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Abstract

Background: Reproduction in women igssociatedvith physiologic,metabolic and
nutritional changes due to adjustments during pregnancy, breastfeeding and
childrearing.These changeare thought to be potentially cumulative when parity is
high and mayhave negative effects on the general health of worhes likely that

mat er nal or al health is affected as wel |,
in many cultures. Even so, there is limited information on the relationship between
parity and maternal oral health status. The available evidence is largely from
European populations. Most research investigated tooth loss in women of fairly low
parities and failed to consider cargsd periodontal disease thie behaviours that are
likely confoundersaffecting oral healthstatus Furthermore, there are no studigs o

the beliefs ohigh paritymothersregarding parity and tooth loss.

Aim: The aim of this study was ttetermine theelationshipbetweerparity level and

oral health status in a high parity populatiomeA nutritional status, soegconomic
status and @l health practices (frequency of consumption of refined sugar and tooth
brushing, use of fluoridated toothpaste and number of dental wsst®) considered
when investigatingooth loss, dental caries and periodontéigelsin NigerianHausa
mothers Early childhood cariesvas evaluated for mothehild dyads Women
participated in focus group discussions to elicit qualitative data used to contextualise
the study for the Hausa cultural environment.

Materials and methods: This was a crossectional stug with a mixed methods
design. A total of 635 married Hausa women of all parity levels 48&0 years and

346 accompanying children aged less than 72 months were recruited. Women with 5
or more children were considered high parity while those with tems 5 children

were regarded as low parity.

Information on thesociocdemographic status and oral hedbhaviounpractices of

the womerwas obtained using a structured interviedministered questionnaire. A
separate questionnaire was used to obtamininat i on fr om t he mot her
socicdemographic profile and oral health behavior/practices. The weight and height
of the participants were measured to calculate their BMI statusi{kglhe oral
hygiene status of the mothers and their childres wssessed using tBemplified

Oral Hygiene Index (OHB) of Greene and Vermillion. All teeth present in the mouth

excluding the third molars were recorded, and all missing teeth were recorded



regardless of the reason sfwagdetérmimet ising os s . V
the Decayed Missing Filled Tooth (DMFT) index. Periodontal status was assessed
with a lightweight periodontal probe using the Community Periodontal Index (CPI).
Caries in the children was al sclie@smsessed |
causes of tooth loss amagy link betweerparity and tooth loss were explored through

a qualitative analysis using a grounded theory approach through fayosip
discussionsvith 33 women of differing parities.

Data were analyzed using SPSS (i@rs16) software for Windows. Analyses
included frequencies, cre$abulations and regressions. Statistical significance was
inferred at p<0.05. Associations between categorical variables were determined using
chi-square tests while those between contisuouv ar i abl es wer e tested
t-tests and ANOVA. The mean DMFT scores and tooth loss with standard deviation
were computed for the different age cohorts, parity levels, parity groups (high and
low) and nutritional statuses. Comparisons betweeitypgroups were done using

St u d etests,Gvhile tomparisons between age cohorts and nutritional statuses were
tested using ANOVA. In addition, the mean number of sextants with CPI scores of 0

3 and 4 was determined for the different age groups, plensls and nutritional

status. Comparisons across age groups, parity levels and nutritional status were done
using ANOVA. Linear regression was performed to predict the factors that best
contribute to caries, periodontal disease and tooth loss in the waitiercaries,
periodontal disease and tooth loss modeled as dependent variables (each in separate
analyses) and socmemographic variables, oral health behaviour/practices,
reproductive parameters and nutritional status as independent variables. loiormati
obtained through focus group discussions on causes of tooth loss, parity and tooth loss
were analyzed thematically using ATLAB

Associations between caries experience in methéd dyads were tested using

F i s hezact@ests. Binary logistic reggsion was done to predict factors that best
contribute taearly childhood carie€ECC) in the children.

Results Women in the earlier reproductive stages-3I8years) characterize the

study population (65.1%) with 55.7% of them of low parity. The meantyp
(4.33+3.04) was slightly below what is regarded as high parity. There was limited
variability in the SES and BMI of the participants. Baotleasuresvere associated

with age, as older women were typically of middle SES and higher BMI. SES and
BMI were not associated with caries experience, periodontal disease or tooth loss.



Hausa womergenerallyhad low prevalences of cariesgriousperiodontal disease
and tooth lossdespite their poor oral hygiene and limited use of dental care facilities.
A traditional diet that is low in refined sugars, along with good enamel quality, may
contribute to this oral health profile.

While tooth loss in the Hausa women was generally low, older and higher parity
women experienced significantly more tooth loss. In additiecreased duration of
reproduction was significantly related to fewer remaining teeth. The contributory
weights of age, duration of reproduction and parity to tooth loss were 13.6%, 1.2%
and 1.0%, respectively.

Caries experience in the women was alsq, lpst higher parity women were found to
experience significantly more caries.

accounted for 0.8% of their caries experience.

The prevalence of some level of periodontal disease in the participants was very high.

The majority had calculus deposits (code 2), although those with periodontal pockets
(codes 3 and 4) were few. Age, level of education and frequency of tooth cleaning
were significantly associated with periodontal disease. Notably, parity was not
significartly associated with periodontal disease.

The caries frequency (ECC) in the children was very low. Binary logistic regression
analysis revealed that only the age of the child was significantly associated with ECC.
The mother6s car i etedtocECQirthdchiid.ce was not
The focus group participants did not associate parity per se with tooth loss, although
they believed thapayar baka(vomiting during childbirth) resulted in loss of teeth.
The women perceived other causes of tooth loss to be miotyth, tooth worm,
ageing and sugar cravings.

Conclusion: The cumulative effects of high parity, as observed in older women, were
associated with maternal oral health status (caries and tooth ifoss)fairly
homogenousampleof Hausa women witholw varation in oral hygiene status, diet,

oral health practicesSES and BMI.Thus, reprductive history is an important

determirant of oral health conditions in Hausa women.
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Chapter 1

Introduction

1.1 Maternal depletion

Reproduction in femakis energy demanding and cos#ly it involvessustaining
pregnancy breastfeeding, and childcaréJasienskeet al, 2017) Pregnancyand
breastfeeding involvautritional, physiologcal and mé&abolic adjustments thatan
cause permanent changes in the mdéther r e s p o n $hes isespecialitruee s s
when parity is lgh (Jasienskat al, 2017).High parity (over five births)(Simonsen

et al, 2005)coupled withshort birth interals adversely affects maternal heéadth
documented by osteomalacia, goiter, anemia, edema, inadequate pregnancy weight
gain and premature birth(Jelliffe and Maddocks, 1964; Hobcraét al, 1983;
DaVanzoet al, 1984 King, 2003. A proposedphenomenonf insufficient biological
resourcedor healthy reproductiomas beertermed Mé&ernal Depletion Syndrome
(MDS). The syndromés described asharacteristic of women whare nutritionally
stresed and then further compromiseg short recovery times betweeniccessive
pregnancies (King, 2003). The cumulative effdc of reproductive demands
distinguishes MDS fromsituations where women experience micronutrient
deficiencies durin@ cycle of pregnancgnd lactation

There are various theorigegardingthe meclhnisms underlying MDS. The most
general of these arguments asserts that the physical and caloric demands of repeated
pregnancyand lactationin combination withthe physical and caloric stresses of life

at a basic subsistence level, leads to MD&liffe and Maddocks, 19644obcraftet

al., 1983).Yet nutritional stress alone may n@sult inMDS. Behavioural factors
including diversion of time, energy and resources to children (including difficulties
with access and utilization of health daf®ussellet al, 2008, are proposed as
contributors taviDS.

From an evolutionary life hisry perspective, MD®ntails a cost for a reproductive
strategy that was probably the most characteristic and successful human reproductive
pattern prior to recent histgal times. Genetic variants associated with lower
reproductive steroid levelsvhich enable early first birth and high paritmay have

been selectively advantageous for humenghe past although there appear to be
health tradeoffs for these reproduate advantagegJasienskeet al, 2017) Low
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steroid leveldaterin life are associated with increased risk of cardiovascular disease
and osteoporosiglasienskat al, 2017).These costs for older women may have had
less impact on populations with shartde expectancies, as was generally the case

until quite recently.

In contemporary societies,igher parity itself is associated with better maternal
condition and lower morbidity in certain poor environments and increased mortality
from infectious disase in others (Sonnevelet al, 2013). Conversely, high parity is
correlated with higher disease risk and mortality in higlome seihgs (Jasienskat

al., 2017).

While the concept of MDS seemsan several levels, to e logical explanation for
maternal morbidity in populations with predominantly high parity families no
laboratorybased animal studies investigations on human populatidmesve verified
cumulative deficiencies due to insufficient recovery of moth®wnkvist et al,

1992. The posibility of maternal depletion from successive pregnancies is clearly a
complex issue that requires further investigafiiing, 2003) It remains uncertain

that MDS is a true biological syndromend few studies have actually evaluated
populations wherdigh parityis most commonAdditionally, focusing solely on high

parity is not proving to be informative. A broader understanding of available
resources, environmental stresses and the general health of women and their children

is needed.

1.2 Parity andoral health

One neglectedaspect ofhealth and its relationship to parity ke oral health of
mothers and their childreis it possible that theumulativedemands of reproduction
may impact negatively on oral health®®i n a c hi | drdorkevergeiilda t oot h
a t oot hArecomsmon proserbé in margocietieg Christenseret al, 1998) but
the biological basis of these beliefs is not documenRedgnancy gingivitis is
widespread and attributed to hormonal changes that are describedkdg psiolved
after the birth(Morelli et al, 2018. While tooth loss is notlirectly assocated with
pregnancy gingivitis,it is not known whether pregnancy gingivitistriggers a
progression towardyeneral gingivitis, periodontitis and subsequérth loss in
women of high parity with short birth intervals.

14



Sex differences exisn oral health especiallyin cariesfrequenciesand to a certain
extent tooth loss in many populationBrehistorically,pooreroral health of vwmen
compared to men becan@ecommon pattern after trenset and intensification of
agriculture Lukacs, 1990;1992; Lukacs and Pal, 1998ukacs and Largaespada,
2006 Willis and Oxenham, 2033 The development of gendbased divisions of
labour, the rise of social stratificaticand inequality, and substantial increases in
population size havbeen suggested astars contributing tdhese health dispiéies
(Cohen and Armelagos, 1984

Biologically, sexbaseddifferencesin oral healthare attributedo the role of female
sex lormones, pregnancy and reproductive histoany fudies documented that
females lose more teeth compatednalesof the same socieconomicstatus while
Rundgren and@sterberg1987 delved further into the issue and found that Swedish

w 0 me paétginfluencedheiroral health

In addition, aging plays a key role morbidity, including oral healtlconditions It
involves lifetime exposures to disease determinants, the cumuéfieatsof various
conditions and agerelatedbiological changethat heightensusceptibity to diseases
(Loépezet al, 2017. Aging is linked to high parityespecially in developing countries
where the duration of reproduati many extend across decad@&hus, a complex

relationship exists between aging and paritynary populations

Research on parity and oral health can be appeadmh examining the relationship
between parity and caries, periodontdisd tooth lossas presenteih the following

sections

1.2.1Parity andcaries

A broad array oprehistoric ppulations demonstradg@revalence of dental cariésat
varied by sex with more femalesaffected (Walker and Erlandson, 1986; Larsen,
1998 Schepartzet al, 2017. The same pattern characterizes many, but not all,
contemporary population®angi, 1954;Madlénaet al, 2008) Shafferet al (2015)

found that US Appalachiagirls aged 611 years had significantly fewer caries
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compared to boysHowever, during the adolescent years girls caught up with boys
andthensurpassed men irdalthood. This supporthé viewthat female hormones
influence caries experience.

The specific links of caries to pregnancgr parity areless clearRakchanoket al
(2010)demonstrated that the odds of caries experience in Thai pregnant wemen w
almost three times more conpd to norpregnan women. However, Mangi (1954)
failed to demonstrate a link between pregnancy and caries in an Indian population.
There are few studidecusingon parity and caries and the findings are contradictory.
Russellet al (2010) usinga largeheterogeneous US sampleported that women of

high parity had more decayed and missing teeth due to caries compared to lower
parity women who had more filled teeth due to caries. Howevam Beal (2013

failed to establish a link between parity addcayed/filled teeth in a Japanese
population. Furthermore, studies from Africa (Walletral, 1983; Scheutzt al,

2002) did not observe an association between parity and caries.

1.2.2Parity and periodontitis

Hormonal changes in pregnancy cause gaginflammation(Morelli et al, 2018)
While it is a logical inference that repeated pregnancies mighgen the health of

the gingivae leading to periodtitis and eventual lesof teeth, eports on the
association of parity and periodontitis are cadictory. Walkeret al. (1983) noted

that parityis linked toperiodontitis in rural Black South Africa women. Similarly,
Scheutzet al (2002) and Taa et al (2003) observed significant periodontal
destructionin high parity womenin Tanzania and Jordamespectively. On the
contrary, Yas(2012) failed to demonstrate an association between parity and

periodontitis in Baghdadvomen.

1.2.3Parity andtooth loss

Consideable research has focused ocauses of tooth loss and itspact on the
quality of life, yetthere ardew studies orthe relationship betwegparity and tooth
loss andheavailable resultare inconsistenRussellet al (2008, in a study of large
sample ofUS White and Black noiHispanic women observed that parity was
associated withobth loss. Women from the lowest seeiconomic status were likely
to have more children anod lose more teeth compared to women fridra middle

and higler socioeconomic statusesimilarly, Christenseret al. (1998) found the
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same relationshipselbweentooth los, parity and socikeconomic statugor Danish

twins. Halling and Bengtsso(i1l989 reported that high parit$wedishwomen lost

their teeth earlier than nulliparous women and that parity was significantly associated
with tooth loss.In Uganda Warderaet al (2009) established a significant positive
association between parity and tooth losspregnant women, buscheutzet al
(2002) found no link betweeparity and tooth loss in Tanzanian wome®ocic
economic status may be a major modifiableedatnant of theeffect of parity on

tooth loss.

1.2.4Perceptions of women on parity and tooth loss

General associations between higher parity and more teeth lost are documented
among wanen of European ancestry (Rundgren and Osterberg, 1987; Halling and
Bengtssorl989 Christensermt al.,1998) There are fewguantitativedata for African
women or women in rural settings. No study has focused on how women view the
role of parity in tooth lossThe views of women on this issaee essentialo gain
insights into their understanding and perception of parity and tooth{Aggeendix 1)

This is particularly critical in contexts with significihdifferent parites and/or high

parity. The perceptions of women are important as these may shape their batdhvior a

attitudes towards oral health care.

13Early childhood caries (ECC) and Ilinks to
Maternal oral health statimpacson chi |l drendés or al heal th t
and indirect channels. ¥u n g chil drenods dh i peattices yare a n d or

determined by the mother or primary caregiv®me of the key indicator®f
childhood oral health is the caries experienéaarly childhood caries (ECC) is the
most common chronic oral condition of childhoddoyuradian 2001). ECC refers to

the presence of one or more decayed, missing or fillét tue to caries in infants
and preschool children agi@1 monthsor less(AAPD, 2011). The aetiology of ECC

is multifactorial] and it is greatly influenced by maternal biological and socio
behaviaral factors.Most often the child acquires the primary bacteria implicated in
dental cariesStreptocacusmutans from the motherBerkowitz and Jordarl975;
Caufieldet al, 1993;Monseet al, 2010;Nourijelaniet al, 2014. S mutanscan be

transmited through kissing, sharing of utensils and-phewing of food(Aaltonen

17



and Tenovup1994. Mothers with high caries experience have hjeptocacus
mutanscounts and can easily transmit the bacteria to the child predisgbsimgo

caries(van Houe and Green, 197&vanberand Loeschel97).

1.4 Study aim and objectives

In order toevaluatethe causal relationship betweesproductivehistory and oral
health, an appropriate study design that takes into consideration confounding
variables relatig to caies, tooth loss and reproductivestory is importantMost
available studies focusedainly onparity as a measure of reproductive histofje
reproductive history consists of parfijus the total number of pregnancies, dige at

first and las birth, the duration obirth intervals andhe number omultiple births.

Data on these other aspects of reproductive history arewftarailable or difficult to
collect due to their sensitiveature involvingmiscarriages, abortiorandstillbirths.

The association between parity and oral health, as measured by tooth loss, caries and
periodontitis, remains unclear as most studiethese conditionare crosssectional

or not focused on parity. &y studies fail to define high parity or to includeghi
parity women, or they fail to consider confounding factors. Therefore, it is difficult to
verify a cause and effect relationship between parity and oral health.

Aim

To determine th@ssociations betweeparity, age, nutritional status, so@eonome
status oral health practices (frequency of consumption of refined sugar and tooth
brushing, use of fluoridated toothpaste and number of dental \asitsjooth loss,
dental cariegperiodontitis inHausamothers and dental cariestheir children(ECQO).

that parity is related to tooth loss.

Objectives

1. To investigatethe relationship betweermarity and dental caries irHausa
women.

2. To investigatethe relationship betweerparity and periodontal disease in
Hausawomen.

3. Toinvestigatdghe relationshp between parity and tooth lossHiausavomen.
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To investigatethe interactionof sociceconomic statygarity andoral health
(caries periodontal disease atabth los$ in Hausavomen.

To investigatethe relationship between nutritional status and dredlth

(caries, periodontal disease and tooth loss)ansavomen.

To investigatethe effect ofHa u s a  wmateenal @l health otheir

chil dr en 6 sexpgreemcdE&€CTC). cari es

To investigatethe perceptios of Hausawomen on parity and tooth loss

through focal discussion groups (FDGS)

The study hypotheses are as follows

a.

The number ofull term pregnanciess not associated with caries experience
in women.

The number ofull term pregnancies not associated with periodontal disease
in women.

The number offull term pregnanciess not associated with tooth loss in
women.

Socio-economic status is nassociated wittparity and oral health (caries,
periodontal disease amabth los$in women.

Nutritional status is not associated withl drealth (caries, periodontal disease
and tooth loss) in women

Maternal oral healtlicaries)is not associated with caries experience in their

children

g. The women do not perceivieat parity is related to tooth loss.
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Chapter 2

Literature review

2.1 Introduction

The association between parity and maternal oral health stgiagticularly tooth

loss- is a challenging research isswath a myriad of contributing factors to
investigate. This chapter reviews the current l|ature on Maternal Depletion
Syndrome (a possible explanation for the link between parity and tooth loss) and the
relationship between parity and maternal oral health status as measured by caries,
periodontal diseases and tooth loss. Contemporary knowletfgematernal
physiological characteristics, behaviours relating to oral health status, as well as the
relationship between matern@&teptococcus mutangvel and early childhood caries

are also considered.

2.2 Parity, maternal health and Maternal Depleton Syndrome (MDS)

2.2.1Parity

Parityis a measure of female reproduction that consitdtersiumber of live births or
stillbirths >20 weeks of gestation woman has experiencedBai et al, 2003.
Solomons (1934) introduced the tergnand multiparity (high parity) when he
observed a positive correlation between high parity and risk of pregnancy
complications. It refers to a woman havilg live births or stillbirthef >20 weeks of
gestation Later the termgreat grand multiparitywas suggestetb denotewomen

with >10 live births or stillbirthoof >20 weeks of gestation (Abideija and Chalabi,
1998).

Parity is different from Total Fertility Rate (TFR), which refers totthtel number of
children a womanwill have if she lived from 150 years and expeneed the age
specific fertility rates of the period in question throughout those reproductive years
(Spoorenberg2015. TFRis the most commonly used metric for average number of
children per woma. According to the World Population Data Sheet (20I1HRs
range from a low of 1.1 in Taiwan to a high of 7.4 in Niger, with the highest TFRs
observed in Africa.In Nigeria, the TFR is 5.7, with variation across the geopolitical
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zones. The highest rate, 7.3, is reported for the Northwest zone among the
Hausa/Flani population NPC and ICF Macro, 2009

2.2.2Maternal DepletionSyndrome (MDS)

The process of reproduction in females can be stressful due to the drergyd
associated witlsupportingpregnancy, lactation and childcare(Butte and King,
2005; Jasienskaet al, 2017) Pregnancy and lactation arassociated with
physiological, metabolic and nutritional changéhese adjustments can cause
per manent changes in the motherds respons
women (Jasienskat al, 2017). Increased investments in reproduction, combined
with short interbirth intervalanay deplete the mother of her nutritional reserves and
can be detrimental to her healf&llison, 2003. The cumulative effect of these
stresses is referred to @¥latern& DepletionSy n d r 0 me )0 MOS i Rs3ociated
with osteomalacia, which is believed lbe a result otalcium depletion from bones
and teeth with eventual loss of teeth (Winikoff and Castle, 19878. beliefthat
maternal nutritional depletion results tooth losshas not been fully substantiated
(Walkeretal., 1983; Cruikshak and Hays1991; Steinbergl999).

The physiology underlying tooth loss in MDS is not conclusively demonstrated.
Aside from the suggested effects of osteomalatia, ilea thatpregnancyitself
triggerscalciumto leach ouf tooth enamelandconsequentlyncreagsthe potential

for caries is not supported (Eastman, 1942 as cited in Lukacs and Largaesparda,
2006). Furthermore, e argumentthat maternal depletion results in todossdue to
calcium depletion from bonelsas not been fully substantiated (Walk&ison &
Walker, 1983; Cruikshank& Hays, 1991; Steinberg, 1999lthough aplausible
mechanism for tooth losis the effect of pregnancy on bone density. Blatlal.
(2000) and Ulrichet al. (2003) argud that pregnancy is characterized by high bone
turnover with resorption and significant decressisebone mineral density he effect

of this resorptionon alveolar bonés reducedtooth retention during pregnancy and

thereafter.

There are various theoriesgarding the mechanisms underlying MD&ging from
biological factorsaffecting the woman to general sociological factors involving

access and use of health services. The most general of these arguments adberts that
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physical and caloric demands of repeated pregnancy, in combination with physical
and caloric stresses of life at a basic subsistence level, lead to MDS (Jelliffe and
Maddocks, 1964; Hobcrafet al, 1983; DaVanzoet al, 1984). The onset of
pregnancyincreases energy needs by 13%, protein needs by 54%, and vitamin and
mineral demands up to 50%nstitute of Medicing(US), 2000; 200} . | f a mother
reservesare depleted during pregnancy, theterbirth interval should allow for
repletion prior to the anception of the next childHowever, it is not clear if the
ability to conceive necessarily means that a woman is fully recovered from prior
pregnancy and lactation demandsd the concept of MDS builds on the posited
cumulative effects of rapid successipregnanciesAdebowaleet al (2011), in a

study conducted among southwestern Nigerian women, demonstrated that birth
intervals of at least 36 months result in the best nutritional outcomes for mothers.
Similarly, in rural Butajira, Ethiopiainterbirth intervals of three to five years were
considered safer for mothers compatednterbirth intervalsof two years or less
(Yohannis et al, 2003. In contrast, the WHO (2007) guidelines recommend a
minimum of two years from a live birth to the next pregmnanThe different
recommendations may reflect disparities in resources and reproductive burdens that

are region specific.

The association between high parity and maternal morbiditg also maternal
mortality) is well established (Hobcrakt al, 1983; Stover and Ross, 2010). This
relationship is obseed worldwide, but especially in countries with higher fertility
rates such as Nigeria, Mali and India (Sonnevetdtl, 2013).Proposed explanations

for this relationshignclude biologicalrisk factorsas well as soci@conomic factors
pertaining to acces®, and utilization of health care services. In contrast, there is
little documentation on the relationship between high parity and maternal oral health.
Oral health is an integral part of general Itteahat significantly affects an
individual 6s gquality of i fe. It is |ikel
general health may play a major role in the oral health conditions of high parity
women. Therefore, there is a need to investigate sbecation between parity and

oral health in general, and particularly in populations with higher fertility rates.

2.3 Dental caries

Dental caries is a chronic diseasdth a multifactorial complex aetiology that
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involves the interplay of bacteria, rafed carbohydrageand tooth surfaceover a
period of time.Keyes (1968) illustratéthe concept of caries usingvenn diagram
that consist of three circles, represegtacteria in plaque, diet and susceptible tooth
surfaces. Interaction between thesecles over time results in caries formation.
Dental cariesis the most common oral health probleBioarcheologists have
documenteda significant increase in the prevalence of dental caries loweran
evolutionary historyfollowing the commencement andtensification of farming
(Cohen and Armelagos, 1984; Lukacs, 1992).

2.3.1Assessment of dental caries

Various techniques are employed to assess caries and these methods differ by
discipline. In dentistry, a number of epidemiological indices are usedidatity

caries for the determination of prevalence and population at risk. These indices
include the DMFT(Decayed Missing andFilled Teeth) DMFS (Decayed Missing

and Filled Surfaces) ICDAS (InternationalCaries Detection AssessmenBystem)

PUFA (Pulpal involvementUlceration,Fistula andAbscess due to carjesnd CAST
systems(Caries Assessmengpectrum andTreatment)(Shyamet al, 2017. The

DMFT is the most widely used, wedistablished, simple, and universally accepted
(Larmas, 2010). The DMFTcere per individual is the sum of the decayed (D),
missing (M) and filled (F) teeth (T) due to caries. When the index is applied to
surfaces of teeth, it is referred to as the DMFS. Applications of the DMFT and DMFS
for the primary dentition are the dmfhh dmfs. A limitation of the DMFT index is

that it does not provide information on the number of teeth at risk nor does it estimate
treatment need¢Shyamet al, 2017%. However, the PUFA index measures the
severity of caries and documents the advancegestaf untreated caries to inform
policy makers on decisions regarding catiematment and preventigi®ziegbe and

Esan, 2013). In dental anthropology or skeletal biology, caries assessment is used to
provide information on the lifexperienceof a populéion or individual The DMFT

index is generally not used, but rather the presence of caries on a tooth or tooth
surfaces is expressed as a frequency of affected teeth for the total number observed in
a sample, or in terms of the number of caries lesionsopth type or per individual
dentition (Temple, 2016).
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2.3.2Sex differences and dental caries

Several studiesdentified a significant sex difference in the prevalence of dental
caries in adults wittigher leveldn femalesin most populationsThis bias is evident
both in prehistoric and contemporary timesdhas been attributed to a number of
factors including earier emergence of teetin females withlonger exposure to
cariogenic oral environmesg)tthe influence of hormones and pregnanand tke role

of women in domestic food preparatiand consumption (Lukacs, 209.

Dental anthropologists generally view behavioual variation as the primary
explanation of sex differences in dental caries prevalence (Walker and Hewlett, 1990;
Cohen and Bentie 1993). A metaanalysis of prehistory caries rateevealed an
almost ubiquitous patterof sex differencesLukacs and Thompson, 200Kelley et

al. (1991) attributed the higher caries rates in ancient Chilean females ual sex
division of labour withrespect to food gatheripgvith females beinghe principal

food preparers. Similarly, Larsen (1995) noted a higher caries rate in women of
prehistoric Georgia and also attributed this to get@sed differences in food
preparation and consumption. Fuatimore, Lukac$1992)andLukacs and?al (1993)
documented a higher dental caries rates in femgiteulturaliss from Bronze Age
Harappa and earligr Me s o | femaléforagers of theGanga PlainThe reason for

the observed differencegas ascribed t@exual division of labour angenderbased
dietary behaviourswhere women were characterized tbgh carbohydrate and low
protein intake compared to maleSchepartzet al. (2017) documented this same
pattern in Late Bronze Age Mycenaeans using stabtegsacanalysis in conjunction

with caries and tooth loss. Access to animal protein was found to vary significantly by
sex as well as position in the social hierarchy, with males having better oral health
and higher protein consumption compared to femalé&seocfame social rank.

Largescale studiesn dental caries in contemporggpulationsshow a clear pattern

of females typically having morearies. Shaffer et al (2015) compared caries
experience across phases of dental development in two US Nortppaiaghian
populations. Sex differences were noted in the primary, mixed and adult permanent
dentition stages. In the primary dentition phas® (fears), girls from Pennsylvania
experienced more caries than boys, although the difference was not significan
West Virginia boys had significantly more caries than girls in the mixed dentition
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stage. In the adult dentition (:B® years), males and females had similar caries counts
in both populations. However, females had significantly more filled teethmahes

had significantly more decayed teé8hafferet al, 2015) These results suggest that

the youngest females benefited from caries protection, which was lost during
adolescence, and that adult women accessed dental health significantly more than
men Madlénaet al (2008, in a Hungarian national survey, documented higher caries
prevalences in females of all age groups compared to nkédegever, it should be
noted that further analysis of ébe data revealed significdgt greater caries
experiencdor females in all cohortexceptthe youngest (<19 years) and oldest (75
years) (Lukacs201l11la).In Asian populationsa study of ageenatched men and
women in rural central Inditpunda significantlygreater caries experience in females
than malescrosshe age group@angi, 1954) More recently, m an extensive meta
analysis of clinical and epidemiological studies on caries rates in South Asia, Lukacs
(2011b) observed a pattern in which there is a shift to higher female caries rates from
adolescence tthe reproductive years. These results for contemporary populations
collectively suggest that females have more caries and thaffemadde differences in

caries generally increase over the lifespan.

2.3.3Sex hormonesalivaand dental caries

The £x diferences observed in caries rates may be due to the influence of sex
hormones.Hormonal fluctuations and pregnancy have been argued to influence
higher caries ratkeobserved in females, although tle&act mechanisms through
which thesewo factors promoteariesare not fully understoodestrogen levels are
known to increase significlg during menstruation anlife-history events such as
puberty and pregnancWiswenderet al, 1976; Worthman, 199 Animal studies
demonstrate that higher estrogen lewais associated with reduction in saliva flow
rate and increaslecariegDelman, 1955Muhler and Shafer, 1955).

Saliva flow rate angalivacomposition have multifunctional raén thegeneraloral
healthstatusas well as thearies susceptibility odin individual. Through its cleansing
action salivareduces the availability of cariogenic bacteria (Lukacs and Largaespada,
2006) The bicarbonatduffering action helps to prevent demineralization of the
enamel ando create an unfavourable environment tariogenic bacteriaDowd,

1999) The calcium and phosphate ions in saliva increase the hardness of the enamel
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following tooth emergencethus making the tooth resistant to caries (Lukacs and
Largaespada, 2006)nterestingly, €émales have significdgt lower salivary flow
rates compared to males (Perciwdl al, 1994; Doddset al, 2005). It has been
suggested that estrogen is responsible far difference(Lukacs and Largaespada,
2006).

2.3.4 Pregnancy and dental caries

Pregnancy is associated Wwiextreme hormonal fluctuations. Estrogen levels are
highe during pregnancy thafor any other period inthe life cycle (Zachariasen,
1989; Amar and Chung, 199#ukacs and Largaespada, 200B)egnancy reduces
the buffering capacity of saliva and pron®tgrowth of cariogenic bacteria (Salvolini
et al, 1998).Vomiting, neglected oral hygieneravings for refined carbohydrates
andpoornutrition may also contribute to caries during pregnafierraro and Vieira
2010.

Thereis surprisingly little resarchfocusingspecificallyon the relationship between
pregnancy and dental cariggven that many cultures believe that there is a Tilks

may be due to the difficulties of identifying pregnant women as research participants
(Livingston et al, 1998) Several studies demonstrateda relationship between
pregnancy and cariesl@angi, 1954; Rakchanokt al, 2010; Azofeifaet al, 2016.
Rakchanoket al (2010) noted a significagt higher caries rate ipregnantThai
women compared to ngoregnant womenThe pregnant women were almaitee
timesmorelikely to suffer dental cariesn contrast a studyin Indore, Central India

failed to demonstrate an association between pregnancy and dental caries (Mangi,
1954). Similarly, a large national health andritiain survey conducted in the US
demonstrated no significant difference in caries rates between pregnant and non
pregnant womer(Azofeifa et al, 2016) However, followingstratification of the
results by socilemographic characteristics, the prevalesfcentreatedlental caries

was significantly higher in pregnant than Aaregnant women (Azofeifet al., 2016).

This finding about differences in treated caries illustrates the need to examine caries
experience within the broader context of the othereissnomen encounter during

their reproductive years.

The studiedy Rakchanoket al (2010) andAzofeifa et al (2016 failed to consider

reproductive parameters such as parity of the participdims. comparison were
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between pregnant and npregnantvomen andnulliparousstatuswas not taken into
account.Furthermore, oly Azofeifa et al (2016 considered the severity of dental
caries. All these factors are likely confounders for carikat could affect the

outcome of these studies

2.3.5Parity anddental caries

The biological effect®f repeated pregnancies on the oral environmeay relate to
elevateddental cariesatesin females. Based on available evidence, the relationship
between parity and dental carissnot consistent across populatioRussellet al
(2010) observed a positive correlation between parity and untreated dental caries in a
large heterogeneowssimple of US womerHigher parity womermweremore likely to

have missing teetlwhile lower parity womerwere more likely to have lfed teeth

due to cariesThe majority of the participants were of low parity. However, it is not
clear from the study if higher parity women had dental insurance or visited the dentist.
Although it is stated that parity was inversely related to secmomic status, there
were women of high parity (5 or more children) in both the middle and high-socio
economic statuseR(ssellet al, 2010) Therefore, it is difficult to generalize from

this study.In a different study, Uenet al (2013) did not observa significant
relationship between parity angumber of decayed/filled teeth among Japanese
women.However, the researchers did not relate parity and dental caries to the socio

economic status of the participants.

A study conductedn rural Black Sout African women failed to detect a significant
difference in the caries rates of high and low parity women (Walkat, 1983). The
women in the study had lower caries ratesn White women of low parity who had

high calcium diets, better access to dérdare, and greater treatment utilization.
Another study of Tanzanian women did not observe any association between parity
and dental caries (Schewtt al, 2002).This suggests that dietary composition, and
particularly traditional African diets, wereohmajor contributors to Black African
womenos cari es etal,1983; Soheutetal, J00¥p Thi graevalence

of caries in Africa is quite low and mostly untreated, although there are regional
variations (Thorpe, 2006). The possible implicas of this are low priority placed on

care of the teeth, inadequate oral health services and increased tooth loss. Further
studies in Africa are needed to explore the possible relationship between parity and
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caries.

2.4 Periodontal disease

Periodonth disease is a common inflammatory condition tobth supporting
structuresthat resuls in destruction of attachmetissuesand eventual tooth losa
severe caseét is a multifactorial condition involmg a complex relationship between
the host and lmeria. Periodontitis is usually preceded by inflammation of the
gingiva Thus, repeatedepisodes ofgingivitis during pregnanes might result in
chronic inflammation of the periodontium (Offenbachedr al, 2006). Although
gingivitis reflects the level fooral hygiene, it is a poor predictor of subsequent

periodontal diseadeecause tissue damage can be revégiibandar, 2002a

Albandar (2008B), in a large survey of the &Jpopulation,repored that Blacksvere

twice as likely as Whites to be affectbyl periodontitis and that maleswere more
affected than females In other studies that conttel for age and type of
periodontitis, young femalesvere found to beat greater risk for aggressive
periodontal disease (Albandar and Tinoc)02) Important risk factors for
periodontitis include age, poor plague control, smoking, low secimomic status,
poor education, diabetes, HIV infection, low dental care utilization, sex hormones,
parity and psychosocial stre€Sraiget al,, 2001; Hyman and Rej®003; Borrell and
Crawford, 2008; Apoorva and Suchetha, 2010).

2.4.1Assessment periodontal disease

Over the yeard]ifferenttechniquegor assesing periodontal diseaseere employed,

but none of these methods has been able to measure periodontse disearately

This has resulted in underestimation andde comparison of results difficult. The
Russell Periodontal IndefPl) was the first index developed and was widely used
between 1950 and 19{Dhingra andvandana, 201}). The index scores all thedth

in the mouth on an ordinal scal®ye and ThorntornEvans, 200Y. A major
disadvantage of this index was that it considered gingivitis as equivalent to early
periodontitis. In addition, it did not consider features specific to periodontitis such as
pocket depth, clinical attachment level and radiograpige Dhingra andvandana,

2011). Consequently, the index was considered -vaid. The Community
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Periodontal Index of Treatment Needs (CPITN) was developed in the (B,
2011) It assesses the presence or absence of bleeding on slight probing,osupra
subgingival calculus, and pocket depth using a 0.5 mm ball tip WHO probe. Ten
index teeth are examined, but only the worst finding from the teeth is recorded per
sextant of teethOhingra andVandana, 2011) However, the hierarchical principle
underlying the CPITN scores is not universally valid, atié partial recording
approach may grossly underestimate the prevalence of deep pdg&etsn{ and
Papapanou, 1996The Community Periodontal Index, a modification of the CPITN,
was developed in 1997hTe CPIl1 i ndex includes the Al oss
the fAtreat men t(Dhimgreeatdyandaa,a201¢é Iyi® measured with a

0.5 mm ball tip periodontal probe with graduated markers. The index considers 10
teeth and determines the presemaf gingival bleeding, supraor subgingival
calculus, and periodontal pockets with probing depths of625mm including
attachment losOhingra andvandana, 201). A drawback of the index is the validity

of the hierarchical scoring principland limted number of teeth examined, although,

it is considered to be representative of the entire moB#mi@eri et al, 2000;
Dhingra andvandaia, 201}). The CPI is useful in periodontal researchadults and
adolescents and is included as part of WHO OralltHeSurveygJacob, 2011)

The various indices for the assessment of periodontal diseases measure past disease
activity and little of the present disease state. A combination of clinical attachment
loss and radiographic assessment may give a bettectiefl of the disease condition
(Dhingra andvandana, 201).

2.4.2 Sex hormones and periodontal diseases

The female sex hormones estrogen and progesterone infltlenakevelopment of
periodontal diseasé€Changes in the periodontium are linkedhtormoral variations
(Plancaket al, 1998; Me&y and Moritz, 2003 Jafri et al, 2015. These hormones

have pronounced effects on the oral cavity and their receptors have been identified in
the gingiva, periodontal ligament fibroblastsd osteoclastd ¢patin et al, 1980;

Pack and Thomson, 1980; Vittedt al, 1982; Erikseret al, 1988; Kommet al,

1988; Sooriyamoorthyand Grower, 189). Estrogen and progesterone affect the
periodontium through inhibitory effects on the immune systieading to marked

gingivitis in the presence of little or no plaque (Hofmagtral, 1986; Itoet al, 1995;
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Reinhardt et al, 1999 Fessler, 2002 Puberty, menstruation, pregnancy and
menopause have been demonstrateafferct periodontal health in womer(inciiet

al., 2005 Nirola et al, 2018. Fluctuations in sex hormosealuring the menstrual
cycle hae been linked to periodontal changes (Alvergne and Tabor, 2018). Skourie
al. (2012) observed that women with healthy gingiva experienced little or no change
to the gingivathroughout the menstrual cycl@owever, those with evidence of
gingivitis had exaggerated gingival inflammation during ovulation and pre
menstruation compared tohe menstruation period.This shows thatfemale
reproductive physiology, aside from pregnay-related changes, canffect the

periodontium.

Estrogen and progesterone hdeen found to affect the oral cavitgdoriyamoorthy
and Gower 1989; Juul 200%, Jafri et al, 2015 Silva de Araujo Figueiredet al,
2017. These hormones increase orahseular permeability and inhibit the
immunocompetence of the ho&ii(ncuet al, 2005 Jafriet al, 2015. The resultant
effect is hyperactivity of the gingivae leading to gingivitis and subsequently
periodontitis Kornman and Loesch&980).

2.4.3Pregnhancy gingivitis and periodontal disease

The relationship between pregnancy and increased gingivitis is conclusively
demonstratedHugoson (1971) observed an increase in severity of gingivitis with
increasd levels of sex hormones during pregnandyis wasfollowed by a reduction

in severity after childbirth. Similarly, Kornman and Loesche (1980) demonstrated a
positive correlation betwedemalesex hormonesgingivitis and microbial changes.
Pregnancy is associated with reduced immune resptimsegirgivitis may manifest
evenin the presence of little plaque (Fessler, 2002¢gnant Thai womewere 2.2
times more likely to have gingivitis than nepregnant women after controlling for
age (Rakchanoket al, 2010).In a systematic review of 3@rospectre cohort and
crosssectional studies onthe association between pregnancy and gingival
inflammation Figuero et al (2013) reported support foan associatiorwith a
significant increase in gingivitis throughout pregnancy. Pregnant women experienced

moregingivitis compared with postpartum and Aoregnant women.

While the continuous increases in estrogen and progesterone during pregnancy are
associated with increased gingivitis and periodontitis (Laine, 2002; Russell and
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Mayberry, 2008Silva de Araujdrigueiredoet al, 2017, the link between pregnancy

and periodontitis is more difficult to verify. The progression from gingivitis to
periodontitis is not inevitable, and when it does occur the process involves varying

periods of time, differing levels afeverity and timing of onset, and even tissue

recovery in some cases. This may explain why some stsdiels,as Tilakaratnet al

(2000) and Gursoyet al (2008) failed to demonstrate a relationshgmong

pregnancy, gingivitis and periodontitislost recently, Morellietal 6 s (2018) r evi
of longitudinal studies on parity, pregnancy and periodontal disease observed that

while elevated periodontal diseas® observed during pregnancy, it is reversible.

However, it is not clear if pregnancy aggravateseqxisting periodontal destruction

because most studies do not follow up for sufficient periods postpartum.

2.4.4Parity and periodontal disease

There issubstantiakevidencefor periodontal disease among women of childbearing
age. However, there areryefew studiesocusing onparity and periodontal disease
and he available eviderds not conclusive as to whether the two are associated
studies of African women illustrate a positive association between parity and
periodontitis. Scheutzet al (2002), in a studyof Tanzanian womerirom Dar es
Salaam observed that women with more than three children had significaothg
periodontal attachment lasSimilarly, a significant association was observed between
parity and periodontal status of youngegnant Ugandan women rural and urban
settingg(Wandereet al., 2009).

High parity Jordanianwomen had increased periodontal disease compared to their
monoparous counterpart§aani et al, 2003). The study was limited to women who
presented at the gesnment hospital in an urban setting and the duration of falijpw
postpartum was not indicate&imilarly, a study of young Sudanese women
demonstrated a positive relationship between high parity and periodoriad sta
(Elrayah and Osman, 2016). Howevehe study failed to relate the oral hygiene
habits and status of the women to their parity levels and periodontal status. It is likely
that women with more children are more stressed and may not be able to carry out

adequate oral hygiene measures, whiduiin worsens their oral health status.

Contrary to the studies that found an association between parity and periodontitis
severity Yas (2012) and Onigbindet al (2014) found that high parity hé no
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pronounced influence on the periodontal status efpant women from Baghdad and
Nigeria respectivelyYas (2012) observed that both multigravidae and primigravidae

women had similar probing pocket depths.

Part of the problenunderlying the mixed results for parity and periodontiiates to

the differext ways periodontal disease is measuitb@ period of time that lapses
between the onset of the disease and when it is evaluatedthe often poor
documentation othe oral hygiene levelof the study participantdMost studies on
pregnancy, parity angeriodontitis were conducted during the pregnancy and
immediate postpartum periods and were of short duration. Since pregnancy induced
periodontitis is considered reversible, studies with longer post delivery fajoare
required to effectively exploréé¢ effects of pregnancy and parity and any cumulative
costs of short birth intervals on periodontal health.

2.5 Tooth loss

The contribution of high parity to tooth loss is the essential question that is explored

in this study.Teeth contribute to anindvi dual 6s wel | namdttee and ap
absence ofeethis associated with reduced quality of life (Etial, 2001; Saintrain

and de Souza, 2012). Tooth loss can beseful indicatoro f an individual 0
health because it is simple to measure direttly related to oral function and general

health condition (Russellet al, 2013).Yet tooth loss is the result of multifactorial

processs involving infection and deterioration of the tooth structure or supportive

tissues in an oral environment shdpby dietary composition ands abrasive

gualities, hormonal changes, oral hygiene dadtaltreatment. In addition, teeth can

be lost to trauma and cosmetic cultural practices; this primarily affects the more
vulnerable and visible anterior teeth. Itoien not possible to determine the precise

aetiology of tooth loss when the alveolus has been substantially remodeled and the

tooth socket is no longer observable.

Globally, periodontitis is a major cause of tooth losssearchof the literatureon the
cause®f tooth lossn various populations identifigoeriodontal disease as the second
most commoncause of tooth lossfollowing dental caries(Cahenet al, 1985;
McCaulet al, 2001; Quteisffaanj 2003; Richardst al, 2005; Esamet al, 2010.
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2.5.1Sex differences in tooth loss

It has beerpositedthat there aredisparities in the rates of tooth loks males and
females.This argument is based diiffering prevalencs of the oral diseases that are
major causes of tooth loss, awothservatios that diet as well asertain cultural
practicedinked to tooth loss vary bgex (Russelt al., 2013).

In the dental athropoloy literature tooth lossis classifiedas eitherantemortem
tooth loss (AMTL) referringto teethlost during life as indiated byresorption of the
alveolr bone;or tooth ablatiorevulsion, whichis the deliberateexcisionof anterior

teeth during life (Pietrusewsky and Douglas, 1993; Lukacs, 2@02J.L is a result

of disease processes or trauma, while tooth removal stemsctiltural practices that
include social identity construction and aesthetic choices, life transition rituals, and
ethnanedicaltreatments (i.e., removal of deciduous canines to control fever) (Russell
et al, 2013;Garveet al, 2019.

Sex differencesin tooth loss have been documented in prehistskaletal biology
studies. Many bioarcheologicahnalyseslescribemore tooth loss in womefiNelson

et al, 1999; Cucina and Tiesler, 2003; Oyamadial., 2007; Watsoret al, 2010)

Wo menos or alli nreeda |l mdwr edercapi dl vy compared to
commencement of farming arsibsequent increases in fertility rateger the past
several thousand yeaflsukacs 2011a).AMTL accounts for a majority of teeth lost

in prehistoy, while tooth ablation acamts for a smaller npportion (Milner and
Larsen, 1991 In many instancesignificant sex differencesvere noted in AMTL
relating to caries angeriodontitis with more women affected than men (Russéll
al., 2013). In contrast, sex disparities in deatahtion are significantly influenced by
sociocultural practices that reinforce gender rol@Russell et al, 2013). Within
Africa, widespread dental ablatiomas reportedfor the Maghrelregion ofnorthern
Morocco, Algeria and Tunisia with botlsexes equally affected during the
Iberomaurusian and Transitional Epipalaeolithériods In the later Caspian period,
females had more dental ablation than males. This suggests a possible chihage in
social meaningof tooth ablation (Humphrey and Bocaege, 200&) even new

patterns of mate exchangeooth ablation is documented in parts of eastern, central
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and southern Africa from prehistory through to the modern Bagdling and Morris,
2005; Pinchiet al, 2015. Coupled with dental modifications such akn§ and
hatching, tooth ablation was, and continues to be, an effective signal of social
identify.

Comparable to whaiccurredn prehistory, tooth loss ibontemporarnhumans is also
patternedoy sexdifferencesn oral conditions and social behaviouls most parts of
the world, higher rates of tooth loss are repoftmdwomen N a | -etaat,&007,;
Cheng et al, 2009; Lukacs, 2011a; Lukacs, 201lland these are related to
differences in caries and periodontal disease prevalences, as discusse@laboak.
studies document more tooth loss in worasrwell(al Shammeryet al, 1998; Lopez
and Baelum 2006; Corrainiet al, 2009; Shigliet al, 2009. Novel factors that
distinguish differences in tooth loss by sar contemporary populationsclude
adoption of Western cariogenic diets and maiigparities in soci@conomic status
(associatedvith accesdo, and utilization of dental careand preventive dental care
(Russellet al, 2013.

Identified contributors to greatéooth loss in women inable socieeconomic status

and disposabléncome available fordental care, cultuidased divisios of labour,
genderbased dietarylifferences with higher carbohydrate to protein ratios, snacking
during food preparatignconsumption of refined sugaand snoking (Monteiro da

Silva et al, 1998; Cruzet al, 2005; Russelét al, 2008). Socieeconomic status has
been arguedo be a keycontributorto w o me orél sealth statuand related tooth

loss, with individuals ofow sociceconomic statusound to hawe the poorestoral

health conditios (CunhaCruz et al, 2007; Holst, 2008; Celestet al, 2011).
However, Cabrerat al. (2005) in a 24year followup study of Swedish women,
suggestd that the association betwdeoth lossand cardiovascular diseasauld not

be explained by factors such as occupational status, income and educational level.
They argued that residual confounding could account for the association as some risk
factors (physical activity, diet, family history of disease) were not capiardaeir

study Cabreraet al, 2005. More recently,Wennstromet al. (2013), in a cohort
comparison of Swedish womgetlemonstrated aimverseassociation between number

of teeth and socieconomic status.
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2.5.2Parity, pregnancyand tooth loss

The rdationship between pregnancy and tooth loss, while widely believed to exist, is
very difficult to study except through the perspective of parity. The reason for this is
simply that tooth loss itypically the culmination of degenerative biological proesss
rather than an event. Thus, it is very unlikely that loss of a tooth can be tied to a
particular pregnancy, even though the demands of the pregnancy may have triggered
the degenerative processes. Focusing on parity rather than pregnancy provides the
opportunity to view tooth loss as a process.

A plausiblemechanisnfor greatertooth loss in women is the effect of pregnancy on
bone density. Blaclet al. (2000) and Ulrichet al. (2003) argud that pregnancy is
characterized by high bone turnover withamion and significant decrease in bone
mineral density. The effect of this is poor tooth retention during pregnancy and
thereafter. Thus, the cumulative effects of pregnancies may result in fewer teeth.
Meisel et al. (2008) and Russe#t al. (2008) in studies conducted among German

and American women respectively, arddleat tooth loss increaswith parity.

A comprehensive literature search on the association between pregnancy, parity and
tooth loss in women was conducted usihg Pubmed and SCORkearch engines
Most studieson parity and tooth loss amrosssectionaland only a feware well
representative of higher parity women (Table 2Tl)e exceptions are studies from
South Africa and Tanzania, in which half of the participants were higty g&/alker

et al, 1983 Scheutzt al, 2002).Wanderaet al, (2009 do not provide information

on the parity range of Ugandan women in their study. Investigations conducted in
very different contexts demonstrated associations between parity and lessth
Rundgren and Osterberg (1987h a study of three urban Swedish cohorts
demonstrated that the number of teptesentnegatively correlated with the number

of children. High parity women lost their teeth earlier compared to their nulliparous
counteparts. Similarly, anothdargestudy ofthe Swedish population confirmed that
high paritywas associated with increased tooth Ifdalling and Bengtsson, 198

This was more evident in women of low soegonomic statusandincreased tooth

loss occured in women with more than five childrerChristensenet al (1998)
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conducted a uniqustudy ofDanish twins Thirty-four identical twin sets of the same
sociceconomic status but different parity levels were compared. For 28 of the pairs,
the twin with mae children had significantly fewer teeth presdntins of low socie
economic status lost a tooth per child compared to a tooth per two children for high
sociceconomic statuswomen Furthermore, more high parity women were
edentulous compared to thosehwiut children in both high and low soeconomic
classes. This differenagas more obvious in the low soeeconomic group. A study

of German women established tlagproximatelyonetooth was lost per child in all

the agecohorts, and that women with ciidren hal less teeth compared to their
nulliparous peergMesiel et al.,2008). Russelet al (2008) in study of urban white

and black norHispanic American womerobserved that high paritwas associated

with increased missing teeth despite controllifiog confounders. Among urban
Japanese women, Ueret al (2013) observed a significant relationship between
parity and tooth lossvith women of parity greater thahree logng nearly three more
teeth than nulliparous or monoparomsmen Similarly, Hanet al (2016, in a study

of postmenopausal Korean womebserved a positive correlation between parity and
tooth loss. A study of pregnant Ugandan women demonstrated a positive association
between parity and tooth loss in young {owwome womerfWandereaet al, 2009).

The generalisabilty of research results on parity and tooth loss is often difficult to
assess because of design limitatidngo studies in Tabl@.1 reported no association
between parity and tooth losshiE may be due to aspects of stutesign.Scheutzet

al. (2002)excluded women 50 years and abgvendWalker et al (1983)excluded
women over 55 years. While it is not possible to determine if tooth loss in older age
cohorts is directly caused by the stresses associated with repoagacy cumulative
effects of parity (especially high parity)on tooth loss areexpected to bamore
apparent irolder agecohorts Thus these investigations may have failed to capture

the full picture for their sampled population.

The majority ofparity/tooth lossstudies with the exception of the German stuioly
Meiselet al (2008) failed to considecomponerg of oral hygiene status that provide
information on the basic oral environmehntost studies considered so@conomic
class and marital staay(Rundgren and Osterberg8l7; Halling and Bengtssoh989;
Christenseret al, 1998; Mesiekt al.,2008; Russelét al, 2008. The majority noted
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that women of low socieconomic status had fewer teeth compared to their
counterparts of high soceconanic status.A large number of the studies did not
define high parityor failed toconsider the number of pregnanci@s opposed to
number of living children)interbirth intervalor theduration of breastfeeding. These
variables have a major effect oretmaternal nutritional resers@and consequently

may be linked to tooth los$he effect of parity on tooth loss has therefore not been
adequately researched by taking into account other reproductive parameters such as
number of pregnancies, interbirthentals and duration of breastfeedirg aell as

aspects of oral hygiene.

Although many studies established that parity is inversely related to the number of

teeth present, a causal effect relationship is importardrity the evidence. Recently,

Gabelet al (2018), in crossectional study that involved 27 European countries and

Israel, established causal links between parity and tooth loss. Using a two stage least
squarsregression, a strong causal link was noted for an additionalaftelicthe first

two children. Tis study design may not be appropriateitalied on seHreported

oral health status, which is likely to be different from objective clinical assessment by

a dentist. There is the tendency for individuals to over or under reporbopsesr

current dental status. In addition, the study included a wide range of countries and

cul tur al settings and this could also aff.

t heir own as wel | as their chil ddés or al he

2.5.3Behavioural &ctors parity and tooth loss

The associatioramongparity, tooth loss and socEconomic status isomplex, but
positive associations have been identifi&bcioceconomic status was used as a
general proxy for a range of disparities that involve variatiooral health habits
linked with tooth loss. For exampl&ussellet al. (2008), in a study of American
women confirmed a relationship between parity and tooth loss. However, the
relationship was not moderated Hyehavioural factors such as dental care,
psychosocial factors and dental healdtmaging behaviours. Therefore, it is possible
that the increasktooth loss observed in women is moderated mostlypiblogical
factors and modified by socieehavioural factors (Mesiek al, 2008).

Difficulty in accessinglental careand utilization of available care are documented as
contributing tomore tooth loss in high parity and pregnant won@nly two of the
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parity/tooth loss studiesMeiselet al, 2008 Russellet al, 2008 considered visits to
dentiss. Pregnancy and maternity are known to alter dental care utilization patterns
(Gaffield et al, 2001; Timotheet al, 2002 Wanderaet al, 2009. Most pregnant
women undergo dental care only during the second trimester (Livings&hn1998).
Dental @re during the first and third trimesteiss often deferred or modified by
dentists (Livingstoret al, 1998; Pistoriugt al, 2003). Silbermart al. (1980) and
Gaffield et al. (2001)found high levels of dental disease and treatment needs among
pregnantwomen in the US. However, the number of pregnant women who attended
the dental cliniavas low (Gaffieldet al, 2001).Pregnart and high parityvomenmay
modify treatment plant® accommodatencomeconcerns and theability to comply

with scheduled appatments Given limited time and resources, theyay opt to
engage in preventive measures through oralcsed (Redford1993; Smith and
Jasineviciusl 9 9 6 ) . et & §1B9I7)ioloserved that high parity might be associated
with decreased dental insucancoverage.

Pregnancy, parity and access to dental caresseciated witlpsychosocial factors
(social support and financial stress) contributing to tooth loss (M¢sk® and

Roth, 2004; Glazebrooket al, 2004). There are additionalpsychological
consequences such as anxi et gtalal®d;, Mosest part un
Kolko and Roth 2004; Glazebrookt al, 2004). These consequences can affect the
oral health directly via alterations of the immune system (LeResche and Dworkin
2002; Perssoet al, 2003; Saletet al, 2005) or indirectly through behavior such as
smoking and norwompliance with dental treatment (Monteiro da Sitaal, 1998;

Gilbert et al, 2000; Brodert al, 2002; McGrath and Bed?2002).High parity has

been linked @ relapse in smoking after childbirth (K@ et al, 2002). Thisis
demonstrated to have deleterious effect on the oral health with tooth loss agtene of
harmful outcomesMai et al, 2013. The cumulative effects adn altered immune
system,the anxiety and depression caused by pregnancy and parity the coping
responses such as smokiegn be harmful to the oral health (Russtlial, 2008).

Thus, further studies that consider these factors, in addition to parity, are necessary to

fully understandhe role of parity in tooth loss.
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Table 2.1 Studies on parity and tooth loss

Population Age | Parity Type Parity | Result* | Authors
range range
(years)
RuralBlack 3554 | Low parityvs. | 1->5 - Walkeret d., 1983
SouthAfrican high parity
Urban Sweds 70 Multiparous 0->5 + Rundgren & Osterberg
vs. nulliparous 1987
Urban Sweds | 38-60 | Multiparous 0->5 + Halling & Bengtsson1989
vs. nulliparous
Urban Dames >73 | Danish twins 0->5 + Christenseret al., 1998
Tanzanias 2549 | Parousys. 0-12 - Scheutzt al, 2002
pregnant
Urban 20-80 | Multiparous 0->4 + Meiselet al, 2008
Germars vs. nulliparous
UrbanUS 18-64 | Multiparous 0->7 + Russellet al, 2008
White & Black vs. nulliparous
non-Hispanis
Rural& Urban | <20-45 | Multiparous 0->1% + Wanderaet al, 2009
Ugandas vs. nulliparous
Urban 5575 | Nulliparousvs. | 0->4 + Uenoet al, 2013
Japanese multiparous
Korears 46-75 | Monoparous 0->5 + Hanet al, 2016
vs. multiparous
*66 parity not ;+®l ptaedttyo rtep@arterdigeiomtt oot h
given

2.6 Early childhood caries

The oral health of mothers impacts the health of their children in direct and indirect

ways. The relationship between maternal caries and dental decay in youngncisild

a component of the parity/oral health picture that warrants further investigation.

Higher parity women tend to have more caries experience. A positive correlation

exists between caries experience &tr@eptococcus mutarmsvel (Lenander_umikari

ard Loimaranta, 2000 Pannuet al, 2013. Mothers with high caries activity have

high counts ofStreptococcus mutarend can infect their child in the early years, thus

increasing the susceptibility of the child to caries.

Dental caries is a serious publiealth issue for young children in both developed and

developing countriesL{vny et al, 2007%. Early childhood caries (ECC) is the
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presence of at least one or more smooth surface caries or filled/missing teeth due to

caries in children under 72 montle$ age (AAPD, 2011). In the past, ECC was
referred to as fAmil k bottle mout ho, Anur s i
bottle decayo, fificbocanbfyo rbtoetrt | cea rsi yeBitley earmedd ( F a
al., 1980; Ripa, 1988 These terms point tihe infant care practices, involving bottle

feeding and pacification, which were presumed to be the cause of the decay. It is now
understood that the aetiology of ECC is multifactorial, as mothers not fitteng th

behavioural profile have children with ECC.

It has been argued that ECC is related to feeding practices in children. Studies
established a link between inappropriate use of bfg#ding and carie@Holt et al,

1988; Schwartzet al, 1993;Ayhanet al, 1996. This includes frequengxtendedlay

and night use of bottldgdled with sweetened drinkscluding fruit juices In addition,
breastfeeding pattern and duration has been linked to caries experience in children.
There is no agreement on the results of available studies regarding bréaptéesd
caries. South Asian children wefeund to belikely to suffer from caries when
nocturnal breastfeeding was continued after the age of 12 m@rahsPalenstein
Heldermanet al, 2006) Furthermore, Folayaret al (2010) documented that
prolonged ge ofbreastfeeding was significantly associated with caries experience in
Nigerian childrenChildren who were breastfed for longer than 18 months had more
caries.However, lidaet al (2007) reported that breastfeeding and its duratierew

not associat® with the likelihood of caries experience in US children. Likewise,
Masumo et al (2012), in a large survey conducted in Manyara, Tanzania and
Kampala, Ugandabserved an inverse relationship between breastfeeding and caries.
Children who were not bredstl had the highest level of caries experience. It is
posited that breast milk itself is not cariogenic ibyiromotes caries in the presence

of refined sugar(Ribeiro and Ribeiro, 2004 In order to determine an association
between breastfeeding and earit is important to consider the level of refined sugar

consumption.

2.6.1Prevalence of ECC
Globally, the prevalence ofECC is increasng, with variation in the level of
experience within and among populations. Burt and Eklund (1999) noted a prevalence

range of 112% in developed countrieElsewhere the ECC picture is quite different.
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In Asia, Tsaiet al (2006) observed a total prevalence of 56% in Taiwanese preschool
children and Carino et al (2003) documented 85%CC ina sample of3-yearold
Filipinos.In Africa, studies from Kenya, Uganda and South Africa (Masiga and Holt,
1993; Khan and Cleatedones, 1998; Kiwanuket al, 2004) reportedECC in38%,

45% and 47% of -yearolds respectively. In contrast, Folayahal (2015) observed

a low totalprevalence of 6.6% in Nigerian preschool children. Variation in diagnostic
criteria for caries and study design may be the reasons for the observed differences.
While most studies from Africa (Masiga and Holt, 1993; Khan and Clehinas,

1998; Kiwanukaet al., 2004) were school based, the study by Folagtaal (2015)

was a household survewhich is highly representative of the sample population.

Thus, the findings can be generalized to the population.

ECC is a highly preventable disease, howevenih@rity of the cases are untreated
(Kassebaunet al, 2015. Untreated caries affects both the oral and general health of
the child andimpacts negatively on tirequality of life. Cariesis often associated
with pain and infections (abscess and cédlk)lithat disturb sleep and mastication.
The broader consequence are absenteeism at school, poor learning, hospital
admissionthe need fogeneral anaesthegiaring treatmentand malnutrition (Ac®t

al., 1992; Ayhanet al, 1996; Ladrilloet al, 2006 Blumenshineet al, 2008).
Malnutrition in young children casause enamel defects such as hypoplasia, which in
turn predisposes thedh to cariesin addition, ¢ildren with ECC have a high risk of
caries in the permanent teeth &nd Wang, 2002)

ECC involves a dynamic interaction between acid producing bacteria, andar
susceptible tooth surfagelt is a chronic infectious disease that I&tseptococcus
mutansas one of the primary causative factors (Davey and Rogers, 1984; Ramos
Gomezet al, 2002). There is evidence strongly suggestitrgnsmission of the
bacterium from mother to chil(Berkowitz and Jordan, 1975; Berkowitz andchdg

1985; Davey and Rogers, 1984; Caufietdal, 1993). Thus, children of mothers with
high salivaryStreptococcsi mutanscounts and extensive tooth decay emesidered

to beat risk of developing dental caries (Boggess and Edelstein).2006
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2.6.2Transmission of ECC
2.6.2.1Maternal child transmissiofvertical transmission)

The early childhood years, especidlyo 36 months of agareconsidered crucial for
acquisition of Streptococcus mutangDavey and Rogers, 1984; Aaltonen and
Terovuo, 1994). High maternal salivary levels Sireptococcus mutarand frequent
inoculation favour transmission from mother tal@¢l{Jordanet al, 1972 van Houte

and Green, 1974Svanbero and Loesche, 1978 he bacterium is transmitted via
maternal saliva to the child through maternal habits such as sharing of utensils,
licking of pacifies and kissing (Aaltonen and Tevuo, 1991). The establishment of
caries in the childés mouth is dependent
consumption of refined carbohydrapgemastication of foodyral hygiene and use of

fluoride toothpastes

It has been suggested that an assacriatexist between maternal salivary
Streptococcus mutarend infant salivanStreptococcus mutansvels (Berkowitz et
al., 1981; van Houteet al, 1981; Brownet al, 1985) In the US, Caufieldet al
(1988) confirmed a positive correlation between $teptococcus mutanievels of
motherchild pais. Higher levels ofStreptococcus mutansere characteristic of
motherchild paiis for children with severe ECC in an Arabian populatigiothers of
children with severe ECC Hahigher levels ofStreptococcus otans compared to
mothers of cariefree children(al Shukairy et al, 2006). Aaltonen and Teovuo
(1994) found no association between maternal salivarpusanslevels and that of
their children in a@&innishcohort study of & yearolds. The age of thehildren may

affect these results in that motkarild transmission patterns are adgpendent.

Crucial to identifying theprobablesource ofStreptococcus mutana the child is
determining if the strain of S.mutansis shared between mother and child
(Dasanayakeet al, 1995; Li and Caufield 1995). Damkt al (2016) identified
similar strains in 7% of motherchild pairs in an Indian population. Similarly, Klein

et al (2004) demonstrated 8d genotypic similar strains among Braziliapairs It

has beerargued that the strain of salivaBtreptococcus mutansarboredby the
mother iscritical in the transmission of the bacterfahildren of mothers below the
threshold of infectivity (1®© colony-forming units (cfu) per ml) have been
demonstrated to be fted. A probable explanation is that the mothers of these

42



children may hebour highly communicable strains, salivary factors in the child may
favour initial adherence of the bactefiigohler et al, 1983). Thereis dearth of
information from Africa, and n particular Nigeriaon the relationships between
maternal and chil&treptococcus mutamesvel, the genotyge of S. mutansstrains and

caries.

2.6.2 Horizontal transmission of ECC

Vertical transmission (mother to child) is not the only route through wthddren

can acquireStreptococcus mutanddorizontal transmission can also occur between

the child and family members (father or siblings) or peers at schaolL{overenet

al., 2000; Ersinet al, 2004; Liuet al, 2007; Doméjearet al, 201Q. Ersinet al.

(2004), demonstratea high degree of homology betwe&reptococcus mutansnd

family members in 2 to 3 year old Turkish children, as mother and father shared the

same strain with their children. Similarly, Chinese children aged 3 to 4 years who
attended day and night nursery school showed evidence of horizaariamission

Thirteen of the children had two identical strainsSwéptococcus mutand.iu et al,

2007). In addition, extrdamilial acquisition ofStreptococcus mutamngs observed in

5to 6 year old children in the UDoméjeanet al, 201Q. It is obvious that the

mother is not the only source of infection for the child. The occurrence of mother

child matching strains decreases as the age of the children inclazemad Caufield,

1995.

In addition tothe biological fact®w discussed aboyevarious risk factors such as
sociceconomic status, maternal level of education, oral health knowledge, parental
attitudes and diet are linked to ECC. Some studietdénset al, 2010; Zhouet al,

2010; Peltzerand Mongkolchatj 2015 demonstrated a significant association

bet ween motherés | evel ebaf(2040),ina ahoitssudy and EC
of Brazilian children, noted that chil drer
than 9years were 1.5 timemore likely to have ECC compared to those whose

mot her 6s educati on | e v@ohversslg anothgrrBeaailiare r t han
studyf ai l ed to observe a relationship betwee
(Brandéacet al, 2006).

Early childhood circumstances have been linked to adult oral hé#imannet al,

2015). Malnutrition in the early years of life is related to developmental enamel
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defects, mainly enamel hypoplasia and hypomineralisation, which are associated with
dentd caries (Psoteret al, 2005). In addition, early childhood malnutrition is
associated with changes in salivary function with resultant reduction in salivary flow

and buffering capacity, which favours caries formation (Psdtal, 2005).

Sociceconome status is a major modifiable determinant of disease conditions. Thus,
socioeconomic status can influence certain risk factors for ECC. These risk factors
include diet, oral hygiene practices, fluoride exposure and dental visits. There is no
consensus othe findings of studiesn sociceconomic status and ECC. Some studies
(Borgeset al, 2012, Wulaerharet al, 2019 established an association between
sociceconomic status and ECC however, oth&maifdaoet al 2006; Naiduet al

2013 failed to demortsate a relationship. Borges al (2012) reported that Brazilian
children from low socieeconomic status were 1.3 times likely to develop caries
compared to children from high status. SimilaWulaerhanet al (2014) noted a
significantly higher cariegate in children from lowncome families. However,
Brandaoet al (2006) and Naidet al (2013) found no link between family income
and ECC in children from Sao Paulo, Brazil and Trinidad respectively. The reason for
the different findings may be due differences in the methods used to assess socio

economic status.

2.7 Summary

The direct evidence for MDS, which is the theoretical basis for predicting that parity
has an effect on wo me&heré araeativalyifew Btedeed an h , i
the relationship between parity and oral healitithough there is substantial evidence

for higher prevalences of caries in women; changes in the oral environment due to
female sex hormones that promote gingivitis, periodontitis and caries; and SES and
genderbased behavioural differences that may impact upon female oral .Hetilth

the association between parity and oral health, as measured by tooth loss, caries and
periodontitis remains unclear. Most studitsled toinclude higter parity women and

to congder confounding factors (age at first birth, duration of birth intervals
breastfeeding duratipnand oral hygiene status and access to dental treatment
Therefore, in order to verifg link between parity and oral healtih is necessary to

investigatepopulatiors with higher parityand to collect information on a range of
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bi ol ogical, socioeconomic and behaviour al
responses to the stresses and demands of reproduction.
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Chapter 3

Materials and Methods

3.1 Materials

3.11 Background of the study population

The Hausarethe largest subnational ethnic group in West Afridaey area diverse

but culturally homogenous people found in northern Nigeria and southeastern Niger
(Smith, 1965) The majority of the Hauséve in northwesternNigeria, an area
popul arly ref er r(Sabiu, 2018) Ehis ethiniEl group hds amqded
cultural practice and beliefg¢hat hae been sustained over a long peri&inith,

1965)

The eligion of the people is Islam and their main language is Hdinsy. engagén
subsistencdéarming, trading andartisanal specialisation in leatherworking, weaving
and smithing(Sabiu, 2018) In the villages Hausa are primarily farmers whive
togetherin a simple systenunder one leadefLast, 2004) Thar way of life is
communal, ands guided by laws and social behawis based primarily on Islamic
teachinggSabiu, 2018)

The majority of the families are polygamous and extendeldabitingn largehouses
that include a man, his wives, his sons and their wives and chilGraditionally,
Hausa womenwere restricted tothe domestic domain from childhoo@Zakaria,
2001). The society was patriarchal and polygamous waHy marriageas the norm
(Rehan and Abashiya, 1981Zakaria, 200). Today rural Hausavomenengage in
food processing and preparatiahildcare andradein the marketgZakaria, 2001;
Sabiu, 2018) The traditional Hausa diet consistmainly of grains(predominantly
sorghum, millet, ice and maizg which are made into thigcksoft sticky puddings
often referred t etalp2016)iThewuwmidusublpsdreed Withy e
oil-basedsoup madewith okra or baobab leaveand little meat. Meatis often
reserved for special occasmr{Adegboyeet al, 2016). Breakfast is often light,

consising of fried bean cakes usually served with porridge (Adegledvyt, 2016).

This study was conducted among northern Hausa women, selected because of their
high parity compared to women from ethparts of NigeriaNigeria is the most

populouscountry in Africa, with a total fertility rate of5.7 childrenper woman.
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However, in tke northwest zonethere Hausa and closely related Fulani populations
are predominantthe rate is 7.3 (NPC and ICF Ma¢r2009. The high fertility
observed in Hausa women &tributed to a number of factorsncluding early
marriage, teenage childbearing, polygyrand low levels of contraceptive use
(lzugbara and Ezeh, 2010Unmarried adults are few because of the aoci
respectability and acceptability that goes along with being married. Marriage occurs
at an early age for both sexes, but earlier in girls who marry at a mean age of 13 years.
(Madauciet al, 1968 Tahzib, 1985; Adamu and Salihu, 200Pg¢enage childbeang

is highest in the northwest zone of Nigeria, at a level of 45% «if91@ear olds. In

the southwest and southeast zones of the country, the levels are 21% and 8%
respectively (NPC and ICF Macro, 2009). The Islamic value placed on having
children is amajor driver of high fertility in the population. The religious belief of the
people is that it is a sacrilege to work out the number of children to give birth to for
socioeconomic benefits of the family and the nation (Renne, 1996).

3.1.2 Sample populdion

The sample population waselected throug a household survey in the Kumbotso
Local Government Area (LGA) of Kan&tate, Nigeria using a muftage andom
sampling technique. Kanstate is located in the northwest zone of Nigeria and has a
populationof 9.4 million (National Bpulation Commission, 2006). Kumbot&@A

has itsheadquarters in the town of Kumbotso. It has a population of 295,979 people
and covers an area of 13@n’. The LGA consists ofl1 administrative wards
Accoarding to the 2006 censu66,010vomen aged 15 65 yeas reside in Kumbotso
LGA.

Each of the 11 wards in the LGA was given a number; these numbers were placed in a
box. Six numbers were drawn at random from the box to choose the selected wards
for the studyWithin each wardfwo communities wereandomly selectedsing the

ballot techniqueandall hougholds in each community weapproachedAll women

in the householdsincluding widowed and divorced womevho met the inclusion
criteria (good general health, aged8@®years) wereinterviewed and examinedhe
minimum age of 13 years was used as it is the mean female age at m@aiagb,

1985; Adamu and Salihu, 2002Yhe upper age limit of 65 years was seB@oyears

to include the upper limit of parity in the commuynitwomen with severe medical
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conditions or conditions associated wixierostomiadry mouth)such as diabetes and
Sj ogr e n fdas well asthaseavghe had been on antibiotics 3 to 4 weeks prior to

oral examinationwereexcluded from the study.

Parity groups

The study comprised of women of all parity levels. For the case control analysis, the
parity levels were separated into two basic groups: Group A, theyoage included
women of high parity{5+ births). The cut point of 5 or more birthas séected as it

is the level wheréhealth risks ananorbidity differences are see®ifnonsenret al.,

2005. Group B comprisel of women who hd given birth less than five times
regardless of whether the child gaed. The women in Group Berval as controls

and werematched by age group, general nutritional status and-scolmomic status

and communityto those in Group A.

Child sample

Children less than 72 monthasf the selectedwomenwere included in the studyo
determinethe effect ofmaternal oral hdth o n ¢ h i derdal eameé sxperience.
This group was restricted to children in good general health still residing with their
mothers. Children with chronic medical conditions, and those who had been on
prolonged use of sweetened medications or antiilsi three to four weeks before the

study were excluded.

3.2Methods

3.2.1 Data collection
The period of da collection was from May to JuB018.

Data collection form for mothers

A structured intervieweadministered questionnaire wassedto obtan information
on thesociodemographic status and oral health practices of the wdApgendix2).
Section A capturinformation on socialemographis to address Objective Zhis
includes age, educational status (none, primary, second&oyanic or tetiary),
occupationof the currentusband, occupation of the womage at first pregnancy
and thenumber of children the women hgivenbirth to as well as intervals between
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births Section B elicedinformation on the oral healtbehaviourof the womenThe
guestions covefrequency ofdaily consumption of refined carbohydratbetween
meals frequency of tooth brushing daily, regular use of fluoridated toothpaste and
frequency ofdentalvisits.. Section Crequestednformation on the general nutritiona
status of the women to address Objectives 5. The weight (kg) and height (m) of each
participant was measureflectionD of the questionnairelicitedinformationused to
address Objectivel6 obtained from int oralexamination of the womefaescribed

in detail below). Intra oral examination waarried out on each participant usiag
sterile dental mirror and probe with the participant seated on a chair in ditwell

environment.

Data collectionform for children

A separate intervieweadminigered questionnaire/form (Appendi8) was usedto

collect data on the children. In most cases, the mother provided the infornidimon.
guestionnaireconsised of four sections E-J). Information from the questionnaire

providad data used to address Objectivp@ r t ai ni ng to the childr
experience and general healtBection F captur@ information on the socio
demographd status of the child. Thimcludesa g e , sex and f(tat her ds
account for children from different marriageSection G pertains tahe oral labits of

the child, withquestions on the form and duration of breastfeedimgng the first six

month including night feeding patterns. Féine purposs of this study,exclusive
breastfeedingis when the mother iges only breast milk without any other
supplemen{WHO, 2002; almost exclusive breastfeedirgwhen the mother &gis

the child on breast milk with water supplements; padial or mixed breastfeeding

when other types ofobd areincluded with the breastfeedinyight-feeding practice

is defined as feeding the child at nighttime affeing to bed (Folayanet al, 2015.

This sectionalso involves questionson frequency of refined sugar consumption

between meals in a day, frequency of tooth brushdady regular se of fluoridated

toothpaste and frequency of vgstb the dentistSection H captukthe weight and

height to assess general health staBection! included the information obtained

following intra oral examination usingsterile dental mirror and pbe. Thenumber

of teeth present wasecorded using the Fédération Dentaire Internationale (FDI)
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notation.Further details on the data collection procedures and analyses are provided
in the following sections.

3.2.2 Assessment of nutritional status

The weghts of mothers and childreftakenwithout shoes or heavy clothipgvas
measured to the nearest Kijlusing aHana Powedigital scale. Théheight of the
participants wasneasured to the nearest 0.1m from the heel to the uppermost part of
the head using Seca 21%tadiometewith the back and knees positioned straight and
the two feet brought togetheiith the head in the Frankfort horizontal plaige{ica

et al, 2012) The BodyMassindex BMI) of each participant wasalculated as the

ratio of the weht (kg) to the square of the height ymThe BMI scores of

participants 1318 years were expressed ksaores.

3.2.3 Assessment of soeBzonomic status

The socieeconomic statusvas scoredusing theStandardOccupationClassification
designed by th Office of Population Census and Surveys (OPC®1) The
occupations were grouped into the following classes:

Social class I: pfessional occupationsSocial class Il: mnagerial and technical
occupationsSocial class Il (NM): skilled occupationsofm manual) Social class Ili
(M): skilled occupations (anual) Social class IV: artly skilled occupationgnd
Sodal class V: wmskilled The social classes | and Il wegrouped as high socio
economicstatus classes Il (NM) and 11l (M) as middland chsses IV and V as low

socic-economicstatus

3.2.4 Assessment of oral hygiene status

Oral hygiene status of thmothers ancthildren wasevaluated using the Simplified

Oral Hygiene Index (OHB) of Greene and Vermillion (1964). The index comprises

of delris and calculus scores on selected tooth surfables buccal and lingual
surfaces of the six index permanent teeth were examined (FDI numbers 11, 16, 26,
31, 36, 46). In children who were yet to emerge the index permanenttteetacial

and lingual stfaces of the followingix index teethFDI numberss1, 55, 65, 71, 75,

85) were examined. Oral hygiene walassified aggood fair, or poor when score
rangeswere 0.0i 1.2, 1.3i 3.0, and >3.0 respectively.
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3.2.5 Assessment of tooth loss in women

The teeth presentvere recorded with the exclusion of the third mokrusing the
Fédération Dentaire Internationale (FDI) notation. All the teeth missing in the mouth
irrespective of thdoss aetiology, wereecorded separatelgnd a total score was
gener#ed for each participantistory of themissing tooth waslicited from the

paricipants to exclude agenesisgumaand other causes

3.2.6 Assessment of dental caries in women

The DMFT indexof the World Health Organizatiorfor dental epidemiological
studies wasised to determine the caries status of the particife/ttO, 1997).The

index includes the followingD - number of decayed teeth, Mnumber of extracted
teeth due to carie$- number of teeth filled or crowned due to caresl Ti teeth
present The DMFT score is a sum of the number of decayed, missing and filled teeth

due to caries. Only teeth extracted due to cavererecorded as missing.

3.2.7 Assessment of periodontal status in women

Periodontal status was assessed using the Coitymperiodontal Index (CPI). A
lightweight periodontal probe with a 0.5 mm ball tip with graduated markers was used
for the assessmenwhich was performed on ten index teeth (17, 16, 11, 26, 27, 47,

46, 31, 36, 37) and 6 sextants (14, 13 23, 2427, 38 34, 3343, 4447) were
assessed per participanPhingra andVandana, 2011). Each index tooth was
assessed at 2 sites (buccal and lingual) and each sextant was scored according to its
highest CPI score. If no index tooth was present in a sextant, airtfaning teeth in

that sextant were examined and the highest score was recorded as the score for that
sextant. The CPI scores range from codé With scores as followsO- healthy
periodontal status, -1bleeding on probing, -2calculus detected on prolgn 3

periodontal pockets-8Bmm and 4 periodontal pockets6mm.

3.2.8 Assessment of dental caries in children
Child caries wasecorded using th&VHO (1997) dmft indexwhered = deciduous
teethnumber of decayed teeth, mnumber of extracted teeth due taries f =

number of teeth filled or crowned due to caesl t = teeth presenthe dmft score
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is a sum of the number of decayed, missing and filled teeth due to ¥dhese any
permanent teeth have erupted, the DMFT was 38ly. teeth extracted ue to caries
were recorded as missingn cases of mixedientitions,a combination of the two

indices was used.

In order to make the intra oral examinatiorcbiid participants a pleasant experience,

the principal i nvest i gaodoFarhatMeHadehet ble H Tel |
2009. This involves explaining in simple terms what is to be done, showing the
participants how it is done and then performing the examination. The principal
investigator and the two female examiners performed intra oral eationis on each

other to allay the fears of the participants and to make them see that it isfee@ain

exercise.

329Assessment of womends beliefs on parity
A grounded theory approach that involveedepth focusgroup discussions (FGIPs

was conducted as part of the investigation of the effect of parity and -socio
behavioural factors omooth loss The use of FGDs is a methodologically sound

approach to collecting qualitative dd&trauss and Corbin, 1998)

A purposive selection oivomen for FGDs wasnadefrom the participant sample
The total grouponsised of 33 women aged 9-66 years. Waonen of all parity levels
wereincludedand selected to represent br@ag cohorts of 330 years, 345 years
and 4666 years. Each aggroup consiged of an average o$ix women. Two FGD

sessions wereonducted per age cohort

Trained bilingual Hausa and Englispeaking married women with previous

experience in qualitative interviewing, along with thpgincipal investigator,

conduced the FGDs. Th use of local Muslim Hausa women as field workers

facilitated access to women in seclusion, prondotgoenness among the women

during the FGDs, and minimidehe objections and suspicioms the husbands of the

participants. The local field workersane na assigned to groups in their owareas

The FGDswere designed tmbtain responses to queries on the following topics:
causes of tooth | oss, effects of tooth | os
tooth loss, issues regarding parity and tooss/and cultural beliefs on parity and

tooth lossAll interviews were taped, transcribed, and translated verbatim from Hausa
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into English. Two Hausénguage teachers at Bayero University, Kama two
Hausa speaking dentists (also from Kano State andinvoilved in the study)

supervised the transcription and translation.

3.3 Data analysis

3.3.1 Sample size determination

For the quantitative portion of the studgvenage cohorts of womewere sampled
covering the ages B-80 years (317, 1827, 28-37, 38-47, 48-57, 58-65, > 66).
Sample size calculation for case control studies using Epitool epidemiological
calculators (Dearet al, 2014) was used to determine sample size based on the
prevalence of tooth loss (10%) in northwestern Nigeria (E$al, 2010), an odds

ratio of 10 and at the power of 90 for each age cohort. A sample size of 34 was
calculated for the case group for each age cohorta fimtal minimum o0f204 high

parity women. A purposiveninimum sample of204 low parity womenmatched by

ace and socigeconomic status, waelected from the same population.

3.3.2 Data analysis for parity and tooth loss

The datawere statistically analyzed using SPSS (version 16) softwar&\iadows.
Analysis included alivomenat the differentlevels of paity as well as the children.
Descriptive analyse of age, nutritional status, sociceconomic status, parity,
behavioral factorgsuch as frequency of tooth brushing per day, use of fluoridated
toothpaste and consumption of refined sygeere done.Correldion analysis was
done between parity and tooth loss for High and low paritygroups. Analysis of
multiple variance (ANOVA) was used to compare mean tooth loss across the different
parity levelsComparative analygs such as independeftudent stests wereusedto
compare the mean tooth ldsstween extremes of parity and also between women of

low andhigh paity.

To determinethe effect of parity on maternal @@, the mean DMFT score was
analyzed.The mean DMFT score dhe different levels of pdy and between low
and high parity groups was compared usingANOVA and Studen® st-tess
respectively Correlationanalysis waslone between parity as vas maternal mean
DMFT score Furthermore, the association between mean periodotdahatent los

and parity wasletermined using correlation.
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Multiple regressionanalyseswere used to test the association between the
independent variablgdemographic and reproductive parameters and oral hygiene
status) and the outcomevariebles (caries, periodortis and o©oth loss
respectively. All independent variables were modeled against the outcome variables.
The selection of the most important predictors was based on biological plausibility
and current knowledge regarding reproduction @aries, periodonis andtooth loss
Association between maternal dental caries and dental caries in the chitasen
determined using regression analysi¥he mean dmft score of the childrevas
regressed againgtaternal caries risk factorStatistical significance v&inferred at
p<0.05.

3.3.3 Data analysis for FGDs

The principles of grounded theory data analysis (Strauss and Corbin, 1998; Creswell
and Poth, 2017) were usedodes were generated frame text documents, which
involved identification of ptential useful concept Gonstant comparisoraf concepts

were done. Similarconcepts werepooled together, and relationships between
conceptsexplored to evolve categorieshd categoriethat emerged from the coding
were linked together in a theoreticalodel around a central categorijhere was
alertness to negative instancesthameach subsequent transcript, negative cases and
pieces of data that challenged the emerging model examined, and the emerging model
suitably adjusted to include the full rangevariations found in the transcrifgduring

the development of categorjesxial coding was expanded by writing comments on
the quotations, and interestirgpnnections between quotatiomgere notedusing
hyperlinks and the network diagrams to draw andalige relationshipsAt the end

of the analysisiwo major theoretical categories were generated argenckeptions

on the assumptions and beliefs attachechitilbearing and tooth loss in womand

the cause®f tooth lossandits effects on women of ddbearing age

Network diagrams were createssing the network view function of ATLAS.to
showthe relationship between the categories tarisplay the models to explore the
data and visualize the ideas and findifigkihr, 1994) lllustrative directquotations

were drawn from the text to highlight key findings.
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3.4 Pilot study

The questionnaire wagsretested orl0 parous women who residen the selected
communities.For the intra oral examinationshet principal investigator and two
female dentis fluent in both English and Hausa wesdibrated on the assessment of
dental caries and periodontal attachment |18f®r a week, therincipal investigator
repeated the examination$he intraobserver and inteobserverreliability was

calculated usig theC o h ekappa statisti€Cohen, 1968)

3.5 Ethical consideration

Ethical clearance for the stugyasobtained from the Ethics and Research committee
of the Obafemi Awolowo University, He, Osun State, NigeridPHOAU/12/717)
(Appendix 3) and th Health Sciences Research Ethics Committee of the University
of the Witwatersrand, Johannesburg (M170343) (Appendix 4). Local village leaders
gave permission to conduct the study male local assistant who spoke Hausa
fluently was employed to facilitatenks with village leaders and husbands of the
women. Informed consent wabtained from the husbands of married women living
with thar husbandsWritten informed consent wasbtained from each participant.
The consent formwas translated intoHausaand ead to participants who were
illiterate. Women who were illiterate and wenglling to participate in the study
thumb prined on the consent forrOnly women who werevilling to participate and
gave informed consent werecluded.Only children whoseparerts gave informed

consenparticipatel in the study.

3.6 Community engagement oral health prevention measures

Basic oral treatment such as scaling and polishing, atraumatic restorative treatment
(ART), oral urgent treatment (OUT) of participants with eari toothache an
odontogenic infections wasarriedout for all participants. All family members were
trained on tooth tushing methods. Mothers weeacouraged to develop leadership

skills and to take responsibility for the daily tooth brushing actinityhe family.
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Chapter 4
Results
Part 1: Quantitative study

4.1 Sociedemographic characteristics of study participants

Six hundred and thirty five women participated in the stddheir ages ranged from
13 to 80 years with a mean age of 321872 years Figure 4.1). The majority
(65.1%) of the participantwere between the ages of 18 and y&ars. The extremes
of the age cohorts had the least number of participants, with 5.4% agetyEars
and 1. 76yearged O

Approximately 5% of the articipants were illiterate. The level of general education
was low with 22% of women having attended primary school and 0.5% with some
tertiary educatiorfFigure 4.2). Secular education is expensive compared to religious
institutions and few families caafford to pay the fees. More than 50% of the women
had the form of education referred tolslemiyyahschooling where the emphasis is

on Koranic learning.

Determination of sock@conomic status for the women was complicated by the-multi

household struatr e of famil i es. For this reason we
for the scoring. According to their individual status, the majority (64.9%) of the
participants were of middle soeeconomic status and supported themselves working

as market traders of @l grains and legumes (soya beans, milletathdrbeans).

The remaining 35.1% were housewiv#dow socieeconomic status with no outside
employment. There were no women of high seonomic status=jgure 4.3).

The socieeconomic status varies sifjoantly by age in the population. The age
cohort 1317 years hadhe highest proportion (55.9%f low sociceconomicstatus
individuals while women aged 66 years and above constituted the majority (81.8%) of
those in the middle socieconomic status (kelihood ratioc? = 20.78 p=0.0Q
(Table 4.1).
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Table 4.1 Socioeconomic status by age cohort

SES

Age group Middle Low Total

(Years) N (%) N (%) N (%)
1317 15(44.1%) | 19(55.9%) | 34(100.0%)
1827 138(58.5%) | 98(41.5%) | 236(100.0%)
28-37 121(68.4%) | 56(31.6%) | 177(100.0%)
38-47 76(76.0%) | 24(24.0%) | 100(100.0%)
48-57 39(73.6%) | 14(26.4%) | 53(100.0%)
58-65 14(58.3%) | 10(41.7%) | 24(100.0%)
> 66 9(81.8%) | 2(18.2%) | 11(100.0%)
Total 412(649%) | 223(35.1%) | 635(100.0%)

4.2 Reproductive parameters of participants

About 8% of the women were nulliparous, with the majority of these (83%) in the
youngest age cohort. The remaining childless women were in the age gre8ps 28
years (8.5%) andbove47 years (8.5%). As expected, parity varies proportionally to
increasing age in the sample. The highest parity of 17 children was observed for a
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woman in the age group 5 years. There were increasing proportions omeo
with more than four chiléin between the ages of 28 attlyears. Above37 years,
few women had less than four children or greater than 10 children. -Bhietyvomen
(4.9%) had ten or more children and they were aged between 28 and 65Iabées (
4.2 and Figure 4.4).

There weremore women in the low parity grog4 children)compared to the high
parity group £5 childrer) (55.7% and 44.3% respectivelyhd overall mean parity

was 4.33x3.04 children per woman or just below the standard definition of high
parity. Considering meaparity by age cohorts, those participants aged 1 §ears

had the lowest mean parity of 0#88B91 while the highest mean parity (7+£3170)
characterized the oldest women aged between 58 and 65 Vahles(42 and4.3).

The age at first birth is relaely young. The majorityf the participant$72.26) had

their first child before 19 years of age. Half of those aged7.8ad already given
birth, and one had four children before age 18. The age at last birth, while less
informative as many participahad not completed their reproductive years, suggests
that most women are reproductively active for periods of 20 years or maloéeg

4.2 and4.4).

Other reproductive parameters that provide information relating to maternal stress are
the mean birth nterval (24.138.52 months) and the duration of breastfeeding.
(Table 43). The birth intervals were quite variable, yet the mean of approximately
two years was short given that breastfeeding continues for at least one year and up to
5 years (mean of 18#2.77 months). These data suggest that many women are
breastfeeding one child while gestating another.

These reproductive characteristics reflect the predominance of younger women in the
sample as well as the importance of pronatalism in the traditfdhe élausa people.
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Table 4.2 Parity by age cohort

Age Parity Mean + SD | Total
(years)| O 1 2 3 4 5 6 7 8 | 9 10 11 | 12| 13| 14| 15| 17

1317 | 17 14 1 1 1 0 0 0 0|0 0 0 O 0] 0] O 0 | 0.68+0.91| 34
1827 | 22 65 | 46 | 48 | 29 20 3 3 0| O 0 0 O] 0| 0|0 0 | 2.36+1.59| 236
28-37 4 9 15 | 13| 28 34 19 21 | 18| 9 5 1 1 /0] 0] O 0 | 5.19+247 | 177
3847 0 0 6 5 12 11 10 20 | 11| 16| 4 1 2 1] 0 1 0 | 6.65+258| 100
4857 1 1 1 4 3 10 5 7 5 7 4 1 2 2 0 0 0 6.79+ 2.94 53
58-65 1 0 0 1 1 6 4 3 1 1 2 1 110 110 1 | 7.21+370 | 24

>66 2 0 0 2 1 1 2 0 3]0 0 0 O] 0| 0|0 0 | 464+294| 11
Total 47 89 69 | 74| 75 82 43 54 | 38| 33| 15 4 6 | 3 1 1 1 | 4.33+3.04 | 635
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Figure 4.4 Parity by age cohort

Table 4.3 Descriptive statistics: reproductive parameters

Reproductive parameters N Mean £ SD Range
Parity 635 4.33+ 3.04 0-17
Age at first birth (years) 576 | 17.59% 3.45 11-40
Age at last birth (years) 575 | 27.73+7.88 13-50
Birth intervals (months) 478 | 24.11+8.52 12-108
Durationof breastfeeding (months)| 548 | 19.78+ 2.77 12-60

Table 4.4 Reproductive parameters by age at first and last birth

Age at first birth (years) N (%)
<18 431 (72.24)
19-24 133 (22.30)
25-29 18 (3.00)
> 30 15 (2.%%)
Age atlast birth (years)

<24 231 (38.60)
25-29 118 (19.80)
30-34 102 (171%)
> 35 146 (24.50)
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4.3 Oral health practices of participants

The oral hygiene status of the participar#s determined by th@HI-S score,was
generally poor. Four hundredditwenty four (66.8%) had poor, 30.7% had,faind
only 2.5% had good oral hygierf€able 45). There was great diversity in the oral
hygiene practices. The majority of the wom@?2.4%) responded that they cleaned
their teeth more than twicedy, followed by those who cleangdice daily (33.5%)
Only a few womer{1.9%)reported that thegid not clean their teethThe toolsused
for cleaning varied greatly. The majoriof participants(65.5%) usd toothbrusles
with toothpastg61.9% of which was fluadated). Traditional chewing sticks were
employed by7.9%. Use of land and water (13.1%@nd other substances including
charcoal and soap (8.3%) were also reported. The high frequency of cleaning reflects

the religious observances (ablution before pragktie Hausa people.

Table 4.5 Oral hygiene status and practices

Variables N (%)
(Total N=635)

Oral hygiene status

Good 16 (2.5%)
Fair 195(30.7%)
Poor 424(66.8%)

Tooth cleaningtools

Toothpaste and toothbrush

416 (65.5%)

Chewing stick 50 (7.9%)
Hand and water 83(13.1%)
Hand and salt 26 (4.1%)
Cotton wool and salt 1 (0.2%)
Other 53 (8.3%)
Frequency of tooth cleaning

| dondét brush 12 (1.9%)
Once daily 77(12.1%)
Twice a day 213 (33.5%)
>Twice a dg 333 (52.4%)

Fluoride in toothpaste

Yes

393 (61.9%)

No

242 (38.1%)

*Some participants did not respond to the questions

62



A significant differencewas observedn the oral hygiene statusccording to the
sociceconomic statugTable 46). There werenore womerof low sociceconome
status with gooabral hygiene comparea tmiddle socieeconomic status (56.2%s.
43.8% respectively)However, more women fromie middle socieeconomicstatus
had fair or poor oral hygiene compared to thosklower sociceconomic status
(68.24 vs. 31.8% respectively.

Table 4.6 Oral hygiene status by socigeconomic status

Oral hygiene | Middle SES Low SES Total p-value
status N (%) N (%) N (%)
Good 7 (43.80) 9 (56.20) 16 (100.0%0) 0.02*
Far 116 (59.50) 79 (40.90) 195 (100.00)
Poor 289 (68.20) 135 (31.80) 424 (100.00)
Total 412 (64.90) 223 (35.%0) 635(100.0%)

*Pearsorc? =7.63, p=0.02

A large proportion of the women (92.3%) had nevisited a dentist. However, the
proportion of women who visited the dentist did not differ by seemnomic status
using a Chi-square tes{p>0.05) Table 47). Cultural practices among the Hausa
people, which involve restrictions on the movement of women outside the home
except when accompanied byrale family member, may underlie the observed low

level of dental visits.

Table 4.7 Dental visit by socieeconomic status

Dental visit
Yes No Total
Socioeconomic status N (%) N (%) N (%)
Middle 32(7.8%) | 380(92.2%)| 412(1000%)
Low 17 (7.6%) | 206(92.4%)| 223(100.0%)
Total 49(7.7%) |586(92.3%)| 635(100.0%)

p=0.95
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4.4 Sugar consumption andBMI status of participants

4.4.1 Sugar consumption between meals

Thereportedfrequen@s of refined sugar consumption betweenatsen generaland

during pregnancywerelow (Tables 48). Consumption of sugar between meaks

not the regular practice reportdy most women. During pregnancy, the majority
(63.8%) rarely consumed refined sugard fewer women appeared to consungas
between meals. These results reflect the low availability and affordability of refined
sugar in rural areas. However, these data are not informative regarding whether
guantities of sugar varied for consumers during pregnancy. In addition, the sugar

content of beverages consumed between meals was not considered.

Table 4.8 Frequencyof refined sugar consumption

N (%)
Variables (N=635)
Frequency of sugar
consumption between meals
Always 61 (9.6%)
Sometimes 303 (47.7%)
Rarely 271 (42.7%)
Frequency of sugar
consumption between meals
during pregnancy
Always 43(6.8%)
Sometimes 187(29.4%)
Rarely 405(63.8%)

4.4.2 BMistatus

Generally, the sample population was characterized by normal BMI values. Twenty
two percenbf the women were overweight/obese, with the majority of ti458%)

aged> 66 yearsThe largest grouping of the underweight individual$.§% of the

total sample) were in the youngest age cohort el18ears(Table 49). It is not
unexpected that éhBMI status of the women varies proportionally with increasing
age, as that is the general trend for women across populations and for women in the

age range of our sample
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Table 4.9 BMI status of total sample

BMI categories

Age group | Underweight |  Normal Overweight/obese Total

(years) N (%) N (%) N (%) N (%)
1317 7 (20.6%) | 25 (73.5%) 2 (5.9%) 34 (100.0%)
1827 36 (15.3%)| 169 (71.6%) 31 (13.1%) 236 (100.0%)
28-37 13 (7.3%) | 115 (65.0%) 49 (27.7%) 177 (100.0%)
3847 14 (14.0%) 61 (61.0%) 25 (25.0%) 100 (100.0%)
4857 3 (5.7%) | 30 (56.6%) 20 (37.7%) 53 (100.0%)
58-65 3 (12.5%)| 13 (54.2%) 8 (33.3%) 24 (100.0%)
> 66 0 (0.0%) | 6 (54.5%) 5 (45.5%) 11 (100.0%)
Total 75 (11.8%) 420 (66.1%) 140 (22.0%) 635 (100.0%)

The mean BMI scores for underweight, normal and overweight/obese were
1739+0.99, 21.47+1.58 and 28.0+£3.69 respectively. There was significant variation

in the mean BMI scores (F=825, p=0.00). Post hoc testingitty GamesHowell
multiple comparisons of means revealed statistically significant differences between
the three BMI categories (p=0.0)able 4.10).

Table 4.10 Mean BMI values

BMI Categories N (635) Mean + SD Significance
Underweight 75 17.3+0.99 F=817.25
NormaP 420 21.47+ 1.58 p=0.00*
Overweightobesé 140 28.70+ 3.69

Post hoc analysis
Significanti ab, ac, bc

The BMI status of the participants varied significantly by parity grduke(ihood

ratio c>=12.01, p=0.00 using the Chbquare test. There were more underweight
women in the low parity group compared to the high parity gro8@¥%6vs. 32.0%
respectively) whereas there were more overweight/obese women in the high parity
group compared to the low parigroup (55.7%vs. 44.3%) (Table 4.11). This
suggests that there &positive association betwegrarity and BMI status of the

women.
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Table 4.11 BMI status by parity group

BMI Categories Low parity High parity Total p-value
N (%) N (%) N (%)
Underweight 51 (68.00) 24 (32.%0) 75(100.0%) 0.00*
Normal 241 (57.%%) 179 (42.66) 420(100.0%)
Overweight/Obesq{ 62 (44.3%) 78 (55.7%) 140(100.0%)
Total 354(55.7%) 281(44.3%) 635(100.0%)

Likelihood ratioc?=12.01, p=0.00

Interestingly, the BMistatus of the womedid notdiffer by ocio-economic status.
There were more overweight/obese womethi middle SES @8%) comparedo
the low SES (&.8%), yetthis was not statistically significanmsinga Chi-square test
(Likelihood ratio c>=2.81, p=0.3) (Table 4.12). This trend may reflect that women

of middle SES are older and have access to more resources.

Table 4.12 BMI status by sociceconomic class

BMI Categories Middle SES Low SES Total p-value
N (%) N (%) N (%)

Underweight 44 (10.7%) 31 (13.9%) 75 (100.0%) | 0.23

Normal 270 (65.5%) | 150 (67.3%) | 419 (100.0%)

Overweight/Obese| 98 (23.8%) 42 (18.8%) | 140 (100.0%)

Total 412 (64.9%) | 223 (35.1%) | 635 (100.0%)

Likelihood ratioc®=2.81 p9.23

There is no discernible pattern in the frequency of refined sugar consumption between
meals based on BMI statusaple 4.13). A similar proportion of women across the

BMI categories rarely consumed sugar between meals andilthay consumers

were also fairly evenly distributed. This suggests that the levels of overweight and

obesity are not influenced by the frequency of refined sugar intake between meals.
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Table 4.13 BMI status by frequency of refined sugar intale

Frequency of BMI Categories Total
sugar intake Underweight Normal Overweight/ N (%)
N (%) N (%) Obese
N (%)

Always 7 (9.3%0) 37 (8.8%) 17 (12.1%) 61 (9.6%)
Sometimes 36 (48.00) 207 (49.36) 60 (42.9%) 303 (47.7%)
Rarely 32 (42.P0) 176 (41.90) 63 (45.0%) 271 (42.7%)
Total 75(100.0%) | 420(100.0%)| 140 (100.0%) | 635 (100.0%)

45 Relationship between parity and caries experienge including

investigation of possible confounders

4.5.1Association between reproductive parameters and caries

the

Caries experienc@resence/absencajnong the participantsas relatively highwith

an overall prevalence of 41.4%. The caries experience differed by parity with more

cariesfree women observed in the low parity levedd)( Amongthese women with

only onechild were the most caridsee (82%). Interestingly, at parity 5, there was no

difference in the proportion of women who were caffeg and carieactive poth at

50%). However, from parity 6 and above, the frequency of caries experience was

higher except at parity 8 Women with nine or more children had the highest

proportion of caries presence (60.90able 414).
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Table 4.14 Frequency of caries by parity and parity groups

Parity N Caries absent | Caries present
N (%) N (%)
0 47 30 (63.8) 17 (36.2)
1 89 73 (82.0) 16 (18.0)
2 69 44 (63.8) 25 (36.2)
3 74 50 (67.8) 24 (36.2)
4 75 46 (61.3) 29 (38.7)
5 82 41 (50.0) 41 (50.0)
6 43 20 (46.4) 23 (53.5)
7 54 22 (40.7) 32 (51.3)
8 38 21 (55.3) 17 (44.7)
>9 64 25 (39.1) 39 (60.9)
Parity group

Low 354 243 (68.6) 111 (45.9)
High 281 129 (45.9) 152 (54.1)
Total 635 372 (58.6) 263 (41.4)

These general descriptive results for caries presence/absence suggest ttaigbe
experiene of the women wapotentially influenced byparity. To verify this, it is
necessary to examine caries and parity in greater detail using DMFT scores and
controlling for age and other potential confounders.

DMFT scores provide more information regarding the differencesiies severity.

The scores ranged from 0 to 26 with an overall mean value ot2.423 Although

the prevalence of caries of over 40% was high, the overall mean DMFT score of
1.23t2.42 (Table 4.17) was very low according to the WHO standard of mean DMFT
index (very low <5.0, low 58.9, moderate 9-03.9 and high >13.9) (Petersenal,

2005). Although some women have individual scores that are extremely high, there is
considerable variation as indicated by the large standard devidiiabte 4.15).

Table 4.5 also shows the relationship between reproductive parameters (parity
group, age at first birth, duration of reproduction and interbirth intervals) and mean
DMFT score.Parity group (low vs. high)was found to besignificantly associated
withcaresx peri ence ( p=0. 0 Otest anadysisiie mean BMF$Ft udent 0
score for the high parity group was significantly higher than the low parity group
(Table 4.15). Age at first birth was not associated with the mean DMFT score. The
scores differ considably across the groups but there is no consistent pattern and the
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standard deviations are large except for those women first giving birth at age 30 and

older.

The mean DMFT score varies with neasing duration of reproductiyears. Women
reproductivelyactive forCs years had the lowest caries experience of #L&7,

while those with 18 years or more had the highest mean scoret352» The
overall trend was similar for interbirth intervals. Post hoc analysis with Games
Howell multiple comparisonsfaneans revealed a statistically significant difference
between mean DMFT scores and duration of reproduction (F=14.93 p=0.00) but not
between mean DMFT scores aimterbirth intervals Table 4.15). These results are

expected because the duration of repotidn is very much related to age.

Table 4.15 Mean DMFT scores by reproductive parameters

Covariates N Mean + SD Significance
Parity group
Low parity<4 354 0.79+ 1.56 t=-5.25
High parity>5 281 1.78+ 3.09 p=0.00*
Age at first birth
<18 431 1.21+2.45 F=0.76
19-24 133 1.44+ 2.66 p=0.56
2529 18 1.17+1.79
>30 15 0.40+ 0.63
Duration of
reproduction
<52 222 0.61 +1.27 F=14.93
6-11° 158 0.95+ 1.47 p=0.00*
12-17° 126 1.63+ 3.08
> 18 129 2.2+351
Inter birth
interval
<3 505 1.12+2.23 F=2.42
3-5 112 1.61 + 3.05 p=0.90
>6 18 1.78+ 2.77
Overall mean 635 1.23+2.42

Post hoc analysis
Significanti ac, ad, bd
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The mean DMFT score varies proportionally to increasmgy ia both parity groups
but the trend is most clear for the high parity grotable 416). The highest mean
DMFT score for that group weés172.930bserved in women aged6 years, while

in the low parity group it wa2.80+2.77 for the same age grouph@& lowest mean
DMFT scores for the parity groups wedel6+0.86and0.50+1.05 observed in those
high parity women aged 187 and low parity 137 year olds respectivelyWomen
with high paity experienced more caries than those with low parity in alicaperts
except 1827 years.However, this difference was not statistically significant (p>0.05)
based on t hestafalysigtable 4.16).sThig resultis due to the wide
standard deviaticn

Table 4.16 Mean DMFT scores by parity group

Age Low parity O 4 High parity O 5 p-value
group N (354) | Mean+SD | N (281)| Mean+ SD
(years)
1317 34 0.50+ 1.05 0 - -
1827 210 0.54+1.13 26 0.46+ 0.86 0.72
28-37 69 1.09+ 1.94 108 145+ 2.65 0.33
38-47 24 1.71+2.68 77 1.75+ 2.37 0.96
4857 9 1.44+1.88 43 | 267+4.06 | 0.30
58-65 3 1.67+2.08 21 3.00+ 5.70 0.70
>66 5 | 2.80+2.77 6 3174293 | 084

Mean DMFT scores differed by parity level. Women with only one child had the
lowest mean score @f.33 while those with nine or ore children had the highest
score 0f2.92 There is an apparent trend of increase in mean DMFT score from parity
5 and above, although there was a reduction for the smaller sample of pdtity 8.
correlation between parity and mean DMFT scarestatisttally significantusing a
Spear man 6paraRetriotest{f g = 0 . BO0L), Pantyrs positivelycorrelated

with caries experience in tlitausavomen(Table 417).
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Table 4.17 Correlation analysis between parity and meaidDMFT score

Parity N Mean DMFT
score
0 47 0.97 ;] =0.81
1 89 0.33 p=0.01*
2 69 0.99
3 74 0.84
4 75 0.97
5 82 1.34
6 43 1.33
7 54 1.96
8 38 1.08
09 64 2.92

45.2 Association between soettemographic variables and mean DMBdores

Thepat ci pant 06s car i es ,socigeeonome status and keveliok d
education.Post hoc analysis with Gamemwell multiple comparisons of means
showed that the mean DMFScores differedignificantly by age cohorts (F=10.37
p=0.M), with the variationmost characteristic ahe extremes of the age grougs-

17 vs.>66years) However the mean DMFT scoseare not significantly assodied

with sociceconomic status oflevel of elucationu s i ng S ttastdpe®0s 6 s
respectivelylTable 4.18).

This reflects the homogenous character of the sample population; there was little
difference in the SES and educational attainment levels that could impact caries

experience.
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Table 4.18 Mean DMFT scores by age cohort, education level and SES

Covariates N Mean + SD Significance
Age group
1317 34 0.50+ 1.05 F=10.37
1827 236 0.53+1.10 p=0.00*
2837 177 1.31+2.37
3847 100 1.76+2.42
4857 53 2.42+ 3.77
5865 24 2.83+5.37
>66° 11 3.00+ 2.72
Level of
education
None 30 1.37+2.17 F=1.42
Koranic 358 1.36+ 2.54 p=0.21
Primary 139 1.27+2.77
Secondary 105 0.68+1.19
Tertiary 1 1.33+2.31
SES
Middle 412 1.28+2.41 t=0.75
Low 223 1.13+242 p=0.46

Post hoc analysis
ab- not significant
ac not significant
ad- not significant
cd- not significant
ce- not significant
cf - not significant
cg- not significant
de- not significant
df - not significant
dg - not significant
ef - not significan
eg- not significant
fg - not significant

4 5.3 Association between oral health practices and mean Dbtiéfes

Table 419 provides information on the associations between mean DMFT scores and
the covariates of oral hygiene status and oral health peact®al hygiene status as
significantly associated with h e  w ocarese&periencasing Post hoc analysis

with GamesHowell multiple comparisons of mean&omen with poor oral hygiene
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had the highest DMFT scores while those with good oral hygiesh¢hedowest. The
significant difference observed was among the three categories of oral hygiene status
(ab, bc and ac). Women who visited the dentist had significantly higher caries
experience thamhosewho did not seek dental treatmeémta s ed ormstt&t udent 6
analysis (2.18t3.42 vs. 1.15+2.29 respectively), suggesting that women with
symptomatic carious tde were more likely to seek dental carEhe remaining

covariates ffequengy of sugar consummin between meals, tooth cleanimgd

fluoride in toohpast¢ were not significantly assaied with caries experience

(p>0.05)(Table 419).

Table 4.19 Mean DMFT scores by oral hygiene practices/behaviours

Covariates N Mean + SD | Significance
Oral hygiene status

Good' 16 0.13+0.34 F=7.75
Fair’ 195 0.76+ 1.46 p=0.00*

Poof 424 1.48+2.75

Frequency of tooth cleaning

I dondt br 12 1.58+ 2.50 F=1.05
Once daily 77 1.51+2.59 p=0.37

Twice a day 213 1.01+1.65

>Twice a day 333 1.29+2.76

Fluorid e in toothpaste
Yes 393 1.09+ 2.07 t=-1.83
No 242 1.45+2.88 p=0.07
Visit to the dentist
Yes 49 2.18+3.42 t=2.09
No 586 1.15+2.29 p=0.00*
Frequency of sugar consumption
between meals

Always 61 1.70+ 3.32 F=1.78
Sometimes 303 127+ 2.47 p=0.17

Rarely 271 1.07+2.09

Post hoc analysis
ab, ac, besignificant
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4.5.4Association between BMI status and mean DIMEdres

Caries experience varigaioporionally to increasing BMI value®Jnderweight women
had the dwest levelof caries experiencewhile overweightbbesewomen had the

highest mean DMFT scorePost hoc analysis with Gamekkwell multiple

comparisons of means revealedstatistically significantdifference between the
extremes of BMktatug(ab) (F=2.95, p=0.049 (Table 4.20).

Table 4.20 Mean DMFT scores by BMI

BMI Categories N (635) Mean + SD | Significance

Underweight 75 0.75+1.97 F=2.95
NormaP 419 1.20+ 2.32 p=0.045
Overweightobesé 140 1.57+2.84

Post hoc analysis
ab,bci not significant

The meanDMFT scoresdiffered significantly betwee the low and high parity
women with normal BMI statusu s i n g S ttestd(e=0.00 Similarly, a
significant difference was observed between the parity groups for overweight/obes
women (p=0.00)Table 4.21). Based on these results, tB&I statusis generally
associated withcaries experiengcewith the exception of the smaller cohort of
underweight women where the association was only approaching significance at
p=0.06.

Table 4.21 Mean DMFT scores by BMI staus and parity groups

BMI Categories Low parity High parity p- value
N (354) | Mean+SD | N (281) | Mean+ SD
Underweight 51 0.43+1.04 24 1.33+ 3.09 0.08
Normal 241 0.84+1.67 179 1.69+ 291 0.00*
Overweightobese 62 0.87+1.45 78 2.13+ 3.50 0.00¢
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4.6 Multivariate analysis of predictors of caries experience

4.6.1Regression analysis between sed@mographic variables, reproductive

parameters, oral hygiene status and DM$€bres

A linear regression (stepwise) svgerformed to predicthe socicdemografic

factors(age, socieeconomic status andvel of educatio)y reproductive parameters

(age at first and last birth angarity), BMI status and oral hygiene stattisat

contibute to the caries experiencef the women. Model fitting was done and it
showed a perfect fit (p=0.000Wo me na@yjes and number of children were

significantly associated with caries experience (p<0.05 respectiyEple 4.2).

Age accounted for 8.5% ¢R0.085 p=0.0Q of caries experience while parity

contributed 0.8%¢R?=0.093 p=0.03.

Table 4.22 Linear regression of age and parity against DMFT score

Unstandardized 95% Confidence Interval
Coefficients for B
Lower
Predictors B Std. Error Sig. Bound Upper Bound
(Constant) -.66 .28 .02 -1.20 -.12
Age .06 .01 .00 .04 .07
(Constant) -.66 .28 .02 -1.20 -12
Age .05 .01 .00 .03 .06
Parity .09 .04 .03 .01 18
Non- significant variables
B t Sig. Partial Correlation
Levelof education| .025 .600 .549 .025
Age at first child | -.081 -1.982 .048 -.081
Age at last child 101 1.439 151 .059
Parity 111 2.251 .025 .092
Oral hygiene staty .067 1.629 104 .067
SES status .014 .365 716 .015
BMI status .038 .948 .343 .039
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4.6.2Regression analysis between oral hygiene practices and DMFT scores

Linear regression was performed to predict the oral hygiene practices/behaviours
(frequency of tooth cleaning, use of fluoridated toothpaste, frequency of consumption
of sugar betwen meals and dental visit) that contribute to caries experience in the
women. Model fitting was perfect (p=0.00). The use of fluoridated toothpaste,
frequency of consumption of sugar between meals and dental visit were significantly
associated with carie@<0.05 respectivelyjTable 4.23). Dental visit contributed

2.5% to the caries experience in the womet=(R25, p=0.03).

Table 4.23 Linear regression of oral hygiene practices/behaviours against DMFT
score

Unstandardized | Standardized 95.0% Confidence
Coefficients Coefficients Interval for B

Lower Upper

Predictors B Std. Error Beta Sig.| Bound Bound

(Constant) 3.21 .85 .00 1.55 4.88

Frequency of tooth 04 13 01| .76 _21 28

cleaning

Fluoride in toothpastj 44 .20 .09| .03 .04 .83

Frequency of sugar

consumptiorbetween  -.31 15 -.08| .04 -.61 -.02

meals

Dental visit -1.01 .36 -11| .01 -1.71 -.31

4.7 Relationship between parity and periodontal disease

The periodontal status of the women was assessed using the CommunitpriRat

Index (CPI). Ten index teeth and six sextants were assessed per participant. The CPI
scores range from code O through 4 as followsh&althy periodontal status; 1
bleeding on probing,-Zalculus detected on probing, (geriodontal pockets-8 mm

and 4 periodontal pockets6 mm.

Prevalence of bleeding, calculus and periodontal pockets are presented as the
percentage of participants affected. Prevalence of healthy seidagported as the
percentage of participants with six healthy sextaiitee severity of periodontal
condition is assessed by the mean number of sextants having code 0, 1 or higher; 2 or

higher; 3 or higher and 4.
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4.7.1 Association betweeage andoeriodontalcondition

The overall prevalence of periodontal disease in Hrégipants was extremely high
(97.5%). For most of the women (59.8%) their periodontal status was characterized
by presence of calculus (CPI 2) while 9.4% had periodontal pockets (codes 3 and 4).
Of the few participants with healthy periodontal status3®&lwere in the younger

age cohort of 127 years. Older women constitute the majority of those with CPI 3,
however, there were 4 (1.7%) women aged18ears with periodontal pockets of 4

5 mm (Table 4.24). Age has a major influence on the periodontallthedue to its
generally cumulative expression, thus it is not surprising that the periodontal scores of
the women varies with increasing age. This is evident by the fact that none of the
participants age@B8 years had healthy periodontiums (codgTble 4.24). The
observed pattern of periodontal disease in the sample population can probably be
explained by the age distribution and the poor level of oral health care practices.

Table 4.24 CPI scores by age group

Age group CPI score
(years) 0 1 2 3 4 Total
1317 6 (17.6)] 13 (38.2)| 15(44.1)| 0(0) 0 (0) 34 (100.0)

18-27 7 (3.0) | 99 (41.9)|126 (53.4) 4 (1.7) 0 (0) 236 (100.0)
28-37 3(1.7) | 50 (28.2)|119 (67.2) 5(2.8) 0 (0) 177 (100.0)
3847 0 (0) 11 (11.0)| 75 (75.0)| 14 (14.0) 0 (0) 100 (1000)
4857 0 (0) 5(9.4) | 34 (64.2)| 12 (22.6) 2(3.8) | 53(100.0)
58-65 0 (0) 1(4.2) | 8(33.3)| 15 (62.5) 0 (0) 24 (100.0)
> 66 0 (0) 0 (0) 3(27.3)| 6(54.5) 2(18.2)| 11 (100.0)
Total 16 (2.5) | 179 (28.2) 380 (59.8] 56 (8.8) 4 (0.6) | 635 (100.0)
*Reported as number amercentage

The overall severity of the periodontal conditions is indicated by the mean sextant
scores for codes 0 through 4 that deaeesnsistently withncreasingage {Table

4.25). Participants aged 1B7 years experienced better periodontal conditions, while
those aged>66 had the least healthy periodontiur(®.50+0.93 vs. 3.18+0.60
respectively. The presence of calculus was morgfrent in participants aged-39,

but less common in women aged- 1B years (1.280.80vs. 0.59+0.78respectively).
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The worst periodontal attachment losses (codes 3 and 4) were observed in the older

age cohorts. Women age®6 had the most periodontal attement loss of 4 mm

while those aged!857 years experienced more losses>6f mm than any other
cohort (0.9%0.30 and 0.380.19 respectively). Post hoc analysis with Gairewell

multiple comparisons of mearshows a statistically significant difference the

means of the sextant scores by age cohort (p<0.05 respectiveiyg 4.25).

Table 4.25 Mean number of sextants with CPI scores by age grolp

Age group Mean Mean Mean Mean Mean
(years)(N) CPI =0 CPI =1 CPI =2 CPI =3 CPI =4
13174 (34) | 4.50+0.93| 0.91+0.93 | 0.59+ 0.78| 0.00+0.00 | 0.00+ 0.00
18-27° (236) | 3.91+0.87 | 1.24+0.96 | 0.83+ 0.87| 0.02+0.13 | 0.00+ 0.00
2837 (177) | 3.71+0.81| 1.31+0.96| 0.94+ 0.78| 0.03+0.18 | 0.01+ 0.08
38-47° (100) | 3.53+0.80 | 1.05+ 1.00| 1.29+ 0.80| 0.15+0.36 | 0.01+0.10
4857 (53) | 3.40+0.79| 0.96+0.85| 1.23+0.82| 0.36+0.59 | 0.38+0.19
5865 (24) | 3.33+0.56| 0.75+0.79| 1.21+0.59| 0.75+ 0.44 | 0.00+0.00
>66° (11) | 3.18+0.60| 0.82+0.75| 0.91+0.54| 0.91+0.30 | 0.18+ 0.40
Total 3.75+0.87| 1.16+0.96 | 0.96+0.83| 0.11+0.33 | 0.01+0.10
F 10.87 2.99 6.22 53.97 7.51
p-value 0.00* 0.00* 0.00* 0.00* 0.00*

*The mean number ofextantsis calculated as the mean number of segments with a particular CPI
score

Post hoc analysis shows p<0.05 for the followings

CPI1 01 ab, ac, ad, ae, af, ag, bd, be, bf, bg

CPI 1-cf

CPI 2i ad, ae, af, bd, be, cd

CPI 31 ad, ae, af, ag, bd, be, bf, bg, cd, ce, cf, cg, df, dg, ef, eg

4.7.2Association betwegparity andperodontal condition

Generally, the periodontal conditions of the participants varied with increasing parity.
Both high and low parity womeexperienced bleeding on probing (code 1). However,
low parity women experienced healthier periodontium (codes ) hingh parity
women who had more calculus (codes 2). About 12.8% and 48tQ%lliparous
women experienced healthy periodontium and bleeding on probing respectively while
31.9% and 6.4% of them had calculus and periodontal pocketam respectively.
However, among women with five children, 1.2% and 24.4% experienced codes 0
and 1 respectively while 62.2% and 12.2% had codes 2 and 3 respectively. The
majority (87.5%) of women with low parityd) had healthy periodontal statuses. Of

these six were nullipaus and five had only one child. However, a woman with seven
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children also had a code 0 score. The majority of women with nine or more children
(75.0%) had calculus, and 20.9% of participants with six children had periodontal
attachment loss of-8 mm (cale 3) (Table 4.26). Only a few women (0.6%)
experienced periodontal pockets ¥ mm (code 4). The data suggest that parity
influences periodontal status in the women, yet there affewaders that contribute

to the observed variation. Therefore, furthealysis of the data was carried out.

Table 4.26 CPI scores by parity

CPI Score
Parity 0 1 2 3 4 Total
0 6(12.8)| 23(48.9) | 15(31.9) 3(6.4) 0(0) 47 (100.0)

1 5(5.6) | 41(46.1) | 42(47.2) | 1(1.1) | 0(0) | 89(100.0)
2 0 (0) 19(27.5) | 48(69.6) | 2(2.9) | 0(0) | 69(100.0)
3 1(1.4) | 19(25.7) | 49(66.2) | 3(4.1) | 2(2.7) | 74(100.0)
4 2(2.7) | 23(30.7) | 44(58.7) | 6(8.0) | 0(0) | 75(100.0)
5 1(1.2) | 20(24.4) | 51(62.2) | 10(12.2)] 0(0) | 82(100.0)
6 0(0) 9(20.9) | 24(55.8) | 9(20.9)| 1(2.3) | 43(100.0)
7 1(1.9) | 11(20.4) | 34(63.0) | 7(13.0)| 1(1.9) | 54(100.0)
8 0 (0) 7(18.4) | 25(65.8) | 6(15.8)] 0(0) | 38(100.0)
>9 0(0) 7(10.9) | 48(75.0) | 9(14.1)| 0(0) | 64(100.0)

Total 16(2.5) | 179(28.2) | 380(59.8) | 56(8.8) | 4(0.6) |635(100.0)
* presented as nhumber and percentage

Two trends are observed for the relationship between parity and the severity of
periodontal conditions in the participants. The severity of periodontal disease was
typically less in women of low parity, while the reverse was the case for high parity
women. Nulliparous women had the highest mean sextant sdo2é&+@{.99
signifying healthy periodontium followed by women with only one chid3+0.92);

those with nine omore children had the lowest score (3:82Z1) among the code 0
group. Women with nine or more children experienced more calculus+QL82)

than other women. Interestingly, the score of periodontal pocket® ohrh (code 3)

was greatest in women wisix children 0.26+0.44), followed by those with eight
children 0.21+0.41) (Table 4.27). No obvious trend is observed between parity and

severity of pockets6 mm (code 4).

Severity of the periodontal conditiomgs found tadiffer significantly by paity for
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codes 0,2 and 3 (p<0.05using Post hoc analysis with Gantéswell multiple

comparisons of mean$gble 4.27).

Table 4.27 Mean number of sextants with CPI scores by parity

Parity (N) Mean Mean Mean Mean Mean
CPI =0 CPI=1 CPI =2 CPI =3 CPI =4
07 (47) 4.21+0.99 | 1.26+0.92 | 0.45+ 0.65| 0.09+ 0.28 | 0.00+ 0.00
1° (89) 4.03+0.92 | 1.18+1.03| 0.80+0.91| 0.01+0.11 | 0.00+0.00
2°(69) 3.65+0.76 | 1.26+0.89 | 1.03+0.87| 0.03+0.17 | 0.00+ 0.00
34(74) 3.72+0.91 | 112+1.03 | 1.08+0.89| 0.05+0.23 | 0.03+0.16
4° (75) 3.72+0.91 | 1.26+1.00 | 0.92+0.87| 0.11+0.31 | 0.00+ 0.00
5 (82) 3.57+0.80 | 1.13+0.87 ] 1.13+0.75| 0.17+0.41 | 0.02+0.16
6Y (43) 3.67+0.68 | 1.12+0.93 ] 0.91+0.69| 0.26+0.44 | 0.02+0.15
7" (54) 3.69+0.93 | 1.20+1.03 | 0.94+0.71| 0.15+0.41 | 0.02+0.14
8 (38) 3.76+0.54 | 1.00+0.81 | 1.05+0.77| 0.21+0.41 | 0.00+ 0.00
>9 (64) 3.52+0.71 | 1.01+0.97 | 1.27+0.82| 0.19+0.43 | 0.00+ 0.00
Total 3.75+0.87 | 1.16+0.96 | 0.96+0.83| 0.11+0.33 | 0.01+0.10
F 2.49 1.08 2.79 3.37 0.58
p-value 0.00* 0.37 0.00* 0.00* 0.90

*Post hoc analysis could not be performed because at least one group had fewer than two cases

The mean CPI scores of the women varied with increasing parity, as s€ahlen

4.28. The lowest mean score (1.32) was observed in nulliparous women and the

highest (2.05) was noted for participants with six child@orrelation ankysis with a

Spear man 6lsetwdth marityt aadsnieddP| score was statistically significant
( #0.89,p=0.00) This indicates that parity had a positive relationship to mean CPI

score(Table 4.28).
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Table 4.28 Correlation analysis between parity andmeanCPI scores

Parity N Mean CPI
score**

0 47 1.32 ;] =8&P.
1 89 1.44 p=0.00*
2 69 1.75
3 74 1.81
4 75 1.72
5 82 1.85
6 43 2.05
7 54 1.93
8 38 1.97

>9 64 2.03

** The value used in the correlation analysis.

4.8 Association betweenaxio-demographic variables andperiodontal conditions
Individuals of lower SES typically experience poorer oral health than individuals of
middle and high SES. However, the reverse was the case in this sample population as
more middle SESwomen had worse periodontal scores. As presented above, the
middle SESgroup was weighted toward older women, so it was expected that they
would have higher CPI scores (over 70% were code 2 and above). The periodontal
scores of the two SES groups were found to differ significantly using theqDhre
test(Likelihood ratioc?=9.77, p=0.045) Table 4.29).

Table 4.29 CPI score by socieeconomic status

CPI Score
SES 0 1 2 3 4 Total
Middle | 6(1.5) | 106(25.7)| 260(63.1)| 37(9.0) | 3(0.7) | 412(100.0)
Low |10(4.5)| 73(32.7) | 120(53.8) 19(8.5)| 1(04) | 223(100.0)
Total | 16(2.5) | 179(28.2) | 380(59.8) 56(8.8) | 4 (0.6) | 635(100.0)

Table 4.3 provides information on the level of educational attainment and CPI
scores. An obvious pattern can be observed in the periodontal health relative to
educationaktatus. More than half aghe wanen with no form of education, Kanic
educaibn, or primary schooling had CPI scores of 2 and higher. Although the number

of women with tertiary education was very small, all had a CPI score of 1. Similarly,
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about half 47.6%) of the participants with secondary education experienced bleeding
on slight probingcode 1)(Table 4.30). The results suggest that

education influenced her periodontal health.

Table 4.30 CPI score by educéional status

CPI Score
Educational
Status 0 1 2 3 4 Total
None 1(3.3) | 7(23.3) | 16(53.3)| 6(20.0) 0(0) | 30(100.0)

Koranic school | 5(1.4) | 64(17.9) |243(67.9)] 42(11.7)| 4(1.1)|358(100.0)
Primary school | 4(2.9) | 55(39.6)| 75(54.0)| 5(3.6) 0(0) |139(100.0)
Secondary scho¢ 6(5.7) | 50(47.6) | 46(43.8)| 3(2.9) 0(0) |105(100.0)
Tertiary 0(0) 3(100.0), 0(0) 0(0) 0(0) 3(100.0)
Total 16(2.5) |179(28.2)[380(59.8)] 56(8.8) | 4(0.6) |635(100.0)

4.9 Association between ollahealth practices and CPI scores

Periodontal health status of the participants variethbjrequency of tooth cleaning.

This was more pronounced between those women who reported that they do not clean
their teeth at all and those who cleaore than tuwce daily. The majority of women

(11 out of 12)who do not clean their teeth at all (over 90%) had CPI scores of 2 and
higher.This was followed by thsewho clean more than twice daif217 out of 333,
65.2%)for code 2(Table 4.31). Not cleaning the téle results in plaque accumulation
thatis associated with periodontitis. It is likely that the majority of the participants
who claimed that theglean their teeth more than twice daily have not been daoing s

effectively to remove plaque.
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Table 4.31 CPI scores by frequency of tooth cleaning

CPI score

Frequency of

tooth cleaning 0 1 2 3 4 Total

| don't clean 0(0) 1(8.3) 8(66.7) | 2(16.7)] 1(8.3) | 12(100.0)
Once daily 2(2.6) | 24(31.2) | 41(53.2) | 9(11.7)] 1(1.3) | 77(100.0)
Twice daily 7(3.3) | 80(37.6) | 114(53.5)| 12(5.6) | 0(0) ]213(100.0)
> Twice daily 7(2.1) | 74(22.2) | 217(65.2) | 33(9.9) | 2(0.6) | 333(100.0)
Total 16(2.5) | 179(28.2)| 380(59.8) | 56(8.8) | 4(0.6) |635(100.0)

4.10 Association betwae BMI status and CPI scores

There is no obvious pattern between the BMI status and the CPI score of the
participants. The majority of the women displayed calculus (code 2). However, there
were nore oveweight/obese participants (12.9%) wyghriodontal asichmentioss of

4-5 mm (code 3) than those who were underweight and nof@@¥ and 7.6%
respectivelylTable 4.32).

Table 4.32 CPI scores by BMI status

CPI Score
Nutritional status 0 1 2 3 4 Total
Underweight 3(4.0| 23(30.79| 43(57.3| 6(8.0 |0(0) | 75(100.0)
Normal 13 (3.7 [119(28.3 253 (60.2| 32(7.6) | 3(0.7)|420(100.0)
Overweight/obese 0 (0) 37 (26.4| 84 (60.0| 18(12.9)| 1(0.7)|140(100.0)
Total 16(2.5) [179(28.2)|380(59.8)| 56(8.8) | 4(0.6) | 635(100.0)

4.11 Regressionanalysis between oral hygiene practices, soetlemographic
factors, BMI status, parity and CPI scores

A linear regression (stepwise) was conducted to predict the-deniographic factors
(age, educational status,cemeconomg status), oral hygiene practices, Bsthatus,
and parity that contributé¢o periodontal experience in the participants. Modéh@t
was done and it showedparfectfit (p=0.00). Age, educational status and frequency
of tooth cleaning were significagtlassociated with periodontal experience in the
women (p<0.05 respectively)éble 4.33). Age accounted for 23.6% {R0.236,

p=0.00) of periodontal experience observed in the participants while educational
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status and frequenaf tooth cleaning contributeti6% (R=0.252, p=0.00) and 1.2%
(R?=0.264, p=0.00) respectiveliNotably, parity did not contribute to the prediction

of CPI score.

Table 4.33 Linear regression of sociedemographic factors, BMI status, parity
and oral hygienepractices against CPI scores

Standardize
Unstandardized d 95.0% Confidence
Coefficients Coefficients Interval for B
Std. Lower Upper

Predictors B Error Beta Sig. | Bound Bound
(Constant) 951 .063 .000 .827 1.074
Age .025 .002 485 .000 .022 .029
(Corstant) 1.306 114 .000| 1.081 1.531
Age .023 .002 434 .000 .019 .027
Level of education -.107 .029 -.137 .000| -.163 -.050
(Constant) 1.058 .138 .000 787 1.329
Age .023 .002 449 .000 .020 .027
Level of education] -.107 .029 -.137 .000| -.163 -.051
Frequency of tootl - o5 | 39 109 | .002| .036 153
cleaning

Non- significant variables

B T Sig | Partial Correlation
Parity .000 -.008 .994 .000
BMI status -.008 -.229 .819 -.009

4.12 Relationship between parity and tooth loss

4.12.1 Sociedemographiccharacteristics of sub study participants

Old age is strongly associated with higher prevalence of tooth loss in all population
due to the accumulated wear and damage to the dentition. Thus womer6éged
were excluded from the analysis because their snmiuwas likely to affect the
outcome of the results and obscure the effect of parity on tooth loss. Tivesdy
older women were removed from the analysis, resulting in a subsample of 612
participants.Their ages ranged from 13 to 65 years with a meae af 31.06-11.42

years.

84



The sociedemographic characteristics sociceconomic status, reproductive
parameters, BMI status and oral hygiene practices of the sub sample did not differ
from those of the total sample populatidihe majority (66.%0) of the paticipants

were between 18 to 37 years while the youngest and oldest age cohorts constituted
5.6% and 3.1% respectivelenerally, the level of education was low with 4.7%
being illiterate.About 22% attended primary school while only 0.6% had tertiary
education. The majority (55.2%) of the participants hib@d Koranic form of
education Approximately 686 of the women were of middle soegzonomic status

and the remaining (35%) &dw socicecononic status. There were no women of high
socioeconomic statugTable 4.39.

The socieeconomic status of theub studyparticipants varied by agevith the

majority (55.9%) of the women aged-13 years of low socieconomic status
(Table 4.35.

Table 4.34 Sociodemographic distribution of sub study participants

Age (years) N (%)
1317 34 (5.6%)
18-27 234 (38.2%)
28-37 173 (28.3%)
3847 99 (16.2%)
4857 52 (8.5%)
58-65 20 (3.1%)
Total 612(100.0%)
Level of education

None 29(4.7%)
Koranic 338 (55.2%)
Primary school (partialracompleted) 137 (22.4%)
Secondary school (partial or completed 105 (17.2%)
Tertiary (partial or completed) 3 (0.6%)
Socioeconomic status

High (Class 1) 0 (0.0%)
Middle (Class I) 396 (64.7%)
Low (Class Il) 216 (35.3%)
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Table 4.35 Sociceconomic statusof sub study participantsby age

Age group Sociceconomic status

(years) Middle Low Total

13-17 15 (44.1%) 19(55.9%) | 34(100.0%)
18-27 136(58.1%) 98(41.9%) | 234(100.0%)
2837 118(68.2%) 55(31.8%) | 173(100.0%)
38-47 75(75.8%) 24(24.2%) | 99(100.0%)
4857 39 (75.0%) 13(25.0%) | 52(100.0%)
58-65 13(65.0%) 7(35.0%) | 20(100.0%)
Total 396(64.7%) | 216(35.3%) | 612(100.0%)

4.12.2 Reproductive parameters of sub study participants

Parity varied propoibnally with increasing age among the women. The majority
(86.7%) of the nulliparous women were aged2¥3while the remaining childless
women belonged to the age cohorts328(8.9%) and 485 (4.4%) respectively. The
highest parity in the sample was iwhich was noted in a woman aged@&& There

was anincreasing proportion of women with five or more children between 28 and 65
years. However, there was a reduction in the proportion of wom&b 3gars with

less than five children or greater than teitdcan (Table 4.36).

Generally, there were more women in the low parity gredl) thanthe high parity
cohort £5) (55.9%vs. 44.1% respectively)The overall mearparity was 4.333.04
children per woman with a range ofl@. The mean parity was lowe€2.68+0.91) in
women aged 137 and highest in those age865 (7.60+3.89)(Table 4.37).

The reproductive ptiern of the women was characterized by early age at first birth.
The majority (72.20) of the women had thefirst child before the age of 19 ysar

Fifty percent of women aged 4¥ had given birth before the age of 18 years with
two of the participants having had 3 and 4 children respectively. The age at last birth
provides little information because many of the participants are still havingeshild
(Table 4.38.
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Other reproductive parameters assessed indluderbirth intervals and duration of
breastfeeding. The mean interbirth interval was 248132 months with a range of 1
to 9 years while the mean duration of breastfeeding was 42.7B nonths(Table
4.37).
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Table 4.36 Parity by age cohortof sub study participants

Age Parity Mean + SD | Total
(years) 0 1 2 3 4 5 6 7 8 9 10 11 | 12| 13| 14| 15| 17

1317 | 17 14 1 1 1 0 0 0 0] 0 0 0 O] 0] 0O 0 0.68+ 0.91 34
1827 | 22 | 65 | 45 | 47| 29 | 20 3 3 0] O 0 0 O] 0|00 0 2.35+1.59 | 234
28-37 4 9 12 | 12| 28 | 34 | 19 | 21 | 18| 9 5 1 1, 0]07]O0 0 5.26+2.45 | 173
3847 0 0 6 5 12 11 10 19 |11 ] 16| 4 1 21101 0 6.65+ 2.59 99
4857 1 1 1 4 3 9 5 7 5| 7 4 1 2121010 0 6.83+2.96 52
5865 1 0 0 0 1 5 3 2 1] 1 2 1 1, 0] 1]0 1 7.60+ 3.89 20
Total 45 | 89 | 65 |69 ] 74 | 79 | 40 | 52 | 35| 33| 15 4 6 | 3|11 1 4.33+3.04 | 612
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Table 4.37 Descriptive statistics: reproductive parameters

Reproductive parameters N Mean + SD Range
Paity 612 4.33+3.04 0-17

Age at first birth (years) 576 | 17.59+ 3.45 11-40
Age at last birth (years) 575 | 27.73+7.88 13-50
Birth intervals (months) 478 | 24.11+ 8.52 12-108
Duration of breastfeeding (months) 548 | 19.78+ 2.77 12-60

Table 4.38 Reproductive parameters ofsub studyparticipants

Reproductive parameters N (%)
Age at first birth (years)

<18 416 (72.2%)
19-24 132(22.9%)
2529 15(2.6%)

> 30 13 (2.20)
Age at last birth (years)

<24 227(39.4%)
2529 117(20.3%)
30-34 97 (16.8%)
>35 135(23.%%)
Parity group

Low parity (< 4 children) 342 (55.9%)
High parity & 5 children) 270 (44.1%)

4.12.3 BMI status of sub study

The majority (66.80) of the participants were of normal BMI status while 21.4%
were overweight/obese. The BMI status of the women varied proportionally with
increasing agewith 20.6% underweight women aged -13 years while 38.5%

overweight/obese women were aged>¥8years(Table 4.39).
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Table 4.39 BMI

status by age

Age group BMI Categories Total
(years) Underweight Normal Overweight/
N(%) N(%) Obese
N(%)

1317 7(20.6% 25(73.5% 2(5.9% 34(100.0%
18-27 36(15.4% 169(72.2% 29(12.4% 234(100.0%
28-37 10(5.8% 115(66.5% 48(27.7% 173(100.00)
3847 14(14.1% 60(60.6% 25(25.3% 99(100.0%
4857 3(5.8%9 29(55.8% 20(38.5% 52(100.0%
5865 2(10.0% 11(55.0% 7(35.0%) 20(100.0%
Total 72(11.8% 409(66.8%9 131(21.4% 612(100.00)

4.12.4 Oral health practices of substudy participants

The oral hygiene status of the participants was largely poor. Four hundred and three

(65.8%) had poor, 31.5%adfair and only 2.6%hadgoodoral hygiene There was
variation in the oral hygiene practices of the women. Approximatedy 68 the
women responded that thejyean tleir teeth more than twice a dayhile 1.6%

reported that they did naiean their teethThe tools for cleaning the teeth differed
greatly among the participants. The majority (65.5%) used toothbrush with

fluoridated toothpaste (61.9%). About 8% used chewing siickand andwater
(12.7%) Othercleaningtools included charcoal and soap (8.1%gble 4.40).
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Table 4.40 Tooth cleaning tools and pattern of sub study participants

Variables

Number (N=612

Oral hygiene status

Good 16 (2.6%)
Fair 193(31.5%
Poor 403(65.8%)

Tooth cleaningtools

Toothbrushand toothpaste

401(65.5%)

Chewing stick 48 (7.8%
Hand and water 78(12.7%
Hand and salt 26 (4.2%
Cotton wool and salt 1 (0.20)
Others 53 (8.7%
Frequency of tooth cleaning

I dondét brush| 10(1.6%
Once daily 73(11.9%
Twice a day 208 (34.0%
>Twice a day 321 (52.5%

Fluoride in toothpaste

Yes 379(61.9%)
No 233(38.1%)
Dental visit

Yes 45 (7.4%
No 567(92.6%99

*Some participants did not respond to the questions

4.13 Relationshipbetween reproductve parameters and meartooth loss

Tooth lossexperiencein the participants was lowwvith an overall prevalence of
14.1% Tooth lbss (presence/absence) in the women differs by parity with more tooth
loss experienced by higher parity women. Women with only one child experienced
the lowest tooth loss, while those wih children had the highest prevalence of tooth
loss (1.1% vs. 34% respectively). There was no discernable pattern between tooth
loss and parity among- children. However, at parity 5 and above, tooth loss shows
a trend of increase with increasing parifyalle 441). These results suggest that
tooth loss is likely ifluenced by parity. Therefore further analysis was conducted to

assess the effect of parity and other confounding variables on tooth loss.
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Table 4.41 Frequency of tooth loss by parity and parity groups

Parity N Tooth loss absent | Tooth loss present
N (%) N (%)
0 45 42(93.3%) 3 (6.70)
1 89 88 (98.9%) 1(1.1%)
2 65 59 (90.8%) 6 (9.2%)
3 69 64 (92.8%0) 5 (7.2%)
4 74 66 (89.20) 8 (10.8%)
5 79 65 (82.3%0) 14 (17.0%)
6 40 31(77.%%) 9 (22.3%)
7 52 42 (80.8%) 10(19.20)
8 35 27 (77.1%) 8 (22.9%)
>9 64 42 (65.6%0) 22 (34.%%)
Parity group
Low <4 342 319(93.3%) 23(6.7%0)
High >5 270 207 (76.7%) 63 (23.3)
Total 612 526(85.9%0) 86 (14.1%)

There was wide variation in the numbérn@eth lost per individual. The overall mean

tooth loss among the women was generally low €2545) with a range of-21 teeth

involved.

Table 442 provides information omhe association betweeaproductive parameters

(parity goup, ageat first bith, duration of reproduction and interbirth interval) and

mean tooth lossThe parity group and duration of reproductiere significantly

associated with themean number of teeth 10§i<0.05 respectively). Between the two

parity groups, high parity womeexperienced significantly greater tooth loss than low

parity

wo men. The

di fference

was-tesst ati st

analysis (p=0.00). The mean tooth loss varied proportionally with increasing duration

of reproduction. Women with a chation of >18 reproductive years experienced

greater tooth loss, while those with a reproductive spasbofears had the lowest
(1.36+3.80vs. 0.040.41respectively). Post hoc testing with Gartéswvell multiple

comparisons of means showed a statisticallynificant difference between the

extremes of reproductive duration.
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Although women with delayed age at first birth experienced more tooth loss than
those with earlier age at first birth, the difference was not statistically significant (post
p=0.63).
Interestingly, women with the shortest interbirth intervd years) had greater mean
tooth loss 0.58+2.34) than those with longer interval8.86+1.05and0.40t1.12), yet

the difference wasat statistically significant (p=0.61)T@ble 442). These results

hoc analgis with Gamegdowell multiple comparisons of means,

show that relationships exist between the different reproductive parameters and tooth

loss. The associations are stronger for parity and duration of reproduction.

Table 4.42 Mean tooth loss by reproductive parameters

Covariates N Number of tegh lost | Significance
Mean + SD
Parity group
Low parity<4 342 0.09+ 0.38 t =5.93
High parity>5 270 1.10+3.12 p= 0.00*
Age at first birth
(years)
<18 416 0.53+2.16 F=0.64
19-24 132 0.62+2.44 p=0.63
2529 15 1.00+2.10
>30 13 0.69+1.70
Duration of
reproduction (years)
<52 213 0.0#0.41 F=9.65
6-11° 157 0.39+ 1.85 p=0.00*
12-17° 143 0.82+2.24
> 18 99 1.36+ 3.80
Interbirth interv al
(years)
<3 491 0.58+2.34 F=0.50
35 106 0.36+ 1.05 p=0.61
>6 15 0.40+1.12
Overall mean 612 0.54 +2.15

Post hoc analysis
Significanti ac, ad
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There was an obvious tremd the meantooth loss by parity groupshen age is also
consicered This trend was more distinct in high parity women as evident by the
increase in tooth loss with increasing age. However, the trend was less consistent in
the low parity cohort, and may be due to smaller age cohodmen of high parity
experienced iggater tooth losm all age cohorts than those lofw parity. As expected,

a huge differene was observed in the oldesie group(58-65 years), where high

parity women experienced greatoth loss tharboth their younger parity group
members and thelow parity age matesThe difference in the mean tooth loss was
found to be not stati st-testandlysiyandthigapplidsi c ant
to the other age groups (p>0.09)e nonsignificart difference observed can be
attributed to the vde standard deviatisrfTable 443).

Table 4.43 Mean tooth loss by parity group

Age Low parity <4 High parity >5 p-value
group N (342)| Mean+SD | N (270) | Mean + SD

(yrs)

1317 34 0.03+0.17 0 -

18-27 208 0.06+ 0.27 26 0.08+ 0.27 0.72
28-37 65 0.14+0.39 108 0.20+0.73 0.54
3847 23 0.09+0.42 76 1.34+3.18 0.06
4857 10 0.60+ 1.35 42 1.69+ 3.84 0.19
58-65 2 0.50+0.71 18 5.61+6.39 0.28

The lowest mean tooth loss was observed imam with only one child while the

highest was noted in those wit¥ (0.01 vs. 1.84 (Table 444). There was no
discernable pattern between mean tooth loss and parity among the low pdYity (

levels. At parity 5 and above, tooth loss was proportionalntweasing parity

(although a reduction was noted at parity 7). Women fithchildren experienced 3

times more tooth loss than those with four childréb§ vs. 0.18. Correlation

analysis (Spearman RRhoshowed tha mean tooth loss varied significantlyith
increasing parity in Habledgsa). women ()} =0.95,
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Table 4.44 Correlation analysis between parity and mean tooth loss

Parity N Mean tooth loss™* Significance
0 45 0.09 } =0. 9
1 89 0.01 p=0.00*
2 65 0.12
3 69 0.09
4 74 0.18
5 79 0.56
6 40 1.18
7 52 0.81
8 35 1.34
>9 64 1.84

** The value used in the correlation analysis.

4.14 Association between socidemographic characteristics and mean tooth loss
Table 4.45 provides information on thassociation betweethe socicdemographic
variables (age,SES and level of education) and mean tooth.ldsge was
significantly associated with meatooth lossusing post hoc analysis with Games
Howell multiple comparisons of meang/lomen aged 137 years experienced less
tooth loss comared to women in other age colsnvhile those aged 585 had
greatertooth loss than other womenhe significant difference observed was among
ae, bd, be, bf, ce, cf, df, @=30.83, p=0.00)

Similar trends of tooth loss were observed in relation to the level of education and
SES. Women with no form of education lost more teeth than those with other forms

of education 1.214+3.79. The only woman with post secondary school education did

not experiace tooth loss. Participants from middle SES had greater tooth loss than
those from low SES. However, thewas no statistically significant association
betweenlevel of education, SES and tooth loss using post hoc analysis with Games
Howell multiple compai sons of me a ntest aaalysis r&pectidelynt 0 s
(Table 445).
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Table 4.45 Mean tooth loss by age cohort, education level and SES

Covariates N Number of tedh lost | Significance
Mean + SD
Age group (years)
1317 34 0.03+0.17 F=30.83
18-27° 234 0.06+ 0.27 p=0.00*
28-37° 173 0.18+0.63
3847 99 1.05+2.84
4857 52 1.48+ 3.52
58-65 20 5.10t 6.26
Level of education
None 29 1.21+3.79 F=1.28
Koranic 338 0.66+ 2.25 p=027
Primary 137 0.23+0.96
Secondary 105 0.37+2.31
Tertiary 1 0.00+ 0.00
SES
Middle 396 0.56+2.12 t=0.33
Low 216 0.50+ 2.21 p=0.74

Post hoc analysis
Age groups ab, acpc, ad, cd, de- not significant

4.15 Association betwen oral health practices, oral hygiene status and mean
tooth loss

Mean tooth loss experience in the participants was significantly associated with dental
visitati on -estanalgispgSa.0f.dvmen & hdd visited the dentist
experienced gager tooth loss than those who had nb#4+3.47 vs. 0.47+1.99
respectively), reflecting that dental visits are most likely associated with having

symptomatic teetthat required extractiofTable 4.46).

The mean tooth loss varied proportionally withldrnggiene status and the difference
was statistically significant between the three categories of oral hygiene status using
post hoc analysis with Gaméwell multiple comparisons of means (p<0.05)
(Table 4.%).

96



Interestingly, there was an increase ieam tooth loss with increasdérequency of

tooth cleaning. Those who reported not cleaning at all had a mean tooth loss of
0.40+1.26while those who claimed to clean twice daily experier@&d+2.88tooth

loss. However, those who cleaned more than twia#y chad a lower mean of
0.42+1.7Q0 There was no statistically significant difference in the mean tooth loss by
frequency of tooth cleaning using post hoc analysis with Gatogsell multiple
comparisons of means (p>0.05). The reason for these contradiesarlgs is not
immediately apparent, but age and pardjated differences may be contributing
factors(Table 4.46).

The use of fluoridated toothpaste was not significantly associated with tooth loss
usi ng S+estdnalysis (ps0.03although prticipants who reported the use of
fluoride containing toothpaste experienced less tooth loss than those winot did
(0.41+1.92vs.0.74+2.47 respectivelyTable 4.4).
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Table 4.46 Mean tooth loss by oral hygiee status and oral halth practices

Variables N Number of tegh lost | Significance
Mean + SD

Oral hygiene status

Good! 16 0.00+ 0.00 ab = 0.04*

Fair® 193 0.27+1.55 ac =0.00*

Poof 403 0.68+2.41 bc =0.03*

Frequency of tooth

cleaning

| dondot bru 10 0.40 + 1.26 F=0.81

Once daily 73 0.59+1.43 p=0.49

Twice a day 208 0.71+2.88

>Twice a day 321 0.42+1.70

Fluoride in toothpaste

Yes 379 0.41+1.92 t=0.96

No 233 0.74+ 2.47 p=0.08

Dental visit

Yes 45 1.44+3.47 t=0.00

No 567 0.47 +1.99 p=0.00*

*GamesHowell multiple comparisons of means/plue

4.16 Association between BMI status and mean tooth loss

Mean tooth loss was proportional to increasing BMI scores. Underweight women
experienced less tooth loss than normal andvesight/obese women. However, the
difference was not statistically significant across the BMI statuses using post hoc

analysis with Gameblowell multiple comparisons of means (F=2.08 p=0(T&ble

4.47).

Table 4.47 Mean tooth lossby BMI

BMI Categories N (612) Mean + SD Significance
Underweight 72 0.28+ 0.99 F=2.03
NormaP 409 0.48+2.10 p=0.13
Overweightobesé 131 0.85+ 2.68

Post hoc analysis
ab, ac, bé not significant
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Mean tooth loss in parity groups varied prammally with increasing BMI status.
High parity women had greater tooth loss in all the BMI categories compared to low
parity women. Interestingly, low parity underweight women did not experience any
tooth loss while high parity underweight women had eanissing teethO(83+1.64).

St ud e-tedt anslysis revealed statistically significant differences between both
parity groups in normal and overweight/obese women (p=0.00 and p=0.01
respectively) Table 4.48). Based on these results, the general agsmtibetween
tooth loss and BMI status seems be wdak, it is strong when parity groups are

compared.

Table 4.48 Mean tooth loss by BMI status and parity group

BMI Categories Low parity <4 High parity >5 p value
N (342) | Mean+ SD | N (270) | Mean + SD
Underweight 49 0 23 0.83+ 1.64
Normal 237 0.10+ 0.42 172 1.02+3.14| 0.00*
Overweightobese 56 0.13+0.38 75 1.39+3.44| 0.01*

4.17 Association between CPI scores and mean tooth loss

Mean tooth loss varied propamally with increasing CPI scores from codes O
through 3. Women with CPI scores of 0 did not experience any tooth loss while those
with CPI 3 had the highest mean tooth loss of 24029. There was no tooth loss
observed in women with CPI 4. This may hedo the smaller sample size. Post hoc
analysis with GamebBlowell multiple comparisons of means shows statistically
significant difference in the mean tooth loss in relation to CPI score (ac, ad, cd, de)
(F=6.85 p=0.00)Table 4.M8).

Table 4.49 Mean tooth loss by CPI scores

CPI scores N Mean + SD Significance
0? 16 0.00 +0.00 F=6.85
1° 177 0.28+ 1.59 p=0.00*
2° 371 0.51+1.97
3 46 2.04+4.29
4° 2 0.00 +0.00

Post hoc analysis
Not significant- ab, ae, bc, bd, beec
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4.18 Association between DMFT scores and mean tooth loss

There was no discernable pattern in the mean tooth loss of the women based on their
DMFT scores. Women with a DMFT scor&3 had the greatest mean tooth loss (2.67
+2.52) while those with scoré®tween 7 and 12 did not experience any loss of teeth.
Analysis of multiple variance of means revealed that the differences in the mean tooth
loss were statistically significant (F=18.54, p=0.00Ygble 450). These results
indicate that the mean CPI and/BT scores were associated with mean tooth loss in

the participants.

Table 450 Mean tooth loss by DMFT scores

DMFT scores N Mean + SD Significance

0 366 0.24 +1.36 F=18.54
1 83 1.19+ 3.07 p=0.00*
2 68 0.51+2.49
3 26 1.38+ 3.25
4 33 1.30 +3.44
5 17 1.24 +3.25
6 7 0.14 +0.38
7 2 0.00 +0.00
8 4 0.00 +0.00
11 1 0.00 +0.00
12 1 0.00 +0.00

>13 4 2.67 +2.52

Post hoc analysis could not Iperformed because at least one group had fewer than two cases
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4.19 Regression analysis between soettemographic variables, reproductive

parameters, oral hygiene status and tooth loss

A linear regressn (stepwise) was performed foredict the sociedemogaphic

factors (age, SE3evel of educatioy reproductive parametefage at firstparity and

duration of reproductiordnd oral hygiene statubat contribute to tooth los$/1odel

fitting was done and it shwe d a

perfect

f iage duratlon™f 00 ) .

reproduction and parity were significantly associated with tooth [Es®.05
respectivelylTable 451). Age accounted for 13.6% {R0.136, p=0.00) of tooth loss

in the population while duration of reproduction and parity contributed 1.2%
(R?=0.148 p=0.0) and 1.0% (R=0.158, p=0.01) respectively.

Table 451 Linear regression of sociedemographic variables, reproductive
parameters and oral hygiene status against tooth loss

Unstandardized

95.0% Confidence

Coefficients Interval for B
Std. Lower Upper
Predictors B Error Sig. Bound Bound
(Constant) -1.65 24 .00 -2.10 -1.17
Age .07 .01 .00 .06 .08
(Constant) -1.97 .26 .00 -2.49 -1.46
Age .10 .01 .00 .07 A2
Duration of reproduction -.05 .02 .01 -.09 -.02
(Constant) -2.06 .26 .00 -2.58 -1.55
Age .09 .01 .00 .07 A2
Duration of reproduction -.09 .02 .00 -.13 -.04
Parity A2 .04 .01 .03 .20
Non-significant variables

B T Sig. Partial Correlation
Age at first child birth -.05 -1.22 22 -.051
Level of educatin .04 .99 .32 .042
Sociceconomic status .05 1.20 23 .050
Oral hygiene status -.03 -.63 .53 -.026
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4.20 Regression analysis between reproduei parameters, DMFT score, CPI

score and tooth loss

Linear regression (stepwise) was performed to prethet effects of ge, parity,

duration of repoduction,DMFT scoreandCPI scoreontooth loss. Model fitting was

done and it shoed a perfect fit (p=0.00). g, duration of reproductioand parity

were significarly associated withooth loss (p<0.05 respevely) (Table 4.52). Age
accounted for 13.6% @R0.136, p=0.00) of the variation in tooth loss while duration
of reproduction and parity contributed 1.29%6$R.148, p=0.01) and 1.0% {&0.158,
p=0.01) respectively.

Table 452 Linear regression of age, parity, duration of reproduction, DMFT
score and CPI score against tooth loss

Predictors Unstandardized Coefficients 95.0% Confidence Interval
for B

B Std. Error Sig. Lower Bound | Upper Bound
(Constant) -1.636 .236 .000 -2.099 -1.173
Age .070 .007 .000 .056 .083
(Constant) -1.973 .263 .000 -2.489 -1.457
Age .096 012 .000 .073 118
Duration of -.050 018 005 -.085 -016
reproduction
(Constant) -2.062 .263 .000 -2.580 -1.545
Age .093 012 .000 .070 115
Puration of -.085 022 000 127 042
reproduction
Parity 118 .044 .007 .032 204

Non- significant variables

B T Sig. Partial Correlation
DMFT score .002 .052 .958 .002
CPI score -.037 -.877 .381 -.036
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4.21Early childhood caries(ECC)

4.21.1 Sociedemographic characteristics ofthe children

A total of 346 childrenagedless than 72 months participated in the studider
children were not included in this analysis because the upper age limit for ECC is 71
months. The age distributiasf the samplas provided in Table 4.4 The mean age
was 22.0316.23 months. The majorityf the childrenwere less than 24 months old
(57.6%) and there were more fema(&4.9%) than males (45.1%}. is a cultural
practice among the Hausa people to skedolder male aldrenaway from the home

to attend Koranicschools and as a consequence they were absent from the
householdsOnly a small proportion of the children were first born or only children
(9.8%). The majority of the children (67.9%) were of middle SES basedheir
mot her 6s T&ES53) ev el (

Table 453 Sociocdemogragphic characteristics of the children

N (%)

Variables N=346
Age group (monthg
<11 104(30.1%)
12-23 95 (27.%6)
24-35 69 (19.9%6)
36-47 28 (8.20)
48-59 25 (7.20)
60-71 25 (7.2%)
Sex
Male 156 (45.1%)
Female 190 (54.9%)
Birth rank

First childonly child

34 (9.8%)

Not first child/only child

312 (90.2%)

SES
Middle 235 (67.9%)
Low 111 (32.1%)
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4.21.2 Oral health ofthe children

The oral hygiene status of the children waseydly fair (82.9%), although11.3%

had poor and 5.8% had good oral hygiene. The majority (73.4%) had their teeth
cleaned twice or more daily witB2% reported as usinfiuoridated toothpaste.
Virtually all the children (98.8%) had never been to the dernifiable 4.54). This
reflects poor utilization of oral health care services, even at early ages, unless urgent

symptoms require attention.

Table 4.54 Oral health practices of the children

Variables N (%)
N=346

Oral hygiene status

Good 20 (5.80)

Fair 287 (82.90)

Poor 39 (11.30)

Frequency of tooth brushing

Twice or moredaily 254 (73.4%6)

Less than twice a day 92 (26.60)

Use of fluoridated toothpaste

Yes 76 (22.00)

No 270(78.0%)

Dental visit

Yes 4 (1.2%)

No 342 (98.80)

4.21.3 Child nutritional data: breastfeeding and sugar consumption
As thesewereyounger children, the extent to which thegrebreastfed is relevant to
their nutritional status. Almost 60% were still breastfeeding beyond their first year of

life.

As seen with the motherghe consumption of sugar between meals was not
particularly high for these young children. Approximately 45.0% of them consumed
sugar hree or more three timefaily between mealsT@ble 4.55). This would not

include any sugar added to beverages.
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Table 4.55 Duration of breastfeeding by child and frequency of refined sugar
consumption between meals

Variables N (%)
(N=346)

Duration of breastfeeding

<12 months 140(40.5%)

>12 months 206 (59.5%)

Frequency of sugar

consumptionbetween meals
>3X perday 154 (44.56)
<3x perday 192 (55.50)

4.22 Association between socidemographic variables and ECC

The oveall ECC experience (absence/presence) among the children was low with a
prevalence of 3.2%. There was no discernable pattern between age and ECC in the
children although there were more children agediB6nonths with ECC (14.3%),
followed by those aged 601 months (8.0%). None of the children in the cohsrts

11 months and 4%9 months experienced caries. ECC was significantly associated
with age gr o expcttassanalygis (5<0.GoFdleerd &G3.

ECC is classified as severe-E&EC) if thereis any sign of smooth surface caries in
children less than 3 years or when children agd Béonths, 4&9 months and 60

71 months have dmft scores of greater or equal to 4, 5 and 6 respectively (feblayan
al., 2015). The overall mean dmft score was ([@08+0.50 with a range of O to 6,

and the overall &£CC rate was 0.9%. The prevalence of ECC was low among these

children and there were few cases that were considered to be severe.
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Table 4.56 Frequency of ECC by age gup

Age N ECC absent | ECC present| p-value
group N (%) N (%)
(months)

<11 104 104 (100.0%) 0 (0%) 0.003*
12-23 95 91 (95.8%) 4 (4.2%)

24-35 69 68 (98.6%) 1 (1.4%)

36-47 28 24 (85.7%) 4 (14.3%)

4859 25 25 (0%) 0 (0%)

60-71 25 23 (92.0%) 2 (8.0%)

Total 346 335(96.8%) | 11 (3.2%)

Table 4.57 provides information on the association betwessticdemographic
factors (sex, SES and birth rank) and ECC. Only birth rank sigsificantly
associated withthe presenceof ECC ( F i s kxact test, p<0.05). None of the
children who were the first or only child had caries, but 3.5% of the other children did
(p=0.00).

Fi s hexactdotest analysis did not reveal statistically significant association
between sex, SES arile proportion of children with ECC (p>0.05 respectively).
More females than males experienced ECC (4.7% vs. 1.3%). More children of low
SES had caries than those of middle SES (3.6% vs. 28l 4.57).
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Table 4.57 Association between socidemographic variables and ECC

Variables ECC absent | ECC present Total p-value
N (%) N (%) N (%)

Sex

Male 154(98.3%) 2(1.3%) | 156 (100.00) 0.07

Female 181(95.3%) 9(4.7%) |190(100.0%)

SES

Middle 228(97.1% 7(2.9%) | 235 (100.00) 0.76

Low 107(96.4%) 4(3.6%) |111(100.0%)

Birth rank

First childbnly child 34(100.0%) 0 (0%) 34 (100.0%) 0.00*

Not first child/only 301(96.5%) 11(3.5%) |312(100.0%)

child

4.23 Association between oral hetll practicesand nutritional parameters and

ECC

Interestingly, children who used fluoridated toothpaste had higher caries toamt

those who did not (7.9% vs. 1.9%). The reason for this is not clear however the
fluoride content of the toothpaste magsubstandard. Only one child of the four who
visited the dentist experienced caries compared to 2.9% who had had never visited the
dentist. Dental visitation in children is possibly to seek treatment for painful feeth.

F i s heeact fest revealed thatealuse of fluoridated toothpaste and dental visitation
were significantly associated with ECC in the children (p<0.05 respectivieplg

4.58).

The oral hygiene status and frequency of tooth cleaning were not significantly
associated with ECC usirgFis h e exattstest (p>0.05 respectively). None of the
children with good oral hygiene experienced caries, yet only 3.5% of children with
fair oral hygiene and 2.6% of those with poor oral hygiene had caries. There was little
difference in the caries expenee of children who cleaned their teeth twice or more

and those who cleaned less frequeniigie 4.3).
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Table 4.58 Association between oral health practices and ECC

Variables ECC absent | ECC present Total p-value
N (%) N (%) N (%)

Oral hygiene status

Good 20(100.0%) 0 (0%) 20 (100.00) 0.67

Fair 277(95.5%) 10(3.5%) | 287 (100.06)

Poor 38(97.4%) 1 (2.6%) 39 (100.06)

Frequency of tooth

brushing

Twice daily or more | 246(96.9%) 8 (3.1%) 254 (100.00) 1.71

Less than twice a day 89 (96.3%) 3 (3.3%) 92 (100.0%6)

Use of fluoridated

toothpaste

Yes 70(92.1%) 6 (7.9%) 76 (1000%) 0.01*

No 265(98.1%) 5(1.9%) | 270(100.0%)

Dental visit

Yes 3 (75.0%) 1 (25.0%) 4 (100.0%) 0.01*

No 332(97.1%) 10(2.9%) | 342 (100.00)

The duration of breastfeeding was related to caries experience in the children.
Children who were breastfed fgl2 monthgincluding those who were less than one
year old) did not experience caries while those bied@gor more than 12 months
(5.3%) had cariesA F i s hexact@est shoed a significant association between
duration of breastfeeding and ECC (p=0.01). The age differences between the groups

may underlie differences in the potential for caries developme

The frequency of sugar intake between meals was not significantly associated with
t h eexact test,|p=eDr0®). rChildréniwbohcensuined sugar less

than three times daily between meals had higher caries counts than those with

caries in

increased frequency of sugar consumption (3.8% vs. 2.6&bld 4.59).
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Table 459 Association between breastfeeding duration, frequency of refined
sugar intake and ECC

Variables ECC absent | ECC present Total p-value
N (%) N (%) N (%)

Duration of

breastfeeding

<12 months 140(100.0%) 0 (%) 140(100.0%) 0.01*

>12 months 195(94.7%) 11(5.3%) | 206(100.0%)

Frequency of sugar
consumption
between meals
>3x perday 150(97.4%) 4 (2.6%) 154(100.096) 0.35
<3x perday 185(96.4%) 7 (3.8%) 192(100.0%)

4.24Regression analysis between soetemographic factors and ECC

Binary logistic regression was performed to determine the st®iwographic factors

(chil débs age, sex, SES and cidsieXpeatiénseinbi rt h o
the children. Model fitting was done and it showed a perfect fit using the Hosmer and
Lemeshow test. Onl vy t he chil doés age was
experience (p=0.04)rable 460).

Table 4.60 Binary regression of sociedemographic factors against ECC

95% CI for

EXP(B)
Predictors B S.E. Sig. Exp(B) Lower | Upper
Male -1.20 .80 13 .30 .06 1.44
Chil dés -.09 A3 A7 91 71 1.18
SES(middle) -.19 .65 77 .83 23 2.96
Age .03 .02 .04 1.03 1.00 1.07
Constant -3.47 .89 .00 .03
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4.25Regression analysis between oral health practices and ECC

Binary logistic regression was performed to determine the oral health practices
(frequency of tooth cleaning, frequency of sugar consumptibmele® meals, use of
fluoridated toothpaste and dental visit) that contributed to caries experience in the
children. Model fitting was done and it showed a perfect fit using the Hosmer and
Lemeshow test. Only the use of fluoridated toothpaste was sigiificassociated

with ECC experience in the children (p=0.@Ixble 4.61).

Table 4.61 Binary regression of oral health practices against ECC

95% CI for
EXP(B)

Predictors B S.E. Sig. Exp(B) Lower | Upper
Dental visit 1.91 1.25 13 6.74 .58 78.06
Tooth brushingnce | )¢ gal 751357 | 1.00 00 .00
a day
Tooth brushing2a | g 87 | .32 2.36 43 | 1201
day
Tooth brushing2a | oo 77 | .49 1.70 38 7.73
day
Fluoride in toothpast| 1.73 .69 .01 5.65 1.47 2172

Always consume

sugarbetween meals
Sometimes consume
sugar between meal,
Rarely consume

sugar between meal,
Constant -22.11| 6714.06 | 1.00 .00

18.10 | 6714.06 | 1.00 | 72502280.64 .00

17.89 | 6714.06 | 1.00 |58634464.54 .00

17.247| 6714.061 1.00 | 30933247.8¢ .00

4.26 Maternd factors and predisposition to caries in children

Table 4.62 provides information on maternal factors that may predispose a child to
caries. The majority of the mothers of these young children were of low parity
(63.0%) and approximately 66.0% of them eariesfree. Mechanisms for motlier

child transfer of cariogenic bacteria was assessed through the practices of kissing on
the mouth, provisioning with premasticated food, or the shared use of utensils. Mother

to child kissing during the first year ofdifwas reported for 57.2% of the dyads, while
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39.9% of the mothers fed their child with premasticated food. Almost 60% of the
mothers reported sharing utensils (spoons and cups) with the child in the first year of
life (Table 4.62). Thus the proportion of athers in the studied dyads with caries was
low, while the potential for bacterial transfer via kissing or utensils was relatively
high.

Table 4.62 Maternal caries risk factors

Variables N (%)
(N=346

Parity group

Low parity <4 218(63.0%)

High parity > 5 128(37.0%)

Caries in mothers

Yes 119(34.%8%)

No 227(65.6%)

Mother/child kissing
during first year

Yes 198(57.20)
No 148(42.70)

Feeding premasticated
food by mother during

first year
Yes 138(39.90)
No 208(60.1%)

Sharing of utensils
during first year

Yes 202 (58.4%)
No 144(41.6%)

4.26.1Association between maternal caries risk factors and ECC

Table 4.63 provides information on the association betweeaternalcaries risk
factors (parity, pesence otariesin the motherand mother to child feeding habits)
and presence of ECCThe presence of caries ithe mother and feeding of
premasticated foowere significantly associated with cariesperience in the child
( Fi s bxact tésts p<0.05 respectiyel Thirty-four percent of the mothers were
caries active. Of these, approximately 6.0% were mathiddl dyads with caries.
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Children whose mothers wemries active experienced ECC more than children
whose mothers wereariesfree (5.9% vs. 1.8%, p=0.04 Unexpectely, the
proportion of children with caries was significantly greater in children who were not
fed premasticated food by their moth&<8%vs.0.7%, p=0.03).

Parity, mother tochild kissingduring first year of life angharing of utensilbetween

mother and child in the first year ofdif wer e not associated with
exact test analysis (p>0.05). There was no difference in the ECC proportion of
children whose mother was of high parity and those of low parity mothers {&1%

3.2% respectively)The trend is similar for mother to child kissing. Regarding sharing

of utensils (spoons and cups), approximately 4.0% of children whose mother did not

share feeding utensils had caries compared to 3.0% whose mother did share feeding
utensils Table 463).

The data on maternal caries risk factors and ECC suggest that presence of caries in the

mother was associated with caries experience in the child but the proposed

mechanisms of direct transmission are not responsible for caries dyads
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Table 4.63 Association between maternal caries risk factors and ECC

Variables ECC absent | ECC present Total p-value
N (%) N (%) N (%)

Parity

<5 211(96.8%) 7 (3.2%) 218(100.0%) 0.96

>5 124(96.9%) 4 (3.1%) 128(100.0%)

Caries in mothers

Yes 112(94.1%) 7 (5.9%) 119(100.0%6) | 0.04*

No 223(98.2%) 4 (1.8%) 227(100.0%)

Mother to child

kissing during first

year

Yes 192(97.0%) 6 (3.0%) 198(100.0%) 0.86

No 143(96.6%) 5 (3.4%) 148(100.0%)

Feeding child

premasticatedfood

by mother during

first year

Yes 137(99.3%) 1 (0.7%) 138(100.0%6) | 0.03*

No 198(95.2%) 10(4.8%) | 208(100.00)

Sharing of utensils in

the first year

Yes 196(97.0%) 6 (3.0%) 202(100.0%) 0.79

No 139 (96.5%) 5 (3.5%) 144(100.0%)

4.27 Regression analysis between maternal caries risk factors and ECC

Binary logistic regression was also performed to determine whether the maternal

factors (parity, presence of maternal caries, mother to child gispremastication,

shari of

ng

ut ens

Il s),

durati on

of

breast:

contributed to the caries experience of the children. Model fitting was done and it

showed a perfect fit using the Hosmer and Lemeshow test. Only prenmastioat

food was significantly associated with ECC experience (p=0.0#8ple 464).

Notably, maternal caries was not associated with caries experience in the children.
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Table 4.64 Binary regression of maternal caries risk factors child's oral hygiene
status against ECC

95% CI for EXP(B)
Predictors B S.E. Sig. Exp(B) | Lower Upper
Parity _.03 14 838 | .97 74 1.28
Presence of 15 09 100 | 116 97 1.38
caries
Motherchild 52 70 459 | 168 43 6.62
kissing
Feeding of 048
premasticated -2.23 1.13 ' A2 .01 .98
food
Sharing of 20 72 784 | 1.22 30 4.97
utensils
Duration of 01 02 684 | 1.01 98 1.04
breastfeeding
Oralhygiene | 1751 | 861920 998 | .00 .00
statug(fair)
Oral hygiene 53 108 | 626 | 1.70 20 14.12
statug(poon
Constant -3.93 1.29 .002 .02
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Part 2: Qualitative study (Published inPLOS ONE, see Appendix) 1

4.28Scacio-demographics of focus group discussion (FGDghrticipants

Thirty-three women participated in the focus group ussons (FGDs)Ther ages
rangel between 190 66 years with a mean age4ff.82+14.99 years. More than half
(54.5%) of the respondents had no formal education. Eighteen (54.5%) had five or
more children. The mean parity was 4:380. There was a sigrotnt difference
between the mean parity levels by age group (p=0.002). The majority of the women
(78.8%) were smakbcale informal traders in the market and the remai(@k2%)

were housewivesT@ble 465).
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Table 4.65 Socicdemographic characteristics of FGDs participants

Characteristics

Total N=33

Age (years)

19-30 11 (33.3%)
31-45 12 (36.4%)
46-66 10 (30.3%)

Level of education

Koranic only

18 (54.5%)

Primary (partial or completed)

5 (15.2%)

Secondary (partial or complete

10 (30.3%)

Number of children (living)

<4

15 (45.5%)

5-8 14 (42.4%)
>8 4 (12.1%)
Mean parity by age cohorts
19-30 2.18+1.60
31-45 6.25+ 2.22
46-66 4.90+ 3.51
P=0.002
Mean age (years) 40.82+ 14.99
Mean parity 4.48+ 3.00
Occupation
Traders 26 (78.8%)
Housewives 7 (21.2%)

4.29 Key findings and interpretation

The findings from this study reflect the beliefs and thoughts of Hausa women of
uded
chil

childbearing and post childbearing ages T h e
t oot h

relationship

of tooth | osso,
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The network diagramHigure 4.2) shows the perceived causes of tootls lamong
Hausa women of childbearing and pokitldbearing age. These etiologies include
dirty mouth, vomiting during labor, excessive sugary diet, aging, food impaction,
tooth worm infection and hole in the tooth, drinking cold water, road traffic acsident
other accidents, fights, extractions or loss due to poor tissue support and cancer.
These causes are further described below.

I Road accidents and fights |

Food packing between teeth and
dirty mouth

Mutrition and excessive sugar
consumption

I Vomiting during labour |

COCAUSES

I Cold water and cold weather |

I Tooth worm and hole in tooth

I Toothache and headache |

Figure 4.5 Causes of tooth loss

Poor oral hygiene

Respondents identified poor oral hygiene amaor cause of tooth loss among
women. Because most women do not practice good dental care, they have tooth decay
and tooth loss. Kolanut, a mild stimulant chewed to restore vitality and reduce hunger

pangs, results in staining of teeth and was assochatiegboor oral hygiene.

€. because of dirty mouth and kol anut
teeth bad and make them dirty
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€ .R3, REC 013, Hausa community
e . Some women are unable to take <care
care about thenouth

é .R2, REC 010, Hausa community

€. .l ack of brushing the teeth wild.l ma k e
.. R1, REC 012, Hausa ¢
€éé. poor personal cl eaning maktet he mol

teeth will be shaking and fall out.
e. . R5, REC 015, Hausa ¢

Food impaction, tooth worm infection and caries

It was also discovered during the discussions that food impacatatequate dental

care during pregnancy, and worms infesting the oral cavity lead to tooth loss. Worms
create the holes seen in teeth, cause caries, make the teeth weak and eventually they
are lost. Below are responses to support these points:

€ . me a action efveen teeth.
€ . Hole made by wor ms

€ . . RR3,&EC 015, Hausa community
eéTooth worms eat the tooth and make a h:
eéTooth worms make holes in teeth and ca
e | hear traditional me dmakeiholes inpeetlo p| e s a
and later gives pain and the tooth will be removed
eéédirty mouth have worms that damage t h

€ .R1, R2, R3 & R4 REC 011, Hausa community

Aging
Discussants stated that women age faster than men due to childbearing and domestic

chores. These cause them to lose their teeth earlier than men.

é .Women become old earlier than men and it is because of childbearing.
Because of this women lose more teeth than men

€. . My friend who | eft the city for the
because she works more and she is not able to take care of her body. She is
going to become old earlier than the people in the city.

€. . R2 & R3 REC 012, Haus
€ .as you grow old the teeth are no more strong, they are weak anclill f

out one by one
€eéR6, REC 011 Hausa community
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Nutrition and excessive sugar consumption

Furthermore, it was mentioned during the course of the discussion that pregnant
women enjoy eating excessive sugar and sugaogst. This leads to weak teeth,
causing toothache and easy loss of the teeth. It was unanimously agreed that women

mostly lose more teeth than men because of excessive sugar consumption.

€. . maybe she chew gums which leandt ai ns s
tooth loss.

é..R2 REC 012, Hausa c

é.consumption of suga coating food mak:
€. .consumption of honey, it Iis sweet an:

€. . R2& R6, REC 013, Hausa
€. .girls like to eatmakewmeeeeﬂsgoaad.dTheyhew gu

cause holes and pain and the teeth are removed later
éeé.. Rl, REC 011, Hausa c
Cancer
Respondents suggested that women of childbearing age could lose their tooth if they

have cancer of the month.

€. Maybe t helosivieetmizave canten t

€é.. R6, REC 010, Hausa
.. Cancer, big or small makes the teeth to be shaking and fall after some time
....... R1, REC 014, Hausa oumunity

Other causes of tooth loss

Respondents offered that using the teeth to open bottled drinks could cause
pain/trauma leading to loss of teeth. In addition, it was mentioned that teeth can be
lost through fights or road traffic accidents and can al$loofd by themselves
(perhaps due to periodontal disease) or through extraction.

ée. . usi ng t e e t-Golattrown topsembitiysamatiking Co c a
hard. The tooth can break or fall out
€ é AOkadao (motorcycl e) oloutéywuhitacci den:
you mouth on thefinOkadaoor ground
e . . R2, REC 015, Hausa
e . My tooth was removed because of pai
€.Yes, my tooth came out on it own. |t
€.. R2& R3, REC 010, Haus

I
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épunch or slap on the face from fights
fall off
eée. R4, REC 013, Hausa c¢comn

Furthermore, it was mentioned that isgen of cold water and cold weather could
lead to tooth loss.
€éé drinking cold water and cold weather

é . . R6 , REC 011, Haus a

4.29.2Effects of losing teeth
Discussants described the effects of tooth loss in women of childbearing age as
including esthetic decline, loss of seteem, eating and chewing difficulties, and

financial burden.

Respondents said that tooth loss affects theirestfem. Sometimes they lose their
joy and are unable to speak in public and smile because of the sifaimeir lost

tooth.

R2: Very painful associated with missing of joy because you cannot talk or
laugh like you want to in public

é. . R2, REC 014, Haus a
R3: Esthetic problem [I candt | augh wel
will show]

€ . R3, REC 010, Hausa community
R3: Esthetic/lossofseéf st eem [ dondét | i ke to | augh
people will not laugh at me]
R5: It affects the beauty [when you | os:
beautiful again]
R6: Unable to smile

e . .3,RR&R6 REC 012, Hausa community

In addition, tooth loss makes eating and chewing difficult for them. It was noted
during the course of discussion that tooth loss causes pain and discomfort during

mastication.

¢ difficulty in eating/ chewing | am unalte to chew meat or maize, | miss out

on them
éé.anytime | try to chew meat or mai ze,
on the gum at the back where there are
€. .because it is froinm ¢rRewhnd blotndk dtar
pretty like | was when the teeth were there.

.. R3&R5 REC 011, Hausa
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Finally, respondents complained about the financial burden to replace their teeth

when they lose them. They mentioned that it is expensive taeepissing teeth.

€. .unable to chew and to replace with a
[Financial burden]
.. R1, REC 011, Hausa

4.29. 3Perceptions and beliefs on the relationship between parity and tooth loss
Respondents were unarous in their belief that there is a relationship betwoth

loss and childbearindg-{gure 4.3).

know a woman with five children

= 5:13 R2: Yes, | think because |
and she lost...

6:22 the belief that if a woman is
vomiting during labour, she is going

1 1

2:15 R1: Yes, there is relationship,
Belief_Child bearing and tooth - because of vomiting during labour.
loss relationship

Belief Parity_Reason for tooth
loss . ’ ‘ 5:14 R2: Yes. | heard some old

women saying the number of
<. BELIEFS

pregnancy/ delive...
Belief_Child bearing frequency
and tooth loss relationship_none

Figure 4.6 Thematic beliefs of women on the relationship between parity and
tooth loss

Respondents said that during the courfsklmour, women vomit, which makes their
teeth weak and results in tooth loss. Excerpts from interactions with the respondents

include:

€ .Yes. | think because | know a woman with five children and she lost some
teeth.

€ .R2 REC 015, Hausa community
€ € Vomiting during labarr in female, which will make the teeth weak and
will not last Yes, | am having vomiting during lalrcand only one tooth lost
after menopause.
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€ .R2, REC 010, Hausa community
€. Yes, |  do vamdi lost ndy tooth [twgtde] a b o
€ .R3, REC 012, Hausa community
eéWe heard that when womelabowthartebttavi ng Vv
are not going to last.
é .R1, REC 013, Hausa community
.. | vomited during labor but did not lose a tooth but | am afraid that | will
lose one soon or later
eeéeR4, REC 014, tdausa cor
e . I know that pregnancy wi || cause | os
pain in tooth. When | was pregnanbkt my hair but not my tooth or nail.
€eéR5, REC 011, Hausa com
€é.the number of pregnancy that a woman
lose.
eé R6, REC, 016, Hausa cc
é é . lLlost a tooth because | vomited when | was in lgtbo
eé. . R7, REC, 015 Hausa co

Duringthec our se of the discussiopayanesgpakdént g

this condition. Quotes to buttress this are:

eé Vomitinguldayarbaka | abo
€ . R1,REC 010, Hausa community

e. . I vomited when | wandmygoothfelgpfft o have
eeé. R3 REC 013 Hausa cor

However, some respondents believed there is no relationship between tooth loss and

child bearing. Excerpts from interaction kvthe respondents are shown below:

A

e . . : AhyQrelationship between parity and tooth Igss?t 6 s no't due
pregnancy. | t 6s due to guava seed I mp é
happened during pregnancy, | have 12 children without losing any tooth.
é .R1, REC 012, Hausa community

eeé. I |l ost some teeth before | marry so
since | was not pregnant before | marry

eé. . R3, REC 014 Hausa coc
€ € No(Q7: Is here any relationship between the number of children women
have and the number of teeth lost is there any relationship?)
€ . No [unanimously]

é .R1&6, REC 011, Hausa community

Some respondents stated that tooth loss is not associated with pregnanicipotichi
It emerged that this belief was based on the observations that young girls can also
have tooth decay that leads to tooth loss. Excerpts from interactions with the

respondents are provided below:
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eésome women al so have thtwdthelass butmott eet h ¢
really associated with childbearing. Because even a very young girl can have
holes in teeth associated tooth lost.
ee. | | ost some teeth before | marry ofr
pregnancy maybe the sweets and chewing guokiwten | was young.

€é.. R6 & R7 REC 010, Hausa
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Chapter 5
Discussion

This study investigated the relationship between number of children and tooth loss
among Hausa women in rural districts of Kano State, Nigeha i§ the first mixed
methods study on the subject in a populatrath many high parity women.The
selected methodology proved to be effieet for eliciting new information
documenting the effects of parignd highlightingH a u s a  whelefs regasdig

their oral health.

Quantitative researamethods areften poor choices forproviding information on the
context in which people behave or their bislié\ qualitative approachanoffset this.

In this study, we were able to characterize the quamgtairal health profile of a
sample of Hausa womemge, parity and duration of reproduction were strongly
associated with tooth loss. Increased age was associated with fewer remaining teeth,
and women of higher parity and a longer span of reproductive g&aerienced more

tooth loss.Although Hausa womero not have high levels of caries, their caries are
related to parity status. However, their caries risk behaviours do not include extreme
sugar consumption and their explanations of tooth loss sudgdsbther factors are

probably important for explaining tooth losstie population

The majority of studies oparity and tooth losfail to include higher parity women

andto considerimportantconfounding factorshat need to be controlle@ur sudy

carefully considered these factors as they potentially distort or influence the true
association between parity and tooth loss. Women of different parity levels, including

great grand multiparty >10 live births and stillbirths), were included to fully

investigate the cumulative effects of successive pregnancies on maternal oral health.

We also considered reproductive parameters (age at first birtduaation of birth

interval) that cancontribute tostressduring the reproductive years. Furthermore,
participantso or al hygiene status and util
because of their associations with caries and periodentitie chief conditions

underlying tooth loss.
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5.1 Parity and tooth loss

Parity was positively assated with tooth loss in Hausa women. As expected, high
parity women experienced significantly greater tooth loss. Importantly, the duration
of reproduction (the span of reproductive years), was found to be a critical
contributor. Women of longer duratior meproduction lost significantly more teeth.
Not surprisingly, our study also found that age was strongly associated with tooth

loss.

Although a negative correlation was noted between high parity, duration of
reproduction and the number of teeth presanthe mouth,it is not possible to
attribute this entirely to the effect of parity. This is because age, duration of
reproduction and tooth loss are all thiependent variables. Older women have
greater possibilities for higher parity as well as inaedagotential for exposure to
cariogenic bacteria and periodontal disease conditions. The cumulative effect of parity
on tooth loss is more apparent in the older age cohorts for this reason. This issue is
illustrated by two studies that found no associabetween parity and tooth loss in
African women (Walkeeet al, 1983; Scheutet al, 2002). While these researchers
also included higher parity women in their samples, unlike our study they failed to
include older women and were therefore only able tduata the early effects of
parity. While our methodology enabled us to explore the association between parity
and tooth loss on a more comprehensive level, a longitudinal study of a population
with high parity women is needed to establish a cause and edfattonship between

parity and tooth loss.

Generally, tooth loss experience in our participants was low. This may be related to
the low levels of caries experience and severe periodontal disease. These two
conditions are the principal causes of tolotss, and if untreated they can ultimately
lead to tooth loss. The low caries rate may be connected to low intake of refined sugar
in Hausa women. Although their oral hygiene status was generally poor, the severity
of periodontal disease, as measured hbyodental pockets, was low. The reason for

this is unclear, as high levels of periodontal disease are typically associated with poor
oral hygiene and infrequent use of dental services. One possible explanation may be
that there are abrasive materials drestcharacteristics of the traditional Hausa diet
that moderate the periodontal risks.
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In our study, we controlled for the effects of various confounders (age inclusive) for
tooth loss through regression analysis. Although age, duration of reproduation an
parity significantly contributed to tooth loss in the population, the percent

contribution differs for these factors with the highest being associated with age and

the lowest with parity.

5.2 Perceptions of Hausa womean parity and tooth loss

Hausawomentypically have high parity, and this results in their perception of the
consequences of high parity as normal and unexceptiGealerally, the women in

this study did not perceive that the number of children is directly associated with
tooth loss.However, they associatgaregnancyitself with tooth lossthrough the

belief that a woman ipredisposedo lose a tooth or at risk of losing one in future if

she vomits during childbirth a conditiontermedii p a y a r Tobtladttacliments
weakeed due togingival and periodotal disease are more likely to fall offwith
forceful expulsionof gastrointestinal content through the mouth, during uaba

review of theliteraturedid not yield any information on the link betweeamiting

during labarr and tooh loss

Hausa women perceived other causes of tooth loss to be dirty mouth, tooth worm,
ageing and sugar cravings. Dirty mouth is associated with plaque and calculus
deposits, which are related to gingivitis and periodontitis and may lead to tooth loss.
Historically and traditionally tooth worm was linked to tooth decay and gum disease,
although this notion has been debunked. It is possible that the Hausa women still hold
on to this concept because of the presence of Guinea worm, as well as intestinal
worms, in their environment. Further support for this is reflected in their association
of cold water (the medium for Guinea worm proliferation is deep wells) with tooth
loss.

Ageing is another reason the women in our study attributed to tooth loss. They
perceived that women age faster than men because of the stress associated with
childrearing and domestic chores. Ageing is related to tooth wear, decay, periodontal
disease and debilitating health conditions such as diabetes that may compromise oral
health satus. Furthermore, the women perceived that sugar cravings, especially
chewing gum, were related to tooth loss although their dietary sugar consumption was

low. Generally, Hausa women viewed tooth loss through a filter of both traditional
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(payar baka toothh worm and sugar cravings) and modern dental (dirty mouth)
perspectives. It is important that adequate and frequent oral health education is carried
out in the population to address the existing beliefs and improve oral health

behaviour.

5.3 Relation$ip between parity and caries in Hausa women

This study provides the first evidence that parity is positively associated with caries
experience in an African population. Higher parity women experienced significantly
more caries than lower parity womenrespective of their socieconomic status and

oral health practices. It has been argued that the cumulative deficiencies of repeated
pregnancies (commonly termed Maternal Depletion Syndrome) are associated with
calcium depletion from teeth that results aries formation. As there is currently no
substantiation for calcium loss in teeth via this proposed syndrome, a more probable
explanation for increased caries levels is the effect of hormones on the oral
environment. Estrogen levels are highest duringyqmaacy and are associated with
reduction in saliva flow and buffering capacity, and increased growth of cariogenic
bacteria $alvolini et al, 1998 Lukacs and Largaespada, 2pO@hese factors
promote caries, especially where there is inadequate orarteygConsequently, the

hormonal effects of repeated pregnancies may result in increased caries rates.

Russellet al. (2010) reported that higher parity women had elevated untreated caries
rates compared to lower parity women regardless of smmaomicstatus, race, and

age. Although their findings are similar to ours, there are major differences in the
characteristics of the study populations. Their US sample was diverse in ethnicity,
consisting of White and Black nddispanic women, and the majority dhe
participants were of low parity and had access to dental care. The women in our study
were ethnically homogeneous and had fairly similar levels of dental health care access
and utilization. Use of treatment services was very low for both low and eniddl
income women and reflected similar behaviours involving delayed treatment with

extraction as the typical outcome.

Two studies from Africa did not identify any relationship between parity and caries.
Walker et al (1983) observed no difference in theiea rates of higher and lower

parity rural Black South Africa women. Similarly, Scheatizal (2002) failed to
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detect an association between parity and caries in Tanzanian wbneedifferences
between those Africarstudies and ours are likely to be duto the sample
demographics. Women above 50 years and 55 years were excluded from the
Tanzanian and South African studies respectively (Wadkat, 1983; Scheutet al,
2002).Similar to the situation with tooth los$e cumulative effects of high pgron

caries ardikely to be more obvious in the older age groups. Consequently, the results
of these two studies may not be a true reflection of the relationship between parity and

caries in African women.

Caries frequencies in African populations ke compared to other world regions.
Caries formation is influenced by a complex interplay of factors that include bacteria
plague, sugar, susceptible tooth surface area and duration of exposure. Among these,
consumption of refined sugars is the single tmagportant dietary factorin the
establishment of cariesH0Im, 1990. Frequency of refined sugar consumption
between meals is more implicated in caries formati@n sugar consumed during
meals.The Vipeholm study documented that individuals who fretjyezonsumed
refined sugar between meals had significant inceedse caries experience
(Gustafssoret al, 1959. The refined sugar consumption of the Hausa women was
low. This may explain their overall low caries incidence. The indigenous rural
African det does not support caries formation as it is primarily comprised of
homemade foods that are low in refined sug@sté et al, 2004;Enwonwuet al,
2004).The Hausa diet consists of grains that are rich in starch. Presently, the role of
high starch dies in caries formation remains unclear, although it has been
documented that salivary enzymes convert the starch in foods to glucose in very small
amounts (Enwonwet al, 2004). There is somevidencesuggesting that staraich
dietary staples are assat@d with low caries experiencéM@ynihan, 200%. In
addition, hard and coarse diets can modify the occlusal morphology of molars. The
effects would be more pronounced for teeth with low surface relief and thin enamel.
Enamel thickness is associated wltlk taries process, with thicker enamel being less
susceptible to cariedDaubertet al, 201§. Black Americans were found to have
thicker enamel than White AmericanBlgtris et al, 2001 Daubertet al, 2016),
implying they might have greater caries st@nce. Further research is needed on
enamel thickness in African populations and how it figures into the reported low
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prevalences of caries in Africans, particularly those subsisting on traditional diets
with little processed foodd horpe, 2006).

We al® found that age was strongly associated with caries isahgle The older

an individual is, the greater the potential exposure of the teeth to the oral environment
and cariogenic factors (refined sugar &ideptococcus mutanpshat favour caries
formaion. In addition, the ability to adequately remove plaque, a medium for
Streptococcus mutanss lesseneddue to reduced ability of fine hand and arm
movements in old age (Raz&k al, 2014). While age influences both caries and
parity, parity still contibuted significantly to caries experience in the Hausa women.
The difference in caries rate by parity observed in this study may be more associated
with hormonal (estrogen) levels and poor oral hygiene practices than frequency of

refined sugaconsumption

5.4 Relationship between parity and periodontal status

Parity was not associated with periodontal status in Hausa women. This was the case
even though age was strongly associated with periodontitis, as has been documented
in other studies (Albandar, @Ra).While someresearcherargued that the increate

risk of periodontitis with ageing is due to altered immune response agaaist
pathogens others posited thahgerelated periodontitiss the result ofaggregate
effects of tissue destruction thatamfestwith higher severity in older ageohorts
(Lépezet al, 2017.

There is limited research on the association between parity and periodontal disease
and the results are inconclusivEhe mixed results may be due to differences in
sample demograptes and failure to consider confounders, tbat the factors
considered are different making study comparison difficult. In additioere is
considerable variation in the ways periodontal disease is meaSareghnian women

with more than three childresxperienced significantly more periodontal attachment
loss (Scheutet al, 2002). SimilarlyWanderaet al. (2009) documented a significant
association between parity and periodontitis among rural and urban young pregnant
Ugandan women. On the contraas (2012) and Onigbinds al (2014)found that

high parity ha no pronounced effedn the periodontal status of pregnant women
from Baghdad and Nigeria respectivelynlike our study, these two studies analysed
samples of young women. Yas (2)Excluded women 26years and abovyewhile
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Onigbindeet al (2019 excluded women over 4¢ears.Thus, it may be difficult to
determine whether the cumulative effect of repeated pregnancies is associated with
periodontal disease in these women. Pregnancy inducegvigis/periodontitis is
reversible; therefore longitudinal studies are required to most effectively explore the

effects of pregnancy and parity on periodontal health.

5.5 Socieeconomic status, parity and oral health (caries, periodontal disease and

tooth loss) in Hausa women

We observed that the caries experience, periodontal health status and tooth loss were
not associated with SES. This reflects bioenogenous character @fir samplewhere

SES differentials are not substantial. The differences mewtly agerelated as older

Hausa women are much more likely to be involved in work or business enterprises
outside the homdn other contexts,axio-economic status has been argoede a

key contributorto w 0 me arél bealth statuand related toothoks, with individuals

of low SEShauvng the poorestoral health (Cunh&ruz et al, 2007; Holst, 2008;
Celesteet al, 2011).

Pregnancyand maternity are known to modifgental care utilization patterns
(Gaffield et al, 2001; Timotheet al, 2002).In Nigeria, availability and accessibility

of oral health care services is poor, thus the reason for untreated caries observed in
our samplewill eventually contribute to more tooth loss. In additithere is a general

belief that dental health problems aw hfe threatening and dental care is given low
priority relative to other health seeking behaviou&§tawayet al, 1999;Varenne

et al, 2009 There is the need for oral health awareness and education among the
Hausa women to promote attitudinal chesigand to identify barriers to dental care

service.

Although socieeconomic status was not related to periodontitis in Hausa women,
level of education was strongly associated with periodontal disease. Women with
lower educational attainment had the wopstriodontal conditions in this study.
Education is associated with knowledge, which leads to better oral hygiene practices
and translates into good periodontaahh. Educational level is generally linked to
sociceconomic statudBoillot et al (2011), h a systematic review with metaaylsis

on education as a predictor of chronic periodontitis involving 18 studies, concluded
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that low level of educational attainment was associated with increased risk of

periodontitis.

5.6 Relationship between nutritioral status and oral health (caries, periodontal
disease and tooth loss) in Hausa women

BMI status of Hausa womemwas not associatedith caries experience, periodontal
disease or tooth loss. This suggests that age and parity, rather than nutritional status
dietary composition, influence oral health status in Hausa women. The BMI status of
the women differed with age, with most overweight/obese women in the upper
extreme of age while the reverse was noted for underweight individuals. This pattern
is normalfor women in most populations. Elsewhere in Nigeria, BMI status was not
found to be associated with caries or periodontitis of participants in &#tyin
although it was argued to be likely related to gingival bleeding (Sede and Ehizele,
2014).

The assoiation between BMI status and tooth loss is complex. Obesity is associated
with periodontal disease, which may ultimately lead to tooth loss. Metabolic changes
in obese individuals favour the colonizationTofforsythia a bacterium that promotes
periodotal disease. In addition, overweight and obesity are associated with C
reactive protein, a marker of legrade inflammation that triggers periodontitis
(Suresh and Mahedra, 2014). Conversely, impaired oral health status can modify the
dietary pattern. Yshida et al (2014) reported that edentulism is related to
underweight as well as obesity in some populations. Further research is required on

the link between BMstatus and tooth loss.
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5.7 Tooth loss in the Hausa context

Poor
dental service

/ Decrease‘i Sa"va
Increasing

_— .
age Poor oral hygiene
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Higher parity Gingivitis/Periodontitis
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Extraction

Payar baka

Dirty mouth
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tooth 1% Tooth worm

Ageing

Sugar cravings

Cold water

Figure 5.1 Pathways to tooth loss in high parity Hausa women

High parity is related to high levels of estrogen over the reproductive (lagacs

and Largaespada, 2006ncreasedestrogen levels are associated with decreased
saliva flow andincreased cariogenic bacteria, whipfomotescaries. In addition,
increased sex hormones during pregnancgre associated with gingivitis and
periodontal diseas@hese conditions often resolve after childbirth, howevenay
progress and lead to toothst High parity and pregnancy are documented to
influence accest, and utilization ofdental care servicel addition,dental care of
pregnant womers often limited to the second trimesténus dental problems (caries

and gingivitis/periodontal disse) may worsen with time such that the teeth require
extraction. Increased age, which is directly related to high parity, is also associated
with poor oral hygiene with the outcome being gingivitis and periodontal disease and
if untreated may lead to tdotoss.

Hausa women perceived various reasons for toothrlosgng from the traditional
payar baka(vomiting during labour) and tooth worm concepts to the more current
dental practice concepts of dirty mouth (poor oral hygiene), ageing and refined sugar

consumptionigure5.1).
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Based on the significant associations between caries, tooth loss and parity in this
study, further research is required to understand the ways parity influences oral health
in women.A significant proportion of Hausa women exjeaiced oral health changes

due to pregnancy and parity. Thus, reproductive histories are additional predictors of
oral health in womerand public health interventions aimed at th®st vulnerable
higher paritywomen may impact positively on their oral iaadtatus.

5.8 The effect of Hausa womends maternal o]
caries experience (ECC)

The caries experience in the children was overall of low intensity and maternal caries
was not associated with caries experience in thelidrein. This may be due to the
generally low caries observed in both mothers and children in our study, making it
difficult to detect a relationship. Family factors, most especially maternal
transmission of cariogenic bacteria to young children, are ttiotm play an
important role in caries formation. It is suggested that mothers who are caries active
are more likely to have children with caries but this remains an area requiring further
research and comparable study desiddsidies of American, Turkisland Thai
motherc hi | d dyads reported a positive associ a
caries experience in children (Smehal, 2002; Ersiret al, 2006;Thitasomakulet

al., 2009. Smithet al (2002) purposively selected a small Americamgia of 35

yearold children with and without caries. The hosphaked Turkish study included
children aged 15 to 35 months and the prevalence of ECC was 9%. The Thai
longitudinal study of 9 to 18 monibid children did not report the prevalence of
caries at baseline, but they reported a great increase in ECC during the follow up
period.Our study was a household survey of children less than 72 months of age and
this could account for the observed differendeterestingly, Kawashitaet al (2009)
docunented no significant association between Japanese maternal caries experience
and caries status in a sample with a high child caries prevalence of 35.4%. The study
included mothers with 3 yealds who presented at a health care facility for check

ups

5.9Limitations
Due to the crossectional nature and scope of this study, a cause and effect
relationship cannot be deduced between parity and maternal oral health status (caries,
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periodontal disease and tooth loss). Matching of women of the same agtdranti

parity groups (low and high) was also not possible because of the distribution of
parity and age iour sampleFew older women were nulliparous or of low parity.

A communitybased study such as ours has advantages over chaisadl research as

it is more representative of the general population, yet it presents other challenges.
Selection of a suitable study site entailed a long process and required many levels of

permission that constrained our sample size.

Other limitations of our study pemato the precision of our data relating to
periodontal diseasénformation on associated risk factors for periodontgisch as
psychosocial stressand family history of periodontitis were not obtained.
Additionally, we did not conduct a full study difetary intake and nutritional status.

BMI was used as a proxy for nutabal status This is not without limitations, ai

can bean insufficient indicator of energy avaliabiltiy and nutritional status (Jasienska
et al, 2017).

This study did not dirdty evaluate whether cumulative maternal nutritional depletion

is related to oral health (caries, periodontitis and tooth loss), although demonstration
of an association between parity and tooth loss, when controlled for age, may be used
to infer the typeof depletion attributed to MDS has occurred. Assessment of MDS is
very complex and would necessitate evaluation of nutritional status and bone quality
over several phases of the life course. Thus a longitudinal study is more appropriate to
assess materndepletion as a cause of tooth loss in wonTére low levels of caries

and tooth loss in the study population are very interesting findings. Future
investigations on the oral health status of men in the Hausa community are required
for comparison with the wme n 6 s or al heal th taking
histories Additionally our data for the children was necessarily limited to those

present in the household during the data collection.

5.10 Conclusions
The following general conclusions can be drawmiftais study:
1. Parity was related to tooth loss in Hausa women. Higher parity was associated
with the loss of more teeth.

2. Paritywas positively associated wittariesexperiencen Hausa women
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Parity was not associated with periodontal disedseels amorg Hausa

women.

. The socieeconomic status of Hausa women was not related to their oral

health status as measured by caries, periodontal disease and tooth loss.

. The nutritional status of Hausa women, as measured by BMI status, was not
associated with theiracies experience, periodontal disease or tooth loss.
Maternal caries experience was not related to caries experience (ECC) in their
children.

Hausa womerlid not perceive parityper seas directly associated with tooth
loss yet theyviewedchildbirth expeiences, particularly vomiting, ascause

of tooth loss in reproductively active womédther pregnancyelated factors

they mentioned were sugar cravingsut this dietary behaviour wasot

verified by the quantitative analysis
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Abstract

Background

Reproduction affects the general health of women, especially when parity is high. The rela-
tionship between parity and oral health is not as clear, although it is a widespread customary
belief that pregnancy results in tooth loss. Parity has been associated with tooth loss in
some populations, but not in others. It is important to understand the perceptions of women
regarding the association between parity and tooth loss as these beliefs may influence
health behaviors during the reproductive years.

Aim

To explore the views of Hausa women regarding the link between parity and tooth loss.

Methods

Qualitative data were collected through a grounded theory approach with focus group
discussions (FGDs) of high and low parity Hausa women (n = 33) in northern Nigeria.
Responses were elicited on the causes of tooth loss, effects of tooth loss on women’s quality
of life, issues of parity and tooth loss, and cultural beliefs about parity and tooth loss. The
data were analyzed thematically using ATLAS-ti.

Results

Respondents associated tooth loss with vomiting during labor, a condition termed ‘payar
baka’. Poor oral hygiene, excessive consumption of refined carbohydrates, tooth worm, can-
cer and ageing were also believed to cause tooth loss. The greatest impacts of tooth loss on
the lives of the respondents were esthetic and masticatory changes.

Conclusion

Respondents perceived that parity is indirectly linked to tooth loss, as reflected in their views
on the association between vomiting during labor and tooth loss.
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Introduction

“A tooth for every child” is a common phrase in many societies [1]. Women frequently trace
their oral health problems to their reproductive years. A woman looks forward to being a
mother with great joy, but could it be at a cost to her oral health? Pregnancy, breastfeeding and
childcare are associated with physiological, metabolic and energetic demands. The stresses of
repeated pregnancies can lead to permanent changes in health, especially when parity is high
[2]. These changes can include negative effects on oral health. It is posited that the cumulative
effects of nutritional stress from repeated pregnancies cause calcium depletion from bones and
tissues in the oral cavity, with subsequent loss of teeth [3]. The notion of pregnancy draining
calcium directly from teeth is often raised, but it has not been substantiated [4-6].

Parity research has focused on the effects of parity on general health, with few studies on
oral health. General associations between higher parity and more teeth lost are documented
among women of European ancestry [1,7-9]. There are few data for African women or
women in rural settings. No study has focused on how women view the role of parity in tooth
loss. Consequently, this study addresses a gap in the literature concerning information on the
perceptions of African women regarding parity and tooth loss.

Tooth loss

In the past, tooth loss was considered part of normal aging and unavoidable [10]. Presently,
the reverse is the case, particularly in areas where dental care is available. The loss of one or
more teeth can affect an individual’s quality of life [11]. Aside from obvious changes in appear-
ance and mastication, tooth loss can affect self-esteem, speech and social interaction. Koyama
et al. [12] found that higher levels of social engagement were associated with less tooth loss in
older Japanese individuals.

Qualitative and quantitative studies on individuals with complete or partial tooth loss docu-
ment serious negative emotional consequences [13-15]. Completely edentulous patients
reported bereavement, loss of self-confidence, concerns about appearance and self-image,
tooth loss as a taboo subject that could not be discussed with other people, and keeping tooth
loss secret [14]. Partially dentate patients described tooth loss as a sense of being incomplete
and having lost a part of their body [13].

There are various causes of tooth loss. The principal contributors are caries and periodontal
disease; others include trauma, orthodontic treatment, tooth impaction, cystic lesions and neo-
plasms [10,16]. Cultural identity markers also incorporate evulsion of the highly visible inci-
sors and canines [17]. Globally, caries is the principal reason for tooth loss along with
extraction following periodontal disease. This characterizes countries with extensive dental
care facilities as well as developing countries [18-21].

Age, gender, socio-economic status, level of education and utilization of oral health services
are associated with differing levels of tooth loss [12,22,23]. Individuals with low socio-eco-
nomic status overwhelmingly have the worst oral health [24,25], yet lower level of literacy and
poor attitudes towards dental check-ups also are associated with tooth loss [26,27].

Gender-based dietary differences, eating patterns, resource availability and cultural atti-
tudes towards health, pain and dentistry underlie male-female differences in tooth loss [28,29].
Tooth loss frequency varies by sex in most societies and appears to be context dependent.
Some studies describe sex as a significant predictor of tooth loss with a tendency towards
higher prevalences in females [28,30-33], while others report higher levels in males [34,35].

The observed male-female differences in tooth loss are usually attributed to changes in
female sex hormones during pregnancy, with a logical inference that parity is related to tooth
loss. Two different Swedish studies [7,8] observed that parity had an impact on tooth loss.

PLOS ONE | https://doi.org/10.1371/journal.pone.0226158 December 5, 2019 2/17

166



@'PLOS|ONE

Nigerian women's perceptions on tooth loss and parity

High parity negatively correlated with the number of remaining teeth. Conversely, Scheutz
et al. [36] documented no link between parity and tooth loss in Tanzanian women, but they
observed a relationship between parity and the principal cause of tooth loss—periodontal
disease.

Thus, the association between parity and tooth loss remains unclear. There are complex
confounding factors that are frequently not considered (including age, age at first birth, dura-
tion of birth intervals, breastfeeding duration, pre-existing nutritional status and food uncer-
tainty) and this makes it difficult to draw conclusions regarding parity effects. It is also
necessary to investigate the views of women on this issue to gain insights into their under-
standing and perception of parity and tooth loss. This is particularly critical in contexts with
significantly differential parity and/or high parity. The perceptions of women are important as
these may shape their behavior and attitudes towards oral health care. Women may resign
themselves to a fate where pregnancy is expected to cause tooth loss, instead of seeking preven-
tive care and dental treatment to maintain their oral health.

Hausa women of northern Nigeria were studied as part of a larger project on maternal and
child oral health in a high parity population. Previously, the prevalence of caries experience
and tooth loss in women from the region was found to be high. This was attributed to high
consumption of sugars, low socio-economic status and poor utilization of oral health services
[37]. However, the oral health conditions of the women may be related to their high parity.
According to the latest available statistics, Nigeria has a high total fertility rate of 5.7 children
per woman. In the northwest zone of the country where the Hausa live, it is 7.3 children [38].
This is ascribed to very early age at marriage, high levels of teenage childbearing, the male
dominated social hierarchy, polygyny and low use of modern contraceptives [38,39].

Methods
Study design

A grounded theory approach, involving in-depth focus group discussions (FGDs) of high and
low parity Hausa women in northern Nigeria, was implemented. This approach is suitable for
obtaining data on married women’s views regarding parity and tooth loss. A repetitive method
of data collection and analysis was employed to develop a theoretical explanation of percep-
tions grounded in the data collected from the discussions with Hausa women.

Sample population

The sample population was selected through a household survey in the Kumbotso Local Gov-
ernment Area (LGA) of Kano State, Nigeria using a multi-stage random sampling technique.
Kano State is located in the northwest zone of Nigeria and has a population of 9.4 million [40].
Kumbotso LGA has its headquarters in the town of Kumbotso. The population is 295,979 peo-
ple who live in an area of 158 km?. The LGA consists of 11 administrative wards. According to
the 2006 census, 66,010 women aged 15-65 years reside in Kumbotso LGA. Six wards were
randomly selected from the LGA. Within each ward, two communities were randomly selected
and all households in each community were approached.

Group composition

A purposive selection [41] of women from different age cohorts and parity levels was identified
from the participants in a general study on maternal and child oral health in Kano. The sample
consisted of 33 women aged 19-66 years with the size determination based on the theoretical
saturation concept of Grounded Theory [42]. Women of all parity levels were included.
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Participants were grouped into three age cohorts (19-30 years, 31-45 years and 46-66 years)
and each group consisted of an average of five women.

Data collection method

Trained bilingual Hausa and English-speaking married women with previous experience in
qualitative interviewing, along with the principal investigator, conducted the FGDs. The use of
local Muslim Hausa women as field workers helped facilitate access to women in seclusion,
promoted openness among the women during the FGDs, and minimized the potential objec-
tions and suspicions of participant’s husbands. The local field workers were not assigned to
groups in their own areas. Two FGD sessions were conducted per age cohort, for a total of six
gatherings. Sessions were conducted in a quiet meeting room, and the discussions were mod-
erated with the use of an interview guide that was prepared before the sessions.

The FGDs obtained responses to queries on the following topics: causes of tooth loss, effects
of tooth loss on the quality of women’s lives, issues regarding parity and tooth loss, and cultural
beliefs on parity and tooth loss.

All interviews were taped, transcribed, and translated verbatim from Hausa into English.
Two Hausa language teachers at Bayero University, Kano, and two Hausa-speaking dentists
(also from Kano State and not involved in the study) supervised the transcription and
translation.

Ethical considerations

Ethical clearance for the study was obtained from the Ethics and Research Committee of Oba-
femi Awolowo University, Ile-Ife, Osun State, Nigeria (IPHOAU/12/717) and from the
Human Research Ethics Committee of the University of the Witwatersrand, Johannesburg
(M170343). A male local assistant who could speak Hausa fluently was employed to facilitate
links with village leaders and husbands. Permission was obtained from local village leaders to
conduct the study and informed consent was obtained from the husbands of married women
living with their husbands. Written informed consent was obtained from each participant. The
consent form was translated into Hausa and read to the participants who were not literate.
Women who were not literate and were willing to participate in the study thumb printed on
the consent form.

Data analysis and theory building using the grounded theory approach

Coding and theorizing. Using the grounded theory approach, open, focused and axial
coding was employed [42-47]. Throughout the analysis, memoing was done to facilitate the
hypothesis formulation [48]. Two major theoretical categories were generated around the
assumptions and beliefs attached to childbearing and tooth loss in women: the causes of tooth
loss and the effects of tooth loss on women of childbearing age.

Network diagrams were drawn using the network view function of ATLAS.ti to show the
relationships between categories and to display the models to explore the data and visualize
the ideas and findings [49]. Illustrative direct quotations were drawn from the text to highlight
key findings.

Results

The mean age of the participants was 40.82 + 14.99 years. More than half (54.5%) of the
respondents had no formal education. Eighteen (54.5%) had five or more children. The mean
parity was 4.48 + 3.00. There was a significant difference between the mean parity levels by age
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Table 1. Socio-demographic characteristics of participants.

Characteristics Total N =33

Age (years)

19-30 11 (33.3%)

31-45 12 (36.4%)

46-66 10 (30.3%)

Level of education

Koranic only 18 (54.5%)

Primary (partial or completed) 5(15.2%)

Secondary (partial or completed) 10 (30.3%)

Number of children (living)

<4 15 (45.5%)

5-8 14 (42.4%)

>8 4(12.1%)

Mean parity by age cohorts

19-30 2.18 + 1.60

31-45 6.25 +2.22

46-66 4.90 + 3.51
I p=0002

Mean age (years) 40.82 + 14.99

Mean parity 4.48 +3.00

Occupation

Traders 26 (78.8%)

Housewives 7 (21.2%)

https://doi.org/10.1371/journal.pone.0226158.t001

group (p = 0.002). The majority of the women (78.8%) were small-scale informal traders in the
market and the remainder (21.2%) were housewives (Table 1).

Key findings and interpretation

The findings from this study reflect the beliefs and thoughts of Hausa women of child bearing
and post childbearing ages. The themes included “Perception on the relationship between
tooth loss and childbearing”, “Beliefs about tooth loss”, “Causes of tooth loss”, and “Effects of
tooth loss on women”.

The network diagram [Fig 1] shows the perceived causes of tooth loss among Hausa
women of childbearing and post-childbearing age. These etiologies include dirty mouth, vom-
iting during labor, excessive sugary diet, aging, food impaction, tooth worm infection and hole
in the tooth, drinking cold water, road traffic accidents, other accidents, fights, extractions or
loss due to poor tissue support and cancer. These causes are further described below.

Array of reported causes of tooth loss

Poor oral hygiene. Respondents identified poor oral hygiene as a major cause of tooth
loss among women. Because most women do not practice good dental care, they have tooth
decay and tooth loss. Kolanut, a mild stimulant chewed to restore vitality and reduce hunger
pangs, results in staining of teeth and was associated with poor oral hygiene.

.. ..because of dirty mouth and kolanut chewing. Kolanut turn the colour of the teeth bad and
make them dirty
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Fig 1. Causes of tooth loss during childbirth.
https://doi.org/10.1371/journal.pone.0226158.9001

....R3, REC 013, Hausa community
... Some women are unable to take care of their teeth because they do not care about the
mouth

....R2, REC 010, Hausa community

.. ..lack of brushing the teeth will make them fall out.

....R1, REC 012, Hausa community

<+ v OO personal cleaning make the mouth to smell after sometime the teeth will be
shaking and fall out.

....R5, REC 015, Hausa community

Food impaction, tooth worm infection and caries. It was also discovered during the dis-
cussions that food impaction, inadequate dental care during pregnancy, and worms infesting
the oral cavity lead to tooth loss. Worms create the holes seen in teeth, cause caries, make the
teeth weak and eventually they are lost. Below are responses to support these points:

...meat impaction between teeth.

....Hole made by worms

....R3&R5, REC 015, Hausa community

...Tooth worms eat the tooth and make a hole in it. This cause tooth pain

...Tooth worms make holes in teeth and cause pain
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... L hear traditional medicine people say that tooth worm make holes in teeth and later gives
pain and the tooth will be removed

...... dirty mouth have worms that damage the teeth
....R1, R2, R3 & R4, REC 011, Hausa community

Aging. Discussants stated that women age faster than men due to childbearing and
domestic chores. These cause them to lose their teeth earlier than men.

... Women become old earlier than men and it is because of childbearing. Because of this
women lose more teeth than men

..My friend who left the city for the village now has missing teeth maybe because she works
more and she is not able to take care of her body. She is going to become old earlier than the
people in the city.

....R2 & R3 REC 012, Hausa community

.....as you grow old the teeth are no more strong, they are weak and will fall out one by one

...R6, REC 011, Hausa community

Nutrition and excessive sugar consumption. Furthermore, it was mentioned during the
course of the discussion that pregnant women enjoy eating excessive sugar and sugary foods.
This leads to weak teeth, causing toothache and easy loss of the teeth. It was unanimously
agreed that women mostly lose more teeth than men because of excessive sugar consumption.

. ..maybe she chew gums which contains sugar and can cause tooth hole and tooth loss.

....R2, REC 012, Hausa community

. .consumption of sugar coating food make holes in teeth

. ..consumption of honey, it is sweet and can cause holes in teeth

....R2¢» R6, REC 013, Hausa community
.....girls like to eat sweets and chew gum, these make the teeth go bad. They cause holes and
pain and the teeth are removed later

....R1, REC 011, Hausa community
Cancer. Respondents suggested that women of childbearing age could lose their tooth if
they have cancer of the mouth.

.. .Maybe the women that lost teeth have cancer

..... R6, REC 010, Hausa community

... Cancer, big or small makes the teeth to be shaking and fall after some time
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++u ... R1, REC 014, Hausa community

Other causes of tooth loss. Respondents offered that using the teeth to open bottled
drinks could cause pain/trauma leading to loss of teeth. In addition, it was mentioned that
teeth can be lost through fights or road traffic accidents and can also fall off by themselves (per-
haps due to periodontal disease) or through extraction.

. ... using teeth to open drink/ Coca-Cola crown tops or biting something hard. The tooth can
break or fall out

...... “Okada” (motorcycle) or car accidents can make teeth fall out if you hit you mouth on
the“Okada’or ground

.....R2, REC 015, Hausa community

.. My tooth was removed because of pain. There was a hole in it.
... Yes, my tooth came out on it own. It was shaking before it fell off

...R2& R3, REC 010, Hausa community

...punch or slap on the face from fights between two people can make teeth fall off

.. »R4, REC 013, Hausa community

Furthermore, it was mentioned that ingestion of cold water and cold weather could lead to
tooth loss.

...... drinking cold water and cold weather. .. ...

....R6, REC 011, Hausa community

Effects of losing teeth. Discussants described the effects of tooth loss in women of child-
bearing age as including esthetic decline, loss of self-esteem, eating and chewing difficulties,

and financial burden.
Respondents said that tooth loss affects their self-esteem. Sometimes they lose their joy and
are unable to speak in public and smile because of the shame of their lost tooth.

Very painful associated with missing of joy because you cannot talk or laugh like you want to
in public

.....R2, REC 014, Hausa community

Esthetic problem [I can’t laugh well because the gap (edentulous space) will show]

.....R3, REC 010, Hausa community

R3: Esthetic/ loss of self-esteem [I don’t like to laugh or talk in public so that people will not
laugh at me]

R5: It affects the beauty [when you lose your front teeth you don’t look beautiful again]

R6: Unable to smile
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.....R3, R5 &R6 REC 012, Hausa community

In addition, tooth loss makes eating and chewing difficult for them. It was noted during the
course of discussion that tooth loss causes pain and discomfort during mastication.

... difficulty in eating/ chewing—I am unable to chew meat or maize, I miss out on them

<. anytime I try to chew meat or maize, it is discomforting when the food is on the gum at
the back where there are no teeth. I don’t enjoy it.

....because it is front teeth I don’t have difficulty in chewing but I don’t feel pretty like I was
when the teeth were there.

.....R3&R5 REC 011, Hausa community

Finally, respondents complained about the financial burden to replace their teeth when
they lose them. They mentioned that it is expensive to replace missing teeth.

.....unable to chew and to replace with artificial teeth you have to pay money [Financial
burden]
.....RI1, REC 011, Hausa community

Perceptions and beliefs on the relationship between parity and tooth loss. Respondents
were unanimous in their belief that there is a relationship between tooth loss and childbearing
[Fig2].

Respondents said that during the course of labor, women vomit, which makes their teeth
weak and results in tooth loss. Excerpts from interactions with the respondents include:

.....Yes. I think because I know a woman with five children and she lost some teeth.

.....R2, REC 015, Hausa community

...... Vomiting during labor in female, which will make the teeth weak and will not last. Yes,
I am having vomiting during labor and only one tooth lost after menopause.

Belief Parity Reason for tooth
loss

loss relationship

6:22 the bellef that if a woman s I
vomiting during labor, she is going to.. 215 RY: Yes. There is relationship,
because of vomiting during labor.

BELIEFS

[ Belief_Child bearing and tooth

54 R2: Yes. | heard some old
‘women saying the number of

pregnancy/ delive...
s: 1 think because |
_’m
and .

Fig 2. Thematic beliefs of women on the relationship between parity and tooth loss.
https/doi.org/10.1371/journal.pone.0226158.9002

Beliet Child bearing frequency
and tooth foss relationship_none
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.....R2, REC 010, Hausa community

...Yes, I do vomit during labor and I lost my tooth [two teeth]

.....R3, REC 012, Hausa community

...We heard that when women are having vomiting during labor their teeth are not going to
last.

.....R1, REC 013, Hausa community

.. I vomited during labor but did not lose a tooth but I am afraid that I will lose one soon or
later

...... R4, REC 014, Hausa community

... T know that pregnancy will cause lose of hair, nail, tooth. It also causes pain in tooth.
When I was pregnant I lost my hair but not my tooth or nail.

...... R5, REC 011, Hausa community

<. ..the number of pregnancy that a woman has is the number of teeth she will lose.

...... R6, REC 016, Hausa community

..o I lost a tooth because I vomited when I was in labor

...R7, REC 015, Hausa community

During the course of the discussion, respondent gave a local phrase “payar baka” for vom-
iting during labor. Quotes to buttress this are:

...... Vomiting during labor [payar baka]

....R1, REC 010, Hausa community

..... I vomited when I was going to have my last child and my tooth fell off

.. .R3, REC 013, Hausa community

However, some respondents believed there is no relationship between tooth loss and child
bearing. Excerpts from interaction with the respondents are shown below:

... (Q: Any relationship between parity and tooth loss?). It’s not due to pregnancy. It’s due to
guava seed impaction between the teeth but that happened during pregnancy, I have 12 chil-
dren without losing any tooth.

....R1, REC 012, Hausa community

. ... I lost some teeth before I marry so it cannot be pregnancy that cause it since I was not
pregnant before I marry

...R3, REC 014, Hausa community
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...... No (Q7: Is there any relationship between the number of children women have and the
number of teeth lost?)

. . No [unanimously]

.....R1&6, REC 011, Hausa community

Some respondents stated that tooth loss is not associated with pregnancy or childbirth. It
emerged that this belief was based on the observations that young girls can also have tooth
decay that leads to tooth loss. Excerpts from interactions with the respondents are provided
below:

...... some women also have holes in teeth associated with tooth loss but not really associated
with childbearing. Because even a very young girl can have holes in teeth associated tooth lost.

... lost some teeth before I marry or even have children. It cannot be pregnancy maybe
the sweets and chewing gum I took when I was young.

.....R6 & R7, REC 010, Hausa community

Discussion

To the best of our knowledge, this is the first qualitative study to explore the perceptions of
women on parity and tooth loss. Our research provides an in-depth understanding of women’s
perceptions regarding the issue in a society where high parity is the norm. All the discussions
were conducted in the participant’s local language (Hausa) and environment. This was to
reduce misinterpretation, possible bias and false response [50]. The separation of participants
into different age groups allowed for diverse experiences and perceptions within the cultural
group to be expressed.

Generally, the women in this study did not perceive that the number of children is directly
associated with tooth loss. Pregnancy was indirectly related to tooth loss via the belief that a
woman is prone to lose a tooth or at risk of losing one in future if she vomits during child-
birth—the condition known as “payar baka”. Those who vomited during childbirth but did
not lose a tooth were afraid that they would lose a tooth or more teeth later in life. The partici-
pants could not explain the basis for the link between vomiting during labor and tooth loss.
Women could be conflating forceful vomiting with expelling of teeth that are lost due to
weakened gingival and periodontal tissues.

Vomiting, the forceful expulsion of gastrointestinal content through the mouth, is common
during labor. It is often a result of anxiety and nervousness about the labor process. In addi-
tion, severe labor pains and contractions can induce vomiting. A literature search on vomiting
during labor and tooth loss did not yield any further information. It is possible that the belief
of the Hausa women is specific to their population.

The participants in this study offered various causes for tooth loss. One of these was “dirty
mouth”. Dirty mouth, often the result of inadequate or no tooth brushing, is characterized by
accumulation of plaque and calculus deposits. These deposits harbor microorganisms that pro-
duce toxins, which are harmful to the supporting structures of the teeth. This situation leads to
gingivitis, and if untreated may progress to periodontitis and possibly tooth loss. Pregnancy is
associated with gingivitis and periodontitis, with progression of these oral conditions during
the pregnancy [51]. In addition, women with previous pregnancies have higher gingival index
scores and periodontal probing depths than those pregnant for the first time [52-54]. It is
therefore likely that pregnancy has an indirect effect on the supporting structures of the teeth
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that may affect tooth loss. However, the women in the focus groups did not mention the acute
symptoms associated with pregnancy gingivitis.

Worm infection is another factor our respondents believed to cause tooth loss. Tooth worm
was a widely held concept historically. There are oral and written accounts of tooth worms and
tooth decay in antiquity [55]. The worms were believed to burrow through the teeth to cause
decay and pain. Similarly, tooth worms were linked to periodontal disease. In Africa, guinea
worms from infected drinking water were considered to be a cause of tooth decay because the
worms breed in cool water settings such as deep wells [56]. Presently, deep cool wells serve as
major sources of drinking water in developing countries but not in developed countries [57].
Consumption of rotten, maggoty cheese was another suggested source of tooth decay [58]. The
Sudanese believed in the concept of tooth worms (‘sosa’) from infested foods as a cause of
tooth decay [59]. The tooth worm theory of tooth decay was first discredited by Fauchard
(1678-1761) and further disproved following the Age of Enlightenment [60]. For the Hausa
people, the tooth worm concept may persist because worm infestation is a reality of their daily
lives. Guinea worms, now approaching eradication, were until recently endemic in regions of
northern Nigeria [61]. Their breeding in cold water may tie into Hausa women’s belief that
drinking cold water is a cause of tooth loss.

Some of the respondents in our study perceived that sugary foods, including chewing gums,
are associated with tooth loss from carious decay. The origin of this belief is most likely a
reflection of Hausa women’s exposure to modern dentistry and health awareness. Even the
packaging of common products, such as chewing gums, frequently includes messages about
the effects of sugar. The Hausa women in our study related sugar consumption to pregnancy
cravings. This may be culturally specific or dependent on local food resources, as pregnancy
cravings for non-sugary foods in Africa are known to include clay and soils [62,63]. While
most studies document higher caries rates in women than men [28,30-33], differential con-
sumption of sweet foods has not been directly implicated as the cariogenic agent. Walker and
Hewlett [28] attributed the heightened caries experience of women to their involvement in
food processing and preparation, and with snacking patterns that enhance the cariogenic oral
environment. Pregnancy and parity are related to caries experience in some groups, with
women of high parity having more caries in studies of Thai and US women [64,65]. However,
there was no link between parity and caries in women from Tanzania and black South African
women [4,36]. This is an area requiring further research with more detailed examination of
dietary variability and oral health practices amongst women of high parity.

The participants in this study believed that women age faster than men due to the stress of
reproduction and household chores. Consequently, women lose more teeth than men. The
natural process of ageing is universally linked with tooth loss. Periodontal disease, caries and
tooth wear become worse and predispose an individual to tooth loss as they age. Maintaining
good oral hygiene can be difficult in old age due to poor mobility or the inability to carry out
fine movements for effective plaque removal [66]. In addition, ageing comes with health chal-
lenges such as diabetes, cardiovascular disease and the use of medications that can cause gingi-
val swelling and xerostomia (dry mouth) [66]. These health challenges, if not adequately
managed, further deteriorate the oral health leading to tooth loss. High parity women are
prime candidates for oral health complications. They are at greater risk of diabetes and cardio-
vascular disease [2]; a systematic review concluded that adults with diabetes have an increased
risk of onset and progression of periodontal disease [67]. At present, it is unknown if the
advancement of aging described by Hausa women refers to their general strength and energy
or if it includes some of these other age-related issues.

Tooth loss impacts greatly on the quality of life, and the participants in this study perceived
that the loss of one or more teeth affects mastication, their appearance, their sense of well-
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being and their financial status. Functional and esthetic impairments are widely reported in
the literature as major effects of tooth loss on individual quality of life [11,14,68]. As tooth loss
is associated with ageing, individuals may perceive that they are old following the loss of a
tooth. Affordability of dental care may be a challenge, especially in developing countries. The
participants in this study perceived that replacement of a missing tooth was expensive. This
may further reduce their quality of life because their hope of tooth replacement is low.

Hausa women'’s views on tooth loss illustrate that their knowledge base incorporates tradi-
tional beliefs (payar baka, tooth worm, sugar cravings), cultural notions of aging and attrac-
tiveness, and Western dental concepts regarding oral hygiene. These findings have clear
implications for future health initiatives, which need to address the complexity of existing
beliefs when working to change oral health behaviors.

The results of this study cannot be generalized because they represent the perspectives of a
specific group of participants. It is possible that a different group of participants may have dif-
ferent views. However, this limitation was taken into consideration by involving women of dif-
ferent age groups and parity levels.

Conclusion

The study participants offered various reasons for tooth loss, including poor oral hygiene,
vomiting during childbirth, tooth worm and ageing. The respondents perceived gender
inequality in tooth loss, with a tendency towards more loss in females. Masticatory and esthetic
impairments were the most perceived negative effects of tooth loss on the quality of life. Gener-
ally, the women in this study do not perceive parity per se as directly associated with tooth
loss. They associated childbirth experiences, particularly vomiting, as the cause of tooth loss.
The fact that the condition was identified with a specific term in the Hausa language (‘payar
baka’) illustrates that it describes a common occurrence with relevance to women'’s health
knowledge and oral health behaviors.

Supporting information

S1 Data. Bio data.
(XLSX)

$2 Data. Questionnaire data.
(DOC)

Acknowledgments

We thank the women who participated in the discussions and shared their experiences and
knowledge. We also thank the field team who helped with establishing the project, provided
local support in the Kano region, and translated the transcripts from Hausa to English.

Author Contributions

Conceptualization: Elizabeth O. Oziegbe, Lynne A. Schepartz.
Data curation: Elizabeth O. Oziegbe.

Formal analysis: Elizabeth O. Oziegbe.

Funding acquisition: Lynne A. Schepartz.

Investigation: Elizabeth O. Oziegbe.

PLOS ONE | https:/doi.org/10.1371/journal.pone.0226158 December 5, 2019 13/17

177



178



