@’PLOS ‘ ONE

CrossMark

click for updates

E OPEN ACCESS

Citation: Elyasi M, Abreu LG, Badri P, Saltaji H,
Flores-Mir C, Amin M (2015) Impact of Sense of
Coherence on Oral Health Behaviors: A Systematic
Review. PLoS ONE 10(8): €0133918. doi:10.1371/
journal.pone.0133918

Editor: Yoshihiro Kokubo, National Cardiovascular
Center Hospital, JAPAN

Received: March 11, 2015
Accepted: July 2, 2015
Published: August 14, 2015

Copyright: © 2015 Elyasi et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information files.

Funding: The authors have no support or funding to
report.

Competing Interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

Impact of Sense of Coherence on Oral Health
Behaviors: A Systematic Review

Maryam Elyasi', Lucas Guimaries Abreu?3, Parvaneh Badri', Humam Saltaji*,
Carlos Flores-Mir*, Maryam Amin' *

1 Division of Pediatric Dentistry, School of Dentistry, University of Alberta, Edmonton, Canada, 2 Pediatric
Graduate Program, School of Dentistry, Federal University of Minas Gerais, Belo Horizonte, Brazil, 3 Visiting
Researcher, School of Dentistry, University of Alberta, Edmonton, Canada, 4 Orthodontic Graduate
Program, School of Dentistry, University of Alberta, Edmonton, Canada

* maryam.amin @ualberta.ca

Abstract

Objectives

The aim of this review was to critically analyze the empirical evidence on the association
between Sense of Coherence (SOC) and oral health behaviors through a systematic
approach.

Methods

A systematic search up to April 2015 was carried out using the following electronic biblio-
graphic databases: PubMed, Ovid MEDLINE; ISI Web of Science; and Ovid Psychlinfo. Stud-
ies were included if they evaluated the relationship between SOC and oral health behaviors
including tooth cleaning, fluoride usage, dietary habits, dental attendance, and smoking. We
excluded studies that only assessed the relationship between oral health status and SOC
without evaluating oral health behaviors. The New Castle Ottawa (NOS) quality assessment
checklist was employed to evaluate the methodological quality of included studies.

Results

Thirty-nine potential papers met the preliminary selection criteria and following a full-text
review, 9 papers were finally selected for this systematic review. Results provided by the
included studies indicated different levels of association between SOC and oral health
behaviors. The most frequent behaviors investigated were tooth brushing and dental atten-
dance pattern. The impact of SOC on performing positive oral health behaviors, to some
extent, was related to demographic and socio-economic factors. In addition, mothers’ SOC
influenced children’s oral health practices.

Conclusions

A more favorable oral health behavior was observed among those with a stronger SOC sug-
gesting that the SOC can be a determinant of oral health-related behaviors including tooth
brushing frequency, daily smoking, and dental attendance.
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Introduction

During the last three decades, theoretical approaches have been introduced to the public health
literature to explain the importance of social context and its association with biological and
psychological determinants of health and illness. [1,2] For instance, public health-related stud-
ies have identified “stress” as an important social determinant of patient’s adherence to medical
advice and health promotion programs. [3,4] Consequently, the “Salutogenic” theory, which is
a social health-related theory, was developed to explain the correlations between health, stress,
and coping. [3] This theory, therefore, emphasizes the role of psychosocial determinants in
maintaining human well-being rather than causing the diseases. [5]

Sense of coherence (SOC) is the main constituent of the Salutogenic theory. It evaluates the
individual’s capability to use existing resources in order to overcome difficulties and cope with
life stressors to perform healthy behavior and stay well. [3,5] People with stronger SOC can bet-
ter cope with existing stressors in their social life. [6] This enables them to benefit from an
increased feeling of well-being. [1,3,6] SOC is a cross-cultural concept that is not influenced by
age, sex, ethnicity, nationality, and study design. [5] It relies on the following three key compe-
tencies: comprehensibility, manageability and meaningfulness. [3,5] These competencies have
dynamic interactions. [3,6] It means that people who have higher level of SOC are more capa-
ble of perceiving typical stressors coming from their society (e.g., racial segregation, employ-
ment rate, and family relationships) [7] and environment (e.g., housing condition, traffic
patterns, and environmental tobacco smoke) [7] as non-stressors (comprehensibility). They
are also able to efficiently utilize available resources to control stressful circumstances (manage-
ability), and to cope with stressors by having more enthusiasm, intention, and dedication
(meaningfulness). [5] Thus, in people with a stronger SOC, there is a higher expectation for a
superior health status and quality of life with fewer symptoms in case of existing illness. [8, 9]

A strong association between higher SOC and lower incidence of chronic diseases [10, 11]
and better quality of life [9,12,13] has been reported in several studies. In the field of oral
health, the incidence of chronic oral diseases such as dental caries and periodontitis is not only
related to biological factors, but may also be influenced by non-biological factors such as oral
health behaviors. [14, 15] An individual’s behavior is the manifestation of several determinants
such as psychosocial and environmental factors that can be influenced by the SOC concept.
[16, 17] This concept is considered as a practical model emphasizing the psychosocial aspect of
oral health promotion rather than the risk of the disease. [3] SOC has also been considered as a
psychosocial determinant of oral health behaviors in adults. [17, 18] In other words, individu-
als who have a stronger SOC are more intended to attend regular dental check-ups, [16] clean
their teeth more often, [19] and have healthier dietary habits [18] as compared to their counter-
parts who have lower levels of SOC. In addition, oral health perceptions as well as oral-health
related quality of life (OHRQoL) of both children and adolescents are significantly affected by
their parents' SOC. [20, 21] However, a few related studies failed to report any specific associa-
tion between SOC and some oral health behaviors (e.g., frequency of sugar intake and tooth
brushing) [16,22] or OHRQoL in different age groups. [23]

To the best of our knowledge, there is no critical analysis in the dental literature that has
attempted to summarize the existing evidence regarding the association between the SOC and
oral health-related behaviors. The purpose of this article is, therefore, to critically analyze the
association between SOC and oral health behaviors by a systematic review of the available data.
This critical appraisal of evidence is needed to update the oral health community about the
impact of SOC on oral health behaviors, which may ultimately help with developing effective
oral health promotion strategies and interventions when the SOC is considered as a variable of
interest in the future studies.
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Materials and Methods

This systematic review is reported, whenever applicable, in accordance with the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analysis) statement checklist. [24]

Protocol and registration

This systematic review’s protocol was not registered in advance.

Eligibility criteria

We included studies in the domain of oral health that evaluated the relationship between SOC
and oral health behaviors including tooth cleaning, fluoride usage, dietary habits, dental atten-
dance, and smoking. No restrictions were applied regarding language, study design, age, sex,
culture or socio-economic status. We excluded studies that only assessed the relationship
between SOC and oral health status without evaluating the impact of SOC on oral health
behaviors. The reviews of the literature, meeting abstracts, editorial letters and qualitative stud-
ies were excluded.

Data sources and search strategy

Comprehensive searches up to April 1, 2015 were carried out using the following electronic
bibliographic databases: PubMed (1966 to April 2015, week 1), Ovid MEDLINE (1980 to 2015,
week 12); ISI Web of Science (1965 to April 1, 2015); and Ovid PsychInfo (1980 to April 2015).

The search strategy was designed with the assistance of a health sciences librarian. Keyword
and their combinations were first chosen and used in PubMed (Table 1). Then, the terms were
adapted to run the search in other databases (S1 Appendix). Hand searches were made on the
reference lists of the selected articles for any potential papers not identified through the elec-
tronic search. A partial gray literature search was finally performed by using Google Scholar
and Google search engine.

Study selection

The study selection was performed in two phases. In phase one, three reviewers (M.E, L.A, P.B)
independently evaluated the list of the titles and abstracts of potentially articles to be included.
If the abstract was judged to contain insufficient information for a decision of inclusion or
exclusion, the full article was obtained and reviewed before a final decision was made.

For phase two, the full texts of potentially relevant abstract were retrieved and the selection
criteria were applied again to confirm the final selection. Discussion between reviewers regard-
ing any inconsistency in the inclusion of articles was done until agreement was reached. As a
third reviewer was involved when discrepancies arose, the final agreement was of 100%.

Table 1. Search Strategy (in PubMed).

#1 "sense of coherence"[All Fields] OR "sense of coherence scale"[All Fields]) OR "salutogenic model"[All
Fields]) OR "salutogenic approach"[All Fields]) OR "salutogenic theory"[All Fields]) OR "salutogenic
concept"[All Fields])

#2 ("Oral Health"[All Fields] OR "oral hygiene"[All Fields]) OR "tooth brushing"[All Fields]) OR "dental
attendance"[All Fields]) OR "dental education"[All Fields]) OR "dental"[All Fields]) OR "dentistry"[All Fields])
OR ("dental caries'[MeSH Terms] OR ("dental"[All Fields] AND "caries"[All Fields]) OR "dental caries"[All
Fields] OR "caries"[All Fields])) OR "oral habit"[All Fields])

#3 #1 AND #2
doi:10.1371/journal.pone.0133918.1001
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Data extraction and data items

Data were extracted from each of the selected articles separately by the same three examiners
on the following items: author and year of publication, study design and aim of the study,
demographic characteristics, oral health behaviors, and SOC scale used, sampling, statistical
analysis and the main findings of the study were also collected and summarized (Table 2). Dis-
agreements between investigators were resolved by reexamining the studies until consensus
was reached. In the case of any missing information or uncertainty in evaluating the articles;
efforts were made to contact the authors for clarification.

Risk of bias in individual studies

The assessment of methodological quality was performed by the same three researchers using
the Newcastle-Ottawa Scale (NOS) for cohort studies and modified Newcastle-Ottawa Scale
for cross-sectional studies. [25, 26, 27] For the cohort studies, a quality score was calculated
based on three categories: group selection (four items), comparability between groups (one
item), and outcome and exposure assessment (3 items). A maximum of one point could be
awarded for each item in the group selection and outcome and exposure assessment categories.
A maximum of two points could be awarded for comparability. Thus, the maximum score was
nine points and represented the highest methodological quality. For the cross-sectional studies,
the score was calculated based on the same three categories. However, those categories had a
different number of items: group selection (four items), comparability (one item), and outcome
and exposure assessment (one item). Therefore, the maximum score was seven points and also
indicated the highest methodological quality. Studies were considered high quality if they were
scored above median: five points for cohort studies and four points for cross-sectional studies
[27] Disagreement between the reviewers was discussed until consensus was reached.

Synthesis of the results

Findings were evaluated in a descriptive manner based on the information provided by each of
the included studies. A meta-analysis was not conducted due to the heterogeneity across the
studies.

Results
Study selection

The selection process of articles included in this study is presented in the flow chart (Fig 1). A
total of 247 records were identified through online searching in the four databases, 46 of which
were duplicates. By removing the duplicates, 215 records were screened based on title/abstract.
A total of 176 studies were excluded following abstract/title assessment. Therefore, only 39 ref-
erences were subsequently selected for a full-text analysis.

Of the total 39 full-text articles retrieved and reviewed, 30 studies were later excluded
because they were reviews of other studies (6 articles), shared the same population (data
source) and outcome variables with another larger study included in this review (7 articles), or
their objectives did not meet our inclusion criteria (17 articles); (for instance, they examined
the association between SOC and oral health status without evaluating the impact of SOC on
oral health behaviors). S2 Appendix displays a summary of the excluded papers and the reasons
for their exclusion.

PLOS ONE | DOI:10.1371/journal.pone.0133918 August 14,2015 4/16



Sense of Coherence and Oral Health Behaviors

PLOS | one

@

(penunuoy)

(¥0°0>d) "spib ueut DOS
Jabuosns Apueoniubis e pey
sAhog (95 0>d) jueoyiubis jou
Sem DOS PUE Xas usamiaq
uonoBIBIUI 8} ‘ISASMOH
*(20°0>d) suib 1oy Ajuo
eolubls sem uoiBID0SSE
8yl *(10°0>d) sioineysq
Buiysnig yjo0) Juanbaiy aiow
yum pajeroosse Apueoiiubis

aIam $8109S HOS J9ybiH

"DOS O S[9A8] Jamo|
peY SIayjow 9SOYm asoy}
ueyl (S0°0 > d) (luswyeal

|eluap Joy 1deoxa) sdn

)80 J0} Ajurew 1siusp e JsIA
pue (S0°0 > d) SedINIeS aIed
[eluap azijin o} Ay alow
a1am DOS Jo s[jans) J1aybiy

pey siaylow 8soym uaipjiyo

‘(AleAnoadsal ‘1000 pue
20°0 = d) Aouanbaly Buiysniq
U100} pue aduepualie |ejusp
Joy jueoniubis Ajjeonsnels

sem Japuab pue ‘D0S
‘awooul buowre uonoeiaiy|
(900°0 > d) "sio1reYSq paje|el
-Uiieay [elo Jnoj sy} yim

pareloosse Apueoiiubis sem DOS

‘Buiysniqg Yoo} Ajiep-aoimi o}
uopisuel} 8y} YIm payeloosse
paurewsas (10°0 > d) sabueyd

90S 108[gns uiyum Buiseauoul
‘1IoABMOH °[9A8] JuedlIubIsul
Ajleansnels e 0} DOS duleseq
JO 89uUBN|jul BY} parenusye
|[9pow djeleAlnw e

0} 9]B)S UonuaUI suljaseq Buippy

sjinsau urepy

Buidwes
Ja)snio payiens
abelg-om] sishjeue
uoissalbal onsibo)
(ereuennnw) Areuig

Buiidwies aousiuaAuo)

sisAjeue uoissalbal
onsibo| ayeueAln|y

Buidwes Jaisn|o
pauness abeig-om|
sisAjeue uoissalbai

ansibo| Areulg

Buidwes Jaisnjo
wopuels abeig-om |
uoissalbay onsibo|
a|diynw asim-dels
s1s9)-} asenbs-1yn

buydwes poyjsw
sisfjeue sansnels

SJUSOSB|OPE Ul SIoIABYD(

Buiysnig yroo1 pue OS
usam}eq uoljelo0SSe 8y} oLoz

L 0L¥ds
:Aousnbaiy  9'8y 280 adA1-uayi uiod

%8'0F seewad
%¢C 65 S9N

Buiysniq yloo]  -usnas ueisiad €1-00S  62°0FZP gL Ul L6  POSSOSSY [eUO}08s-SS0I)  °[e 1o 11oQ
S9JIAIBS 8led
[B3USP JO UOHEZIN S,plIYO
18y} pue DOS sJaylow
28'9=0as %L Y ShJels O1WOoU0980100S
¥6'/1 82°0 8dA1-ueyi iod  shog ‘%g 96 SHID -Mo Jo diysuorne|al sy} L1102 e 10
aouepualie |ejusqg -9AI4H mwm:m:ton_ CL-00S S6'0F¥9°LL lIzeig 061 vmﬂmmzmm;c_ |euoi}des-ssol) BA|IS e
SIOINBYS(Q pajelal-yyeay [elo

sugey Bupjows suqgey }Npe Ylim Snjejs dlwouodd

Areyeiqg Aousnbeuy *xx% 18°078Y°'G G8°0 8dA} %8°0G S9[ewaS -0100S POOYP|IYd pue DOS
Buiysniq yioo | -uayI7 I0d-UdASS USIUUI{ %2 61 SOIBN 82°CLF  USBMIaQ SUONBIOOSSE 8yl 6002 'Ie 19
8ouBpualE [BlusQ *%xE1-00S PBYIPON 09'67 PUBJUI 66E'S  POSS8SSY [BUOIO8S-SS0ID aqeusag

Inoineyaq Buiysnig-yjoo}

%8'2S J1ay} pue (0OS) 8ouLI8Y0d
wx(22) sSajewoa %z Ly JO 9SU8S ,Sjuadsajope
Kouanbauy £'9¢2 £9°0 8dA-uaxi wuiod S8[e\ G ¥V 1L usamiaq uoleloosse ayi 8002
Buiysnig yjoo | -UaA3S »Usiibug €1-00S BOUJY YINoS G20t parebisaaul [euipnifuo  ynsnA-oAy
(as+
ueaw) HOS .sjuedidiped
0 S,|yoequoi)
ajeoas Buney abenbue]
€1-008S P3yIPOA €L-00S
ainseaw awo9no 9]e9S JO UOISIaA 9]eds X3S (gSFueaw) Apnis
sJloineyaq yjjeay je10 92U949Y09 JO 9SUaS aby Anjuno) oN ayy jo wiy ubisap Apnis
:solsLaoeIeYd
pue sajydeibowap 183
s|rejap poyrop sjuediped soljsuajoeIRyD SJOIHY Joyiny

*salpnj}s pajoalas Ajjeuls Jo sonsiialorIeyo aanduosap jo Alewwng g ajqel

5/16

PLOS ONE | DOI:10.1371/journal.pone.0133918 August 14,2015



Sense of Coherence and Oral Health Behaviors

PLOS | one

@

(panupuo?)

‘Apn)s

Iy} Ul 9OS uim diysuoneyel
ueoyiubis Ajreonsiyels

Aue Ae|dsip j0ou pip os|e slqey
Bujows pue BuiisIA [ejusp
Je|nbay -aiow 1o Aep e 80Im}
Buiysniquioo} yum payeroosse
Apueoiiubis Jou sem DOS
[e10} ‘sisAjeue ajelieAlq ay)

ul (L0"0>d) 'se109s DOS uesw
[€10} JBMO| Yim S[enplAipul
yum pasedwod ‘sjeaw
U9aM]aQ SHULIP pUE SHyoeUS JO
Aouanbauy Jemo| e pue syuup
199MS JOM3} YlIIM PBJBID0SSE
Apueoyubis A|leonsnels

aJam $8109s Jusuodwoogns
pue $8109s DOS

ueaw [ejo} Jaybiy Yim sfenpiapu|

"Jopuab

pue SSEJO [e100S 10} Juswisnipe
Ja)je uane aouepuale

[elusp jo uiened s,uaip|iyo
118U} UM pajeloosse sem DOS
S19y1o0N (100°0 = d) "D0S

1O S|oA8| Jamo| pey siayiow
9SOYM 89S0y} Uey} a|gnol}

ul usym Ajurew 1siuap ayj HsIA
0} A[@)1] $S9| 81om 8109s DOS
10 sjang| Jaybiy Apueoyiubis

pey sIaylow 8SOYM SIUS9S8|0pY

(g00<d) -00S

yum pajeroosse Apueoniubis
10U BJaM SIOINBYS(q

pue snjels yjeay |eio

J0 sainseaw Jayi0 (50°0>d)
*00S 18MO| YUM 8soyi yim
pasedwod sdn-}08yo Ajurew
1o} HSIA 0} Aj9Y|l] 810w B19M

D0S Jaybly yim sjusdssjopy

sjjnsau urepy

Buidwes
wopuel payneis
sisAjeue uoissalbal
onsibo| ayeueAln|y

158} A8yn1 YAONY Aem
-8uQ 1591} S USpNIS

Buidwes
wopue. payiens
sisAjeue uoissalbai
paiaplo snowoihjod
sisAjeue uoissalbal
onsiBo| sidnnpy

Buidwes
wopuel payneis
sisAjeue uoissalbal
paiaplo snowoihjod
sisAjeue uoissalbai
onsibo| sidnniy

buydwes poyaw
sisAjeue sonsnels

slgey Buyows siqgey
Aelaiq (se1ousnbauy

Buiues|o ewixoid

pue buiysniq yioo] )
syqey Bulues|o Yoo |

souBpusje [elueg

sligqey
Arejaiq Aouanbauy
Buiysniq yi00 |
aouepusye [elueq

asn apuon|4 sliqey

Areyaig Aousnbauy
Buiysniq yioo |

aouepusye [eluaq

ainseaw awoono
sJiolAeyaq yieay [ei0

speap poyap

KKK K¥¥
98°0 8dA1-uei juiod
-UBASS USIPOMS €1-00S

V' ELF6°€9
—aoadAy-peyi iod-uanag
@senbnyod €1-00S

G'/S 180
adAi-uay i Julod-usnag
@sanbnuod €1-00S

(as+
ueaw) HOS .sjuedidited
0 s.yoequolid
ajeoas Buney abenbue]

€1-00S PalIpPoN €4-00S

9IS JO UOISIaN 9|eds
99U31909 JO 3aSuss

uieay
[BI0 SPIBMO} SBpNIe pue
°,£°0G 10 abpajmouy pue Joireysq
Se[ewad %/'6  PoleeI~YiEesy [eI0 ‘D0S
SO[B | xxx%+08  USOMIQ diysuonejes sy}
—0Z UBpamg GgS perebiseAul [euoj0es-ssoi

Uieay
[eJo S, UBlIp|Iyd JUBIS8|OpE
I8y} pue DOS siayjow
usamiaq diysuoneai
8} PaIpNIS [BUOIOSS-SS0ID

%00} Sojews4
€'GF1°0v llzelg ¥99

uieay
|ei0 pue (DOS) @ousiayod
JO 9SUds SpuLdss|ope
usamiaq diysuonejal ay}
Passassy [BUON}08S-SS0ID)

%08’ IS
S9|ews] %681
S9leN G| lizelg 99

Apnis
8y} Jo wiy ubisap Apnig

xas (gsFuesw)

aby Anquno) oN
:solsuajoeIeyd
pue sajydeibowap

sjuedoied sonsualoeIeyd ajoIy

(penupuo)) g elqeL

6/16

PLOS ONE | DOI:10.1371/journal.pone.0133918 August 14,2015



Sense of Coherence and Oral Health Behaviors

PLOS | one

@

Z00¥'816€€1.0-ouod [euInolj} zg1 0} 10p

T0€] 1102 “'[e 10 YIewpur] sjolLe 8U} JO Z 8|qe) O} Jojey "Ajajeredes pauoluaL SeM DOS JOINBYST YOBS 10 .y xxxx

‘papinoid sey dnoib ebe yoes Jo [e}0} Joj ueaw ON "08-0/ PUB ‘69-09 ‘65-0S ‘6F—-0F SeLobeied unoj ojul paljisseld sem abe oy “papiroid sey dno.b ebe yoes Jo (8]0}
JoJ ueawW op "pjo sieak y9—09 pue pjo Sieak 6G—-0G ‘PJO Sieek -0 ‘Plo Sieah 6E-0g ‘SeLobajed inoj ojul palisselo sem ebe ay | “papiroid sey dnoib ebe yoes Jo [e]0} J0) Ueall ON
abe Jo sieaf 08 pue 0/ ‘09 ‘0S ‘OF ‘0€ ‘0z :sdnoub abe buimojjo) 8y} JO Ojul PalISSeo alam spuedioied :sdnoib ojul pazuobared yoiym abuel abe apim e aney SjuedidiUed xxxxx

‘abuel iod-/ e uo 8109s HDOS pauodal APNIS SIUL xxxx

*0OS 4O SIONJISUOD 98Iy} BINSESW 0} SWs)  J0 Jequinu [enbs apiroid 0} wia) suo Buinowsl Ag 8eods g1-00S JO W0} pajelralqae ue pakojdwe seIpn)s 9S8 xxx
"9|BOS [BUOISUBWIPIUN B Se Way} Buuedwod uaym g1-DOS 8u} JO 1.y} 0} Je|iluis SEM JUsIo1000 ADUsISISUOD [Bulsiul 8y} ‘Jenamoy ‘uoneindod siy) 1o} pareoijdes a1om swsy |
10 1no xis Ajuo "uonendod yusossjope siyy Ul paresijdal 89 10U PINOD €1-DOS 8U} JO 8iNJoNJIS 10joe-881y) [eulBLIO 8y} ‘SI0j0B) 8814} UO Papeo| € L-0OS 8u} JO swiall 8y} ||e YBNoUNY <«

"ys||bu3 Ul peonpuoo alem SASAINS 8U} 8SIMIBYIO

‘ys1|bu3 Ul JusIooId JOU BIOM OUM SIBUIBS| M3} B UIM 8Sh 10} Ipadag pue sueeyu)y Ajweu ‘sefenbue| [e00] OM} Ojul paje|suBl) a1om salieuuonsanb ysibu3 [euibuo ay] 4

(80070 = d) &ejul oeus
Arebns jo Aouanbal) Jamoj

B pey salods DOS Jaybiy
Apueoiiubis pey (s1anibaied
se) sjuaiedpuelb asoym
ua1p|Iyd 8} O %6'8 (50°0>d)
"00S SJoyie;} 8y} Jo s Jaylow
3y} pue axejul yoeus Aiebns
S,UaIp[Iyo 8y} UsdaM}aq puno}
Sem uofeloosse op (50'0>d
‘[on8] Jueoayiubs) <(G90°0 = d)
slanibaied Juaiayip

ay} Buowe s8109s DOS [e10}
aU} Ul 8oualayip Jueoyiubis

Ajjeonsiels ou sem aiay |

(Ajonnoadsal g9'0 =d

pue 2'0 = d) "DOS 18Ul Yim
pajeioosse Ajuediiubis jou
a1em xas pue abe sjuedpipyed
(S0°0>d) "00S Mo

e yum esoy ueys (1.00°0>d)
Apuanbauy ssa| Bujows pue
‘(6000 = d) Ajuanbayy ss9)
s[eaw usamiaq ayeul Jebns
‘(800’0 = d) Ajuanba.y aiow
yiea} J1vy) Buiysniq papodai

D0S Buoiis e yum sjuspnig

sjjnsau urepy

Buidwes Jaysnjo
paynesns abejs-om |
sisAjeue uoissalbal

onsiBo| sidnniy

alenbs-1y9 1s9} -}

Aejaiq Aouanbauy
Buiysniq yjoo |
9ouUBpUBNE [BlUSQ]

siqey Bunjows
slqey Aseyalq ssoj
|eluap jo asn Aouanbaly
Buiysniq yioo |
aouepusye [eluaq

Buldwes sousjuanuo)

onsibo| ajdnyinw Ateuig
189} atenbs-1y) 1s8)-2

buydwes poyaw
sisfjeue sansnels

ainseaw awoono
sJiolAeyaq yieay [ei0

speap poyap

SOLFL' L9
98°'0 9|eas adAl-yeyi juiod
-UsAeg 8sauly) €1-00S

89°0}F
68°95 G2°0 8dA-uexi julod
-UBASS ysiINL £1-00S

(as+
ueaw) HOS .sjuedidited
0 s.yoequolid
ajeoas Buney abenbue]
€1-008S P3yIPoAl €L-00S
9|e9s JO UOISIaN 9Jeds
99Ualayood Jo asuas

uaJp|Iyo pjo-Iesh-g
%6°8 Siuaiedpuels)  JO SIOIABYSQ pale[aI-yleay
%G slayred |elo pue DOS s.Jenibaied
%/°G8 SI8UION usamiaq diysuoneel €102
—euyo zgeel U} PAIPNIS [EUOIOSS-SSOI)  *[E 18 NID

Aisianiun nquess)
1e sjuapnis |ejusp Buowe
%8'1S solewad DO0S pue seonoe.d yyesy
%C'GY Se[BN 29|+  U®amieq suoneloosse 8yl ¢gLog /e 1@

G0'1g Aoxn] 996 paujwex3 [BUOI}O8S-SS0ID) 19)9d
x9S (gSFueaw) Apnis
aby Anquno) oN ay} Jo wiy ubisap Apnig
:solsuajoeIeyd
pue sajydeibowap 483
sjuedionied solsLId3oBIRYD B]2ILY Joyiny

(penupuo)) g elqeL

7/16

PLOS ONE | DOI:10.1371/journal.pone.0133918 August 14,2015



@’PLOS ‘ ONE

Sense of Coherence and Oral Health Behaviors

Records identified through database

searching
— (n=247)
Medline =43
c -
2 Psychlnfo_— 5 Additional records identified
8 Pubmgd =52 through other sources
= Web of Science = 147 (n=0)
c
o
=
Number of duplicates removed
(n=32)
: l
£
€
o
4
A Record;;:;zebzfi?:xd on Records excluded
based on title/abstract
(n=215) (n=176)
—/ l
Full-text articles assessed Full-text articles
z for eligibility excluded, with reasons
3 (n=39) (n=30)
»
- l
J Studies included in
qualitative synthesis
(n=9)
; l
o
-]
% Studies included in
£ quantitative synthesis
(meta-analysis)
(n=0)

Fig 1. Flow diagram of data search according to PRISMA [24].
doi:10.1371/journal.pone.0133918.g001

Study characteristics

The included studies were eight cross-sectional studies and one longitudinal study, published
between 2001 and 2013, and conducted in Brazil, [16, 28, 21] China, [18] Iran, [19] Sweden, [22]
South Africa, [29] Finland, [30] and Turkey. [31] All selected articles were written in English.

Sample characteristics. Sample size ranged from 190 to 5,399 participants. 8 out of 9
reviewed articles involved samples of over 500 participants, and also half of those studied on
over 1,000 participants (Table 2). One study employed the available national representative
data provided by the National Public Health Institute of Finland. [18] Three studies used two-
stage stratified cluster sampling, [18, 28, 28] four studies used stratified random sampling [16,
21,22, 30] and two used convenience sampling. [28, 31]

Six studies assessed the association between SOC and different oral health behaviors in indi-
viduals aged 17 and older. [18, 30, 31] Three studies examined this association in adolescents,
between 11 and 16 years. [16, 19, 29] The relationship between mothers’ SOC and their adoles-
cent children’s oral health behaviors was evaluated in two other reports. [21, 28] Finally, one
study investigated the correlation between caregivers’ SOC and their preschoolers’ oral health
behaviors. [22]

Statistical analysis used. For the data analysis, 8 of the 9 studies used bivariate tests as a
first step in the analysis strategy in order to test the association between SOC and oral health-
related behaviors. The applied methods were t-test, [22, 30, 31] chi-square, [18, 22, 30, 31] sim-
ple unadjusted regression analysis, [16, 22], and unadjusted association. [28] One study used
descriptive statistics and fit models instead of bivariate test. [19]

In the second step, multivariate analysis was performed in all studies to examine the associa-
tion of SOC, controlling variables and oral health-related behaviors. Two studies applied binary
logistic regression adjusted for gender, age, marital status and urbanization [18]; sex and father

PLOS ONE | DOI:10.1371/journal.pone.0133918 August 14,2015 8/16



@’PLOS ‘ ONE

Sense of Coherence and Oral Health Behaviors

education [19]; gender and age [30]. Five studies used multiple logistic regression model
adjusted for sex and social class [16, 21]; oral health knowledge and attitude [22]; maternal
schooling, marital status, familial income, type of bathroom, and water supply [28]; age [29].
And one study used unadjusted binary logistic regression analysis. [31]

Version of SOC questionnaire and reliability. The original questionnaire developed by
Antonovsky (1987) contains 29 items named SOC-29 scale (with an average Cronbach’s o of
0.88) [3, 32] that was later shortened into 13 items namely SOC-13 with acceptable reliability
(with an average Cronbach’s o of 0.82). [32] All selected studies employed SOC-13 scale. One
study [18] used an abbreviated form of the Finnish SOC-13 scale by removing one item to pro-
vide equal number of 4 items to measure three constructs of SOC including comprehensibility,
manageability, and meaningfulness.

Cronbach’s alpha, used as the measure of internal consistency, ranged from 0.63 to 0.87.
One study used the original English version of the questionnaire [29] while other studies used
the questionnaire translated and validated into Finnish [18], Turkish [31], Persian [19], Portu-
guese [16, 21, 28], Chinese [22] and Swedish [30] languages.

For measuring the SOC, seven studies sum up the scores given to each item in the question-
naires in order to calculate SOC mean and standard deviation. [16, 19, 21, 22, 28, 30, 31] One
study grouped participants into weak, moderate and strong based on their SOC scores and
then in the logistic regression, the model was tested with and without SOC. [18] In the study
done in adolescents, [29] only six out of 13 items were replicated for this population; however,
the internal consistency coefficient was similar to that of the SOC-13 when comparing them as
a unidimensional scale. All studies employed seven-point Likert scale, except for one [28] with
a five-point Likert scale.

Oral health behaviors and SOC

Tooth cleaning. Among seven studies [16, 18, 19, 21, 22, 30, 31] examining the association
between SOC and tooth brushing behavior, five studies [18, 19, 31] reported a significant asso-
ciation meaning that individuals with a strong SOC were more likely to brush their teeth twice
or more per day compared with those who had lower levels of SOC. In one study [30] this asso-
ciation was significant for only one subcomponent of SOC, meaningfulness. The correlation
between SOC and tooth flossing behavior was investigated in two studies. [30, 31] No signifi-
cant association was reported in these studies.

Fluoride usage. Three articles assessed the influence of participants’ SOC on their utiliza-
tion of fluoride products (e.g., mouthwash and gel) and no significant association was reported
by any of them. [16, 21, 31]

Dietary habits. Six studies aimed to assess the impact of SOC on dietary habits [16, 18, 21,
22,30, 31], among which, three [18, 30, 31] reported that individuals with a strong SOC were
less likely to consume sugar between meals than those with a poor SOC. One of these studies
[31] found that among different oral health behaviors, low frequency of between-meal sugar
intake was the most important indicator of strong SOC. In another study [22], no correlation
was found between children’s sugar snaking and their parents’ SOC; however, among 8.9% of
children whose grandparents were their caregivers lower sugar intake observed in those whose
grandparents had stronger SOC (p = 0.008).

Dental attendance. Among seven papers [16, 18, 21, 22, 28, 30, 31] explored the correla-
tion between SOC score and pattern of dental attendance, four studies [16, 18, 21, 22] reported
that individuals with a strong SOC were more likely to visit dentists regularly for check-ups.
Two of the studies [21, 28] investigated the association between mothers’ SOC and their chil-
dren’s regular dental visits reported positive significant association.
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Table 3. New Castle Ottawa (NOS) Quality Assessment [26]*.

Sample selection Criteria (maximum of 4 stars)

1) Representativeness of the sample: a) Truly
representative of the average in the target
population* (all subjects or random sampling); b)
Somewhat representative of the average in the
target population* (non-random sampling; c)

Selected group of patients; d) No description of the

sampling strategy

2) Sample size: a) Justified and satisfactory*; b) Not

justified.
3) Non-respondents: a) Comparability between

respondents and non-respondents characteristics is
established, and the response rate is satisfactory*;

b) The response rate is unsatisfactory, or the
comparability between respondents and non-

respondents is unsatisfactory; ¢) No description of

the response rate or the characteristics of the
responders and the non-responders.

4) Measurement of the sense of coherence: a)
Validated measurement tool*; b) Non-validated
measurement tool; ¢) No description of the
measurement tool.

Comparability (Maximum 2 stars)

1) Control for confounders a) Participant's SOC

adjusted for one confounder *; b) Participant's SOC

adjusted for two or more confounders **; c) No
description related to the adjustment analysis for
confounding factors

Outcome: (Maximum 1 star)

1) Assessment of the outcome from participants: a)

Self-report*; b) No description.
Summary score (maximum of 7 stars)

*Note: NOS adapted for cross-sectional studies.

Bernabe
et al. 2009

a*

a*

*%

a*

Da Silva
etal.
2011

b*

a*

*%

a*

Dorri
etal.
2010

a*

a*

*%

a*

Freire
et al.
2001

a*

*%

a*

Freire Lindmark Peker Qiu

et al. et al. 2011 etal. et al.

2002 2012 2013
a* a* b* a*
c b G a
b b a* a*
* % * % C * %
a* a* a* a*
5 4 3 6

A study can be awarded a maximum of one star (representing “yes”) for each numbered item within the Selection and Outcome categories. A maximum of

two stars can be given for Comparability. [27,28]

doi:10.1371/journal.pone.0133918.t003

Smoking habits. The relationship between SOC and smoking was investigated in three

papers [18, 30, 31], two of them [18, 31] found a significant correlation indicating that SOC
has a positive association with less frequent smoking. One study [30] reported a significant
association for only one subcomponent of SOC, meaningfulness.

Risk of bias within studies

For cross-sectional studies, the methodological quality scores range from three to six points
(maximum of seven). [16, 18, 19, 21, 22, 28, 30, 31] The cohort study scored seven points (max-
imum of nine). [29] The critical appraisal details are presented in Tables 3 and 4. Seven out of
the eight included cross-sectional studies scored 4 points and were considered high quality
studies. The cohort study was also considered a high quality study.

PLOS ONE | DOI:10.1371/journal.pone.0133918 August 14,2015
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Discussion

There is compelling evidence to support that positive health behaviors could be influenced by
psycho-social factors. [3] SOC is a psychosocial determinant of peoples’ health behavior. [6]
It appears that individuals with a strong SOC may be more predisposed to a healthy lifestyle
and more likely to respond to health-related advice as compared to their counterparts with a
weak SOC. [30] In the oral health domain, several studies attempted to investigate the associ-
ation between individual’s SOC and performance of oral health behaviors such as regular
dental check-ups, tooth brushing, and healthy dietary habits. The studies arrived at distinctly
different conclusions. Therefore, given the importance of SOC in performing healthy behav-
iors, this systematic review looked to integrate the research findings with evidence on the
impact of SOC on important components of oral health-related behaviors. This topic is par-
ticularly important because SOC is considered as a potential theoretical framework to study
and better understand oral health behaviors. [28]

In eight of the included studies in this systematic review [16, 19, 21, 22, 28-31], SOC was
assessed using a 13-item scale, which was also the most frequently used version of the ques-
tionnaire in 54% of the studies included in another systematic review. [32] This version has
been validated and translated into different languages. [33] The Cronbach’s alpha of included
studies in our review ranged from 0.63 to 0.87, which is in the same range as other systematic
reviews of studies using SOC-13 [(0.70 to 0.92) and (0.55 to 0.87)]. [32, 33] For scoring the
SOC scale, in some studies instead of summing up the score assigned to each item. [3] SOC
was reported on a 7-point range in one study [18] which was different from the scoring
method originally proposed by Antonovsky. [3] For this reason, we could not retrieve the
mean and standard deviation of SOC and compare them with other studies, which resulted in
inconsistency in reporting and comparing the results of this review. In one study, [18] SOC
measured using SOC-12, an alternative version of SOC-13, scale. This modified version has
been used in several health [8, 33] and oral health studies [34, 35] and showed a reasonable
validity and internal consistency. [35]

A positive significant association was found between SOC and healthy diet in adults [18, 31]
while in adolescents, this association was not significant. [16] The lack of association may be a
result of including a young age group, when oral health behaviors are more likely to be influ-
enced by the parents than arise from the adolescents themselves. However, the association
between parental SOC and their adolescents’ healthy dietary habits and practices was found
not significant in another study. [21] These results may suggest that neither adolescents’ SOC
nor their parents’ SOC influence dietary habits in adolescents. The inconsistency in questions
used to measure dietary habits or varying methods/scales and cut-off points by which sugar
consumption frequency was measured across the studies could also explain the conflicting
results. For instance, daily sugar-intake frequency was measured with answers “Less often than
daily” and “On a daily basis”; [18] however, this question was answered through two different
items including “None to once” and “Twice or more” in another study. [16].

SOC has received significant empirical research support as a determinant of tooth brushing
behavior in adults. [18, 30, 31] In adolescents, there is inconsistency in the results of different
studies. While a significant association was reported between stronger SOC and more frequent
tooth brushing among Iranian adolescents [19], such an association was not found among
15-year old Brazilian adolescents [16]. One reason for this inconsistency maybe because in
adolescents tooth brushing behavior is to some extent influenced by parents and personal
sense of coherence is relatively unstable and under development [16, 21]. The second reason
may relate to the cut-off point for dichotomizing tooth brushing frequency. In the Brazilian
study, [16] this cut off point was three times a day while in the study carried out with Iranian
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adolescents, [19] the cut off was twice a day. The third possible reason for the inconsistency is
that this association may be influenced by cultural differences. [19].

The association between SOC and pattern of dental attendance was investigated on two dif-
ferent levels:

Adults’ SOC and dental attendance pattern

A positive significant association between SOC and adherence to regular dental visits in
adults was observed in two studies. [16, 18] Whereas this association was reported insignifi-
cant in another study in which participants’ SOC could not predict their dental attendance
pattern. [30] This inconsistency maybe related to the type of questions applied and differ-
ences in dental health systems and policies in the various countries, such as the use of a recall
system vs. dental attendance being based on individual’s initiative. [30] These results sup-
port the idea that in adults, those with a high SOC were more likely to visit their dentists reg-
ularly for check-ups. [18] According to the SOC concept proposed by Antonovsky, [3]
individuals with higher SOC face their daily life challenges in a manner that they are more
manageable and predictable. Therefore, attending routine checkups maybe more feasible for
these people compared to those with a lower SOC.

Mothers’ SOC and their children/adolescents’ dental attendance pattern

Increased attention has been given to the impact of psychological aspect of the family environ-
ment on children’s oral health. [36] Parental SOC has already been shown to be associated
with their children’s oral health status. [9, 36, 37] For instance, mothers have a significant role
in the utilization of dental services for children. [38] Parents’ difficulties in dealing with daily
problems were also reported to be the main reason for no-shows for their children’s dental
check-ups, even when the dental service was available, affordable, or free of charge for them.
[39] These findings verify the results from our review that mothers’ SOC was found signifi-
cantly associated with their children’s dental attendance pattern [21, 28] even after adjusting
for socioeconomic [28] and social class [21] variables. In other words, mothers with a strong
SOC are more capable of maintaining their children’s oral health including visiting the dentist
for check-ups even if they are from a lower socioeconomic class. [28].

SOC was negatively associated with smoking habit in three Brazilian studies [18, 31] and
shown to have a protective role against smoking. [31] This result supports the previous
reports that people with a poor SOC are more likely to smoke while they are involved in a
stressful situation and feel that they are unable to cope with them. [40, 41] However, a study
carried out in Switzerland [30] failed to find a similar association between SOC and smoking.
One possible reason could be attributed to cultural differences between Brazilian and Switzer-
land populations.

Limitations

Some methodological limitations are identified in this systematic review. The first limitation is
that almost all selected studies were cross-sectional. The cross-sectional design did not explain
causation and changes over time in SOC, specifically regarding the influence of demographic
and socio-economic factors on it. [31] The second limitation was the lack of a validated risk of
bias assessment tool to measure the quality of the included studies. Although we used the New-
castle-Ottawa Scale methodological assessment tool, to our knowledge, no validated checklist
have been developed to assess bias risk within observational studies.
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Recommendations for future research

There is a need for further longitudinal research to shed light on this association through a life
course approach. In addition, improving SOC in the early stages of life while it is under develop-
ment may have significant impact on an individual’s life course and well-being. Consequently, it
could be considered as a proactive way to improve the effectiveness of oral health promotion
and intervention programs. [42] For instance, an intervention has been developed to enhance
individual's SOC by improving its components. The intervention was based on literature
searches, guidelines from educators and previous work about SOC. It involved the approach of
children and their mothers through classroom activities and healthy school programs with
brainstorming, planning, implementation and evaluation. [42] The improved SOC following
such an intervention may promote oral health since individuals with a strengthened SOC select
more favorable oral behaviors [18] and cope better with stress. This can also lead to lower bio-
logical effects, such as oral diseases [43] and a better oral health-related quality of life. [44]

Further research is also required to see if it is possible to introduce SOC as a psychological
construct that could be considered in oral health models. Regarding the impact of mothers’
SOC on their children’s oral health practices, it would be worthy to find strategies to structure
and develop mothers’ SOC with the aim to improve their children’s oral health behaviors in
particular taking their children for preventive dental checkups.

Conclusions

o A cross-sectional association was found between SOC and oral health-related behaviors. A
stronger SOC was associated with more favorable behaviors of tooth brushing frequency,
daily smoking, and dental attendance.

« Mothers’ SOC can influence children’s oral health practices in particular their pattern of pre-
ventive dental attendance.
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