.

ACTA ODONTOLOGICA SCANDINAVICA
2021, VOL. 79, NO. 3, 218–231
https://doi.org/10.1080/00016357.2020.1849790

http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2020.1849790&domain=pdf&date_stamp=2021-03-17
http://orcid.org/0000-0003-4331-255X
https://doi.org/10.1080/00016357.2020.1849790
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/00016357.2020.1849790
http://www.tandfonline.com


respect to diagnosis and treatment, but also with respect to
aetiology and prevention. As an alternative approach,
Antonovsky emphasized the importance of focussing on peo-
ple’s resources and their capacity to maintain health rather
than the traditional focus on disease, illness and risk fac-
tors [10,13].

According to Antonovsky’s theory, health can be seen as
a movement on a continuum, between total absence of
health and complete health. A dynamic interaction is pro-
posed between health and disease, meaning that even if
affected by disease a person can, to some extent, still be
relatively healthy. Antonovsky introduced two interconnected
core elements essential for the salutogenic theory: the sense
of coherence (SoC) and the generalized resistance resources
(GRR). The SoC is the ability to identify and use one’s own
health resources. It reflects a person’s view of life and cap-
acity to respond to stressful situations and has three compo-
nents: comprehensibility, manageability and meaningfulness
[10]. The GRR concept identifies resources available to enable
the movement towards health, or to maintain good health,
and includes a range of resources, e.g. knowledge, money,
social support and cultural capital [10–12]. For the purpose
of this article, we chose to refer to GRRs as ‘salutogenic fac-
tors’. These are factors which on the basis of epidemiological
evidence, are known to promote, strengthen and maintain
oral health in older people [12,13].

Salutogenic factors promote a strong SoC [10]. A strong
SoC seems to some extent to promote healthy aging [14].
This is of value not only to the individual but also to society
at large: older people are an important social and economic
resource and if an extended lifespan comprises more years
of health this not only enhances their individual quality of
life, but also offers an opportunity to make a greater contri-
bution to society [13,14].

Previous research on salutogenesis

The concept of salutogenesis has been the subject of
research in different fields for nearly half a century. This
research has generated a number of papers, primarily within
public health and health promotion but also in education,
nursing, social work and psychology. With respect to oral
health, however, few publications are to be found. For
example, recent research suggests positive associations
between a strong SoC and oral and general health behav-
iours [15,16], as well as knowledge of and attitudes towards
oral health [17]. Similarly, the availability of social support
and financial security has been shown to have a positive
impact on the oral health of older people [18,19]. With
respect to oral health in older people, however, to our know-
ledge, there are no studies explicitly applying the salutogenic
factors or SoC concept to oral health outcome measures and
to date no review has been undertaken of associated saluto-
genic factors.

Antonovsky made a novel contribution to the understand-
ing of salutogenesis as a combination of individual situ-
ational factors and factors related to structural factors on a
societal level. Yet, in most of the studies that have used the
salutogenic framework, the main focus has been on research-
ing individual salutogenic factors rather than structural/soci-
etal factors. Our understanding of the unique contribution of
Lalonde is that he made a clearer emphasis on the oper-
ational perspective in a hierarchical multi-level structure for
salutogenic factors and health. The two perspectives of the
same phenomenon suggest two operational dimensions that
support each other, and if viewed together, could provide a
frame for understanding salutogenesis. Also, such an
approach could be used for analysis of empirical data of sal-
utogenic factors.

The Lalonde health field concept

As Minister of National Health and Welfare in Canada in
1974, Lalonde utilized this social perspective to try to identify
factors of causal importance for the maintenance of health.
Lalonde’s primary interest was ‘to unfold a new perspective
on the health of Canadians and to thereby stimulate interest
and discussion on future health programs for Canada [… ].
These problems cannot be solved solely by providing health
services but rather must be attacked by offering the
Canadian people protection, information and services
through which they will themselves become partners with
health professionals in the preservation and enhancement of
their vitality’ [20].

The Lalonde health field concept was developed to pro-
vide a wider conceptual framework for understanding causal
factors relevant to health. The concept points out that deter-
minants of health go beyond traditional medical care, and
that health is also strongly supported by complex relation-
ships between the individual and society [20]. Lalonde identi-
fied four principal components of the health field: human
biology, environment, lifestyle and health care organization.
These four components were considered to be

Figure 1. Illustration of a preconception of the overlapping of Antonovsky’s
theory and the Lalonde Health Field concept, for the review of articles on
salutogenesis.
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interdependent, with dynamic interactions over the course of
a lifetime, determining the level of health and well-being
achieved by an individual [20].

Antonovsky and Lalonde present different operational per-
spectives on health and health behaviour. They both highlight
complex relationships between the individual and society and
emphasize the responsibility of society to create conditions
which enable individuals to make healthy choices and maintain
their health. Combining these different perspectives connects
the individual and society and might help to understand factors
which influence the oral health of the elderly. More specifically,
connecting different theoretical perspectives can offer a basis
for constructing theory-driven empirical studies intended to
identify as yet unknown resource factors for oral health. This in
turn can direct both research and implementation to focus on
salutogenic factors, with important practical implications for
health care and policy makers. It could also identify topics
which warrant further research, as it offers the potential for for-
mulation of a number of hypotheses, linking individual and
society, which can be tested empirically.

Thus, our preconception was that Antonovsky had primarily
given a theoretical underpinning for research on salutogenesis
primarily on factors on an individual level. Lalonde’s contribu-
tion was more directed to an operational perspective on a soci-
etal level. However, both theories overlap to a substantial
degree. This overlapping became apparent after categorizing
articles reviewed according to these two theories.

The initial purpose of this study was to analyse published
data from a salutogenic perspective. However, during the litera-
ture search, it became clear that research on oral health (of the
elderly) has traditionally had a strictly pathogenic approach.

Aim

The aim of this integrative review was to describe, compre-
hensively, salutogenic factors reportedly associated with oral
health and oral health-related quality of life (OHRQoL), in
older people. Two theoretical perspectives are considered as
common themes, Antonovsky’s salutogenic theory and the
Lalonde heath field concept. The study is intended to
describe how the GGRs operate/occur within and between
the Lalonde health fields.

The research objectives were

� To study whether two theoretical perspectives on saluto-
genesis could coherently reflect empirical data in the lit-
erature. The oral health outcomes are proxies for
assessing the effects of salutogenic factors.

� To identify common factors for oral health of relevance
for understanding health promotion, by combining two
theoretical perspectives.

� To identify health fields poorly explored in the literature.

Material and method

Design

This study was conducted as an integrative review, using a
modification of Cooper’s framework, as presented by

Whittemore and Knafl [21–23]. This review method allows
data from different types of research designs to be com-
bined and includes empirical as well as theoretical literature,
in order to provide an understanding of the phenomenon of
interest [23,24], in this case, oral health of the elderly.
Creswell et al. define mixed methods and methodology as:
research that calls for real-life contextual understandings,
multi-level perspectives and cultural sensitivity; quantifying
magnitudes as well as exploring the meaning of constructs;
using multiple methods (e.g. intervention trials and inter-
views); and intentionally integrating methods to draw on the
strengths of each [25].

Key stages in this approach include problem identification,
literature search, data evaluation, data analysis and presenta-
tion. This method was chosen for the purpose of selecting pre-
vious primary research without any limitations on research
designs. A quality assessment procedure was used for this pur-
pose. More details on method and quality assessment are pro-
vided in Supplementary Appendices B and C.

Problem identification

Cooper [21,22] suggests that the data available on a particu-
lar topic can be organized by applying a theoretical model,
as it will help to operationalize variables and extract appro-
priate data from primary sources [23]. The starting point for
this review was Antonovsky’s salutogenic theory and the
Lalonde health field concept with reference to oral health in
the elderly [10,20]. Both theories have a salutogenic
approach. Thus, identifying similarities between their per-
spectives should help in understanding factors influencing
oral health among the elderly. Our preconception was that
the GRRs are the actual salutogenic factors operating within
and among the individual health fields.

Conceptual definitions and outcome measures
Lalonde’s and Antonovsky’s frameworks offer a structure for
the understanding of the contemporary issues of health
which may assist in the identification of salutogenic factors
for oral health in older people. Conceptual definitions of the
health fields and the GRR domains are described in Tables 1
and 2, respectively. Oral health outcome variables were
remaining teeth, caries, periodontal disease and oral func-
tion. Furthermore, the oral health outcomes and OHRQoL
were to be regarded as proxies for the effects of the saluto-
genic factors.

Salutogenic factors for oral health were conceptualized as
factors which on the basis of epidemiological evidence, are
known to promote, strengthen and maintain oral health in
older people [10,11]. These salutogenic factors occurred
within and between health fields and are described in more
detail in Tables 1 and 2.

Literature search

In order to identify salutogenic factors associated with oral
health in older people, a search was conducted during
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February 2020 for peer-reviewed empirical studies published
in English, without any time restrictions. The following elec-
tronic databases were searched: PubMed, Scopus (Health
Science and Social Science and Humanities subject areas),
CINAHL Plus with full text via EBSCO and ProQuest (Health
and Medicine subject area). The search string included such
terms as ‘oral health’, ‘oral health related quality of life’,
‘salutogenesis’, ‘protective factors’ and ‘health resources’.
Details of the search are presented in Supplementary
Appendices B and C. An ancestry search and a descendancy
search were undertaken [22].

Screening
For this review, titles and abstracts were screened for
variable applicability using the selection criteria shown in
Table 3 [26,27]. The inclusion criteria were primary research
combined with methodological and/or theoretical

manuscripts, study population �60 years, oral health context
and oral health indicators and published in English. Articles
were excluded if the study population was <60 years or if it
was impossible to extract data for people �60 from the pub-
lication. Abstracts, conference proceedings, and editorials
were also excluded from the review. Older people (the eld-
erly) were defined as aged 60 years and older, in accordance
with the United Nation’s agreed cut-off point for the older
population [28].

Potentially relevant abstracts were retained for further
evaluation in full-text format, using a coding guide [22].

Data evaluation
The final sample for this integrative review included observa-
tional methods: cross-sectional, cohort and longitudinal.
Quality scores based on several risks of bias were calculated
and incorporated into the analysis [23,29]. Three additional

Table 1. Health field (Lalonde) components for salutogenic factors and their conceptual definitions for oral health in older people.

Health field components Conceptual definitions

Human Biology All those aspects of health, both physical and mental, which are developed within the human body as a consequence
of the basic biology of man and the physiologic make-up of the individual.

Environment Societal and structural factors. All those matters related to health which are external to the individual and over which
the individual has little or no control.

Lifestyle Individual-related and situational factors. Aggregation of decisions by individuals which affect their health and over
which they more or less have control.

Health Care Organization The quality, quantity, arrangement, nature and relationships of people and resources in the provision of health care.

Table 2. Generalized resistance resources (GRR) and their conceptual definitions according to Antonovsky.

GRR domains Further definition Conceptual definition

Genetic and constitutional GRR
Physical – In circumstances of threatening significance to the organism, those GRRs that

are applicable to the stressor directly and that function to resolve the
problem set by the stressor.

Biochemical –

Psychosocial GRR
Artifactual-material Material Available resources such as money, shelter, clothing, food, physical strength, etc.
Cognitive Knowledge-intelligence A storehouse of information about the real world and skills that facilitate

acquiring such knowledge.
Emotional Ego-identity Picture of oneself.
Valuative-attitudinal Coping strategy: rational,

flexible and farsighted
Intra-individual factors that characterize individuals and that help to cope with a

variety of stressors. rationality is not to deny objective reality; flexibility is
availability of contingency plans and of willingness to consider them;
farsightedness is being a good chess player

Interpersonal-relational Social support Being embedded in networks of relatively stable social relations and in coherent
relatively integrated subcultures.

Commitment The group or people in it, which an individual is deeply committed to, are
necessary reciprocally oriented.

Macrosociocultural Cultural stability Gives an extraordinarily wide range of answers to demands made on one for
which one doesn’t have an automatic and readily available response capacity.

Magic A means to an end, which used when culture fails to provide ready answers.
Religion, philosophy, art: a

stabile set of answers
Grows out of every culture, because knowledge which gives foresight fails to

overcome fate; because lifelong bonds of cooperation and mutual interest
create sentiments, and sentiments rebel against death and dissolution.

Undefined domain Preventive health orientation Motivation to engage in healthy attitudes, beliefs, and behaviours.

Table 3. Selection criteria for this integrative review.

Inclusion criteria Exclusion criteria

Primary research combined with methodological and/or theoretical
manuscript [23,24]

Abstract, conference proceeding, editorial

Study population� 60 yearsa Study population< 60 years or if it was impossible to extract data for
people� 60 from the publication

Oral health context
Oral health indicator
Original publication in English
aFor this review, older people were defined as 60 years and older according to the United Nation’s agreed cut-off for the older population [28].
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questions about conflict of interest were added [30], using in
total 17 criteria.

Quality assessment of each study was transformed into a
quality score, in order to allow subsequent evaluation of
intervening factors in the data analysis. All relevant articles
from the literature search were scored for quality, as shown
in Supplementary Appendix C. These articles fulfilled more
than 40% of the quality criteria. The final quality score was
based on quality of study regardless of epistemological
approach. The details are provided in Supplementary
Appendices B and C.

Data analysis

Data were collected and sorted strictly according to the ter-
minologies and concepts used by the authors of the original
papers. We followed a data analysis sequence: data reduc-
tion, data display, data comparison, drawing conclusions and
verification [23].

Similar variables from several original articles were com-
piled under one heading. For example, independent varia-
bles ‘higher education level’, ‘education highest quartile’,
‘education 16 years or more’ from original articles that were
positively related to better clinical oral health outcomes were
pooled and defined as a salutogenic factor ‘higher educa-
tional level’ for better oral health.

The similarities between the theories became obvious dur-
ing the analysis and we choose to visualize this by cross-
tabulation to enhance patterns and relationships within and
across primary data sources. Thus, we constructed a data
spreadsheet which displayed statistically significant relation-
ships (as reported in the original publications) between a fac-
tor and an oral health-related outcome [23].

We limited the outcome measures to two main categories,
clinical oral health and OHRQoL, one focussing on the trad-
itional perspective of disease, the other the assessment of
quality of life, made by the respondent. This reflects a trad-
itional way of assessing health and disease, one from the
caregiver’s perspective and the other from the patient’s per-
spective. Each health field factor was categorized as having
either a positive or a negative correlation with oral health
and OHRQoL.

Further analysis involved examining the data in spread-
sheets with the outcome measures oral health and OHRQoL,
respectively, and identifying patterns for organizing data into
a suitable framework [23]. Then, we clustered related health
salutogenic factors to facilitate interpretation. For example,
the salutogenic factor ‘optimal oral hygiene behaviour’
included such factors from original publications as ‘brushing
twice a day or more’, ‘brushing time 3min or more’, ‘use of
dental floss or interdental brushes’ and ‘use of fluoridated
toothpaste’. Similarly, we sorted those factors according to
Lalonde’s framework, in relation to Antonovsky’s salutogenic
factors. Cross-tabulation clearly revealed conceptual similar-
ities between the frameworks. It resulted in a useful and
clear combination of Antonovsky’s and Lalonde’s
frameworks.

Detailed information on the literature search, screening,
data evaluation and data analysis are provided in
Supplementary Appendix B.

Results

Result of the search

The literature search produced a total of 10,016 records and
189 unique articles were selected for evaluation in full-text.
Of these, 43 studies met the inclusion criteria. An ancestry
and descendancy search identified a further 15 studies. Thus,
58 studies were included in the final sample for analysis
(Figure 2).

The included studies (Table 4) were published between
1987 and 2019 and were conducted in countries located in
all regions of the world, except Africa. Thirty-eight studies
examined the associations of related factors with clinical oral
health outcomes, 18 focussed on OHRQoL and 2 concerned
associations with both clinical oral health and
OHRQoL outcomes.

No study was found which explicitly examined the saluto-
genic factors or SoC concepts among older people, with ref-
erence to the outcome measures of interest.

Cross-table analysis

Salutogenic factors related to oral health
The result demonstrated that associations with better oral
health among the elderly involved three health fields and
nine salutogenic domains (Table 5). No associations were
found within the field of Health Care Organization or within
the macrosociocultural domain.

Several salutogenic factors were linked to the reported
clinical oral health outcome variables (remaining teeth, car-
ies, periodontal disease and oral function). Salutogenic fac-
tors related to both the health field of human biology and
the genetic and constitutional domains, were identified. The
Physical domain included the following reported factors:
younger old age [31,32], male sex [33,34], being nulliparous
[35], no history of diabetes [36,37] systolic blood pressure
<140mmHg [38], BMI < 30 kg/m2 [38] and better physical
function [39]. There was conflicting evidence regarding
increased BMI in men [40]. Men with a high BMI had a sig-
nificantly lower risk of having 19 or fewer teeth. Several bio-
markers were reported to have a positive association with
better oral health: higher salivary flow [41,42], higher blood
albumin levels [40], higher S-urea concentration [43], lower
concentration of fB-Glucose [44] and lower concentration of
S-urate [44], longer duration of oestrogen use [45], fasting
blood sugar <110mg/dl [38] as well as HDL-C< 40mg/dl
[38]. Higher intellect [46] and higher cognitive ability at age
11 [46] were related to the human biology health field and
the knowledge-intelligence domain.

The most frequently found salutogenic factors were
related to the lifestyle health field. One factor was found
within physical domain – light salt use [37,38]. Several identi-
fied factors were related to both the lifestyle health field and
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the psychosocial domains [33,36,39,41,46–57]. The Preventive
health orientation domain comprised a large number of fac-
tors as well as conflicting evidence [34,36–40,43,49,52–54,
56,58–67].

We found a small number of studies within the preventive
health orientation domain, reporting correlations inconsistent
with the generally accepted opinion. These inconsistencies
were related to three factors: dental attendance, alcohol con-
sumption and smoking [40,54,68,69].

The environment health field interacted with the artifac-
tual-material and the cognitive domains [56,57] as well as
the interpersonal-relational and Preventive health orientation
domains [36,46,48,58,65,70]. Two factors were found within
the preventive health orientation – mother did not prefer
sweet food [66] and public water fluoridation [57]. No con-
flicting evidence was observed.

One salutogenic factor related to the Health Care
Organization field, was found within the Preventive health
orientation – higher availability and ease of access to oral
health services [57].

Salutogenic factors related to oral health-related quality
of life
The results disclosed fewer reports of associations between
salutogenic factors and better OHRQoL than for oral health
(Table 6). No salutogenic factors were found in the intersec-
tions between the Health Care Organization health field and
any of the domains. Identified salutogenic factors, related to
the health field of Human Biology, were found only within
the physical domain [71–76]. We observed conflicting evi-
dence regarding older age and the use of full upper and

Identified records (n=10016)

PubMed 
(n=3656)

Scopus 
(n=3096) 

CINAHL 
(n=449) 

ProQuest 
(n=2815) 

Abstract evaluation after duplicates removed 

(n=715) 

Excluded based on full-text evaluation

(n=146) 

Full-text evaluation

(n=189) 

Primary selection

(n=43) 

Reasons for exclusion: 
Not relevant for the aim (31) 
Inappropriate outcome measures (46) 
Inappropriate population (45) 
Inappropriate or no age-stratification (58) 
No analysis within age-groups (34) 
Could not be found in full-text or non-English (13) 

Full-text evaluation (n=96) 

Additional original studies included (n=15) 

Abstract evaluation (n=496) 

Excluded based on full-text evaluation (n=81) 

Total included publications (n=58) 

Evaluation of citing papers from primary selection (n=370) 
Reference lists evaluation (n=2776) 

Additional sources (n=5)

Figure 2. A flow chart of search results and reasons for exclusion after full text evaluation is presented. The papers in the primary selection were scrutinized for
citations, and the references in citing articles as well as in the primary selection were then evaluated.
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lower dentures [77,78]. The Lifestyle health field comprised
one salutogenic factor within several domains [58,59,72,
73,75–77,79–86] as well as several factors within the
Preventive Health Orientation [63,64,81,82,85–89]. Inconsistency
was observed in one study [71].

The Environment health field was associated with four
psychosocial domains, including the following salutogenic
factors: lower income inequality [87] within the artifactual-
material; longest duration of administrative jobs for men [88]
within the Cognitive; having easy access to dental care [58]
and living in municipalities with a lower density of dentists
[88], all within the Interpersonal-relational; native-born and
longer-term immigrants [73] within the Macrosociocultural.
Inconsistent associations were disclosed for the factor ‘living
in municipalities with a lower density of dentists’ [88].

Discussion

The main result was that several factors could be associated
with better oral health and better OHRQoL. However, these
factors were identified within a minority of the intersections
in the cross-tables (Tables 5 and 6). Another important find-
ing was the successful combination of Antonovsky’s saluto-
genic theory and the Lalonde health field concept,
coherently identifying common factors of relevance to oral
health promotion. Third, the results identified significant
knowledge gaps, which should be addressed in future
research. Finally, there seemed to be a lack of hypothesis-
driven research in the salutogenic research area.

The salutogenic factors relating to the health field of
human biology were found to be clustered mainly in the
Physical and Biochemical domains. They were related to age,
sex and physical function (including cognitive function from
the psychosocial domains). Salutogenic factors relating to
the health field of Lifestyle (situational components) were
clustered around the psychosocial domains and included fac-
tors such as income, education, self-awareness and attitude
to health, family conditions and leisure activity. Several fac-
tors were also clustered in the Preventive health orientation
domain, such as regular dental attendance, alcohol consump-
tion and tobacco habits and physical activity. Salutogenic
factors related to the environment health field (structural
components) were clustered under interpersonal-relational
domain, such as social class, educational level, access to den-
tal care and friendship networks.

In all, the search identified only one study [66] applying
Antonovsky’s framework in its design. A few studies included
in the final sample were intended to examine factors critical
for tooth retention, retention of functional dentition and
positive OHRQoL [34,45,52,75]. The remainder of the sample
included studies with an initial pathogenic perspective. Most
notable was the absence of research data on salutogenic fac-
tors associated with oral health and OHRQoL outcomes
within the Health Care Organization field, despite the fact
that considerable community effort and significant resources
are directed to healthcare organization [20,89,90].

Our results indicated an extensive global distribution of
research. There were a greater number of reviewed studiesTa
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conducted in countries with rapidly increasing numbers of
elderly in their populations (e.g. Japan, the Nordic countries
and Brazil). Also, there is a definitive lack of studies in Africa.

The initial purpose of this study was to analyse data from
a salutogenic perspective. However, it became clear that

research on oral health had a strictly pathogenic approach.
In spite of the lack of explicit salutogenic design in the
research reviewed, a number of such factors could be identi-
fied. For almost every such case the relationship of singular
factors to the two outcome measures was logically consistent

Table 6. Cross-tabulation of reported factors significantly associated with better Oral Health Related Quality of Life among people �60 years, sorted according
to the Antonovsky Salutogenic model and the Lalonde Health Field concept. The brackets show number of articles for each factor.

Health Fields

Salutogenic model
GRR domains Human biology Lifestyle Environment

Health Care
Organization

Genetic and constitutional GRR
Physical Older age (3)a Higher diet quality (1)

Female gender (1)
More remaining teeth (3)
Never or hardly ever

problems in eating
because of oral or dental
problems (1)

Having functional partial
dentures (2)a

Use of full dentures in two
arches (1)a,b

Biochemical
Psychosocial GRR
Artifactual-material
Material Higher family income (1) Lower income inequality (1)

Higher or sufficient
income (7)a

Cognitive
Knowledge-intelligence Higher education (3) Longest administrative job

for men (1)

Emotional
Ego-identity Higher resilience (1)

Valuative-attitudinal
Coping strategy: rational,

flexible and farsighted
Satisfaction with teeth and

mouth (1)
Interpersonal-relational
Social support Being married (1) Having easy access to

dentist (1)
Living in municipalities with

lower density of
dentists (1)a

Commitment
Macrosociocultural
Cultural stability Native-born (1)

More years since
immigration (1)

Magic
Religion, philosophy, art: a
stabile set of answers
Undefined domaind

Preventive health
orientation

Never smoking (1)
Moderate or no use of

alcohol (1)
Regular sleeping and eating

habits (1)
Regular physical activity and

maintaining proper
weight (1)

Routine dental attender (1)
Presence of full or partial

removable dentures (4)c

The GRR of Antonovsky are described and expanded on the left-hand side and the health fields of Lalonde as columns. Thereby, it is clarified that factors within
the two theories correspond to each other. It is also apparent that many areas are unexplored as indicated by unfilled cells.
aIndicates that there is at least one study reporting conflicting evidence for the factor.
bCompared to people in need of dentures.
cCompared to people not using dentures.
dThis GRR domain was described by Antonovsky [10,11] with no detail of headline but clearly within psychological GRR.
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and in accordance with the theoretical frameworks. The few
instances of discrepancies could be understood as logical in
their specific cultural context.

Another important finding was that the cross-tabulation
of Antonovsky’s salutogenic theory and the Lalonde health
field concept confirmed that these two theories complement
each other, based on a similar understanding of the mecha-
nisms underlying the interaction of salutogenic factors asso-
ciated with oral health and OHRQoL outcomes. The analysis
supported our preconception that the salutogenic factors in
the GRR domains are operating within and between separate
health fields.

An earlier attempt has been made to partly combine a
theoretical framework with Antonovsky’s salutogenic theory.
Riedel et al. combined elements from the Berry Acculturation
model and Antonovsky’s theory [91], but not in relation to
empirical data. The authors argued that the combined model
offered a better explanation of the controversial findings and
allowed the formulation of new hypotheses in the migrant
health area of research. Likewise, combining the two theoret-
ical frameworks offers a structure for future hypothesis-
driven research in the field of oral health. It could facilitate
the analysis of previously non-explored associations between
potentially salutogenic factors and measures of oral health
identified by using empirical data, as studying the associa-
tions between potential salutogenic factors (e.g. self-per-
ceived treatment need, confidence in maintaining good oral
health, clinic’s recall system) and selected measures of oral
health among elderly people (e.g. number of remaining
sound teeth and OHRQoL).

By using the method of theory triangulation [92], we
searched for regularities in the collected data by crosscheck-
ing reported factors from two different theoretical frame-
works. According to Patton, ‘studies based on only one
method are more vulnerable to errors linked to that particu-
lar method [… ] than those applying multiple methods, in
which different types of data provide cross-data validity
checks’ [92]. Thus, as well as raising the quality level of this
review, we were able to provide a more detailed and bal-
anced view of knowledge in the area. Our approach to
exploring the complex evidence might add a new perspec-
tive to oral health research. Moreover, it highlights the
empty cells intersecting the two concepts in relation to out-
come variables, disclosing lack of knowledge and indicating
a topic for future research. We conclude that triangulation is
also a useful tool for verifying a deeper understanding of
salutogenesis.

Knowledge of oral health research gained by using this
method, including cross-tabulation of the findings, can have
implications for accessing data for promotion of oral health.
This approach might also be used for strategies which facili-
tate resources at individual and contextual level for the eld-
erly, including determining priorities and allocating resources
which enable the maintenance of good oral health.

Furthermore, one of the benefits of mixed methods
research is to bridge research methods with different goals,
strengths and limits [25]. The results disclosed that there are
few published studies examining the association between

salutogenic factors and oral health in the elderly. Therefore,
the synthesis also included studies which examined the asso-
ciation between certain factors and the absence of oral dis-
ease. However, as Sheiham [93] proposed, ‘contemporary
concepts of health suggest that oral health should be
defined in general physical, psychological and social well-
being terms in relation to oral status’. This aspect was
reflected by using OHRQoL measures and a consistent pat-
tern emerged of association for the two outcome measures,
oral health and OHRQoL. Unfortunately, the search revealed
fewer studies reporting salutogenic factors associated with
OHRQoL outcomes.

Limitations

There is an inherent risk for publication bias as this review
focussed solely on published reports in journals, excluding
e.g. monographic dissertations or ‘grey’ literature. This review
excluded non-English publications and some possibly rele-
vant research reported in other languages [94].

The methodology used in the reviewed reports demon-
strated mainly a quantitative approach and descriptive
design. Few studies examined the causal relationships
between associated concepts. Obviously, there is a lack of
hypothesis-driven and prospective research. However, this
limitation applies to all open system sociological research
[95] and may indicate that this research area is in its early
phase of development.

Another possible limitation of this review is the predomin-
ant use of the ‘absence of disease’ as a proxy for health in a
salutogenic perspective in the studies retrieved. This issue
was addressed by using two outcome measures, one focus-
sing on the traditional perspective of disease, the other the
respondent’s perception of quality of life.

Recommendations for future research

Future research should be focussed on analyses aiming to
identify salutogenic factors in prospective studies based on
hypotheses generated from empirical facts and theory.
Unresearched areas, as identified in our analysis, would be a
focus for further research. Qualitative studies, as well as
mixed method designs can be useful.

Conclusion

We have shown how specific salutogenic factors, within sep-
arate health fields, are related to reported better oral health
clinical outcome variables and better OHRQoL. The successful
combining of Antonovsky’s and Lalonde’s frameworks indi-
cates that they are based on a similar understanding of
underlying mechanisms for interaction of salutogenic factors
associated with oral health and OHRQoL outcomes. However,
few factors have been identified within a majority of health
fields. The method of triangulation suggests a way of verify-
ing a common understanding of salutogenesis. Moreover,
despite nearly half a century of salutogenic research, the
field of oral health research is only at an early stage of
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development. There is a need for consistency in the defin-
ition of outcome measures and hypothesis-driven research.
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