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Abstract

Oral healthis an essential component of general health, oral diseases have a negative social
impact and adverse consequences on the quality of life, whileréaiment places a considerable
economidourden on individuals, communities and countries. Oral diseases are related to a number

of risk factors and determinants that arenmumon to diabetes mellitug’hich have oral
implications. This study aimed tighlight oral health problems among type 2atetic patients
attending UNRWA healtbenters in Gaza Governorates. The type of the study mndgtical
crosssectional study406 patients with type 2 DM selected through systematic random sampling
from 5 UNRWA health centers. The Wdideéalth Organz at i onds basi ¢ ed#&t hods
collect data and assess oral health.

Results showed 36.3% of participants never brush their teeth, only 16.5% brush their teeth twice or
more a day, (53.9%) hadn't faced teeth/mouth pain or discomfort during ghelpanonths. The

mean decayed missing filled teeth (DMFT) score was 18§, 16.4% of participats have no
gingival bleeding the mean number of teeth showing gingival bleedingis (9.79), showing
gingival bleeding9.91),and not present for bleedirtgst (9.14). While 2.4% have periodontal
pockets the mean number of teeth showing absence of pocket (7.15), showing pbckeh 4
(7.84), showing pocket 6 mm or more (4.96) and not present for pocket measurement (9.13). No
treatment was needed for 804 while prompt treatment including scaling was needed for 70.1% of
participants.Unavailability of all oral health services and far appointment were the most common
challenge facing participants at UNRWA health centers.DMFT index was a statistically
significantassociatedwith Age, educational level, employment status, frequency of teeth brushing,
diabetic duration, anglycatediemoglobin lbAlc) DMFT index was higher amonma |l e s 6
participants and participantainder the deep poverty line. Gingival bleediwgs statistically
significant associated with gender, and frequency of teeth brushing, but there was no statistically
significant association between gingival bleeding and periodontal poakdtsociedemographic,
glycated hemoglobirHbA1qg and diabetiaduration.

The present study concluded that patients tyjle 2 DM have many oral health problems, and
unaware of oral implications of diabetes, a new UNRWA strategy for oral health must be devised
for noncommunicable disease patieritased on incresing awareness of diabetic patients and
health providers about oral implication of diabetes mellitus, furthermore more similar studies
should be conduetl at national level and among schostudents, pregnant womemand

preconception women



List of contents

DTl =1 = 1o o PP I
ACKNOWIEAGMENL .. ..ottt e e e e e i
Y 0151 =T PR i
List of tables ....eeeeiiii e M
] 0] T LU =S vii

LISt Of ANNEXES.. .ottt e e e e e arn e Vi

List of abbreviations ... IX

Chapter (1) Introduction and Background

I 1 1 0T [ Td 1o o O P PP 1.
1.2 Research ProbIem..... ..ot eeeenns 3
1.3 Justification Of the STUAY.........oeiiiiiiii s 4.
1.4 STUAY ODJECTIVES. ...ttt e e e e e bbbttt ettt e e e e e e e e e eeeeemans 5
1.5RESEArCh QUESHIONS. .....ccvtiiiiiiieeii et e e e e e e e e e eeeeed 6.....
1.6Context of the StUAY..........oooiiiiie e 7
1.7 Operational DefinitioNS. .........cooiiiiiiiiiii e e e 11

Chapter (2) Literature review

2.1Conceptual FrameEWOIK.........coeeeuiiiiiiiiiiiiiieee e e 22
2.2LITEratUre REVIEW. ... .. it eeeees s e e e e e e e e e e e e e e ae s e e e e e e e e emnnam s 23
2.2.10ral Complications and Manifestatiof DiabeteaViellitus..................oeevvvvnnnnn 23
2.2.2 Periodontal Status of Diabetic Patients..............cccoeeeiiiiiiiiiiiiiiii e e 25.
2.2.3 Dental Status of Diabetic Patients.............oooiiiiiieeeei e 29
2.2.%0ral Health Problems and Sodalemographic Characteristics.............cc........30
2.2.%0ral Health Problems and Diabetic Duration ................cccuuviviiiiiiiiimeeeeenens 31
2.2.80ral Health Problems and HDALC.......... e eeeriiiiiiiieee e 32
2.27 Summary Of LIterature VIEW..........iiiiiiiiiiiii e s et e e e e e e 33
Chapter (3) Methodology

TN S LU T [ | o 34
S 11 [0 |V Y= 11 Vo RSP 34



3.4 Eligibility Criteria: Inclusion Criteria& Exclusion Criteria.......ccceeecveeeeeeeieiennees 35
3.5 Period Of the StUAY.........ccceeeiiiiiiieeee e e e e 35
3.6 Sample Size and SampliNg ProCESS..........uuuuiiiiiiiieeiiieii et ceeeemeeenms e e e e eeaeaeens 35
3.7 StUAY NSIIUMENTS. ...ttt e 36
RS =1 o= I @o] K] T (=] = 11 o] o 1RSSR 38
.9 POt STUAY.....ceeeeeeeeeccce e aa e e e 39
3.10 Data CoOllECHION......cceeeeeeii ittt crms ettt et e e e e e e e ettt e e e e aaaaeeeeeaaaaanns 39
3.11 Scientific Rigor: Validityand Reliability..............uuiiiiiiiiieeeee s e 39
3.12 Data ENtry & ANAIYSIS. .. .oiiieiee et e e s 4Q..
3.13 Study LIMItatiONS......ccooeiiiiiiiiiceeee e e e e e e e e e e e e s anns .40
Chapter (4) Results and discussion

72 | 1 o T 13 o 1o o 1SS PPPPO 41
4.2 DESCIPLIVE ANAIYSIS.....ciiiiiiie e e e e s 41
4.21Sociedemographic @aracteriStiCs...........oovvviviiiiiiiiiiiiiie e eee e e e 41
4.2.2 Diabetes Mellitsi Related @aracteristiCS..........ccccceeevvvivieieeeeeennnnn 44
4.2.3 Oral Health BSESSMENT........ccviiiiiiiie e a7
4.2.40ral Hygiene and Life Stylel@raceristiCs.............uuevvieemiiiviiiiiiiiiiiiieeeeeeeeee.. .49
4.2.4.A Self Oral ASESSMENT.......ccci it eeeeeer e e e e e e e e e 49
4.2.4.B Oral Hygiene BIINtENANCE..............evvuiiiiiimmm e 50
4.2.4.C Dental YBiL. ...ccoeiiiiiiiiii e ———————— e 51
4.2.4.D SMOKING BRIUS.....cciiiiiiiiiiiiiiiiitiit ettt e e et e e e e e e e e e e e e e e e e e aanns 52
4.2.4.E Experience of Pain/Discomfort afflBulties............cccccceeeeiiiiiniiiiiiiiiines 54
4.2.4.F Consumption of Sugary Foods amthks................cccovvmmmeeeeeeeiiiiiiie e 56
4.2.5 OralHealth SAtUS.........uueiieeeee e e 58
4.2.5.A DeNtal BALUS. .....uoiiiiii i rraae e e e e e e e 58
4.2.5.B Periodontal taUS...........covviiiiiiiiiiiiiiae e e e e e e e e e eeeen e aaannne 61
4.2.5.C Dental MAUM@......couuuiiiiiiiiiaeae ettt emmmeees e e e e eeenne e 63
4.2.5.D ENAaMEIEOIOSIS. ....coo i 64
4.2.5.E Dental BDSION......ciiiiiiieeeeiieiieeieeeeeiiere s e e e e e e e e e e e e e e et s eemnene e e e e e e e e e e e e eeaeennes 65
R ST 3 3 1= | (]SSP 66
4.2.5.G Oral MUCOSAISIONS........uuuiiiiiiieeeee e e 67
4.2.6 InterventionJrgenCy NBEAS......aoiu i 67



4.2.7 OraHealth Services SeeKiN@EEIN.........ccooiiiiiiiii e 68
4.3 Inferemial STAtiSTICS........oovieeeeieiiiiiier e e 71
4.3.1 Relationship between Dental and Periodontal Status, and -8ewiographic
(04 0P 1= o1 (=] 1157 1o PP RRTPPPRN 71
4.3.2 Relationship between Dental andri®dontal Status, and Diabetic

(O F= 1= ol (=] 1S 1TSS 78

4.3.3 Relationship between Dental and Periodontal Status, and Frequency of Tooth

(@11 1] o SRRSO 82
Chapter (5) Conclusion and Recommendations

5.1 CONCIUSION. ...ttt ettt e e e e e e e s s e e e e e e e e s e e nnees 85
5.2 RECOMMENUALIONS. .......ciiiii sttt e et e e e e e e e e e e e e s e s sne e abbbbbbeeeeeeees 87
5.2.1 Recommendations t0 UNRWA...cccc oo 87
5.2.2 Recommendations to ResearChers..........cc.ouuviiiiiiiii e eeeeeeeeee e 38
Chapter (6)

] (=T =] (oL OO 89
AANINIEX Sttt ettt e et e et e e e e e et n e e e e ————a e 103
Summary of &idy (Translatedo ArabiC)...........uevueeiiiiiiiiiiii e 121

List of tables

Tablel.1 Codingthe dentition statui primary and permanent teeth................... 13
Table3.2Health centers armbrresponding numberf representativeasnple..........39
Table4.1Distribution of the study participants according to ti8scic

demographic CharacteristiCs. ... e euriiiiiiiiiiiieii e 41

Table4.2Distribution of the study participants according to tBait related

(0 T T = T3 (= 5] 08U 44

Table 4.®istribution of the study participants accorglito their oral health
assessmeat UNRWA dental Station...........c.oooveeeeieeiiiiiiiiiniinnneeea 47

Table4.4.ADistribution of the study participants according to tekelf-reported

numbenpof teeth andelfassessmemtf teeth and gums...........ce........ 49

Table4.4.BDistribution of the study participants according to their Frequency of

Toothcleaning and Usage of aids for oral hygiene.......c............... 50

Table4.4.C Distribution of the study partpants according ttheir frequencyand

reasons Of dental VISiL.............euiiiiiiceeiiiiiiier e 51

Table4.4.D Distribution of the study participants according to their smoking

] =L LU S TR PP PPPPPPIN 52

Table4.4.EDistribution of the study participants according to their experience of

pain/discomfort or difficulties due to oral problems........c....cccoe.... 54

Vi



Table4.4.FDistribution of the study participants according to their frequency of

consumption of sugary foods or drinksS.............ccevumeeiiiiiniiiinniinneen 56
Table4.5.ADistribution of the study participants according to dentition stayus
£ o] = o5 PSP 59
Table4.5.B1 Distribution of the study participants according to thegwalence of
gingival bleeding and periodontal pocket............cccceeoiiiieiiiiiciinnnnnn, 61
Table4.5.B2 Distribution of the study participants according to their gingival
bleeding status and pocket measurement..............ccccceeeiiiiccceecnnnnn 62
Table 4.5.@istribution of the study padipants according to their severity of dental
trauma and number of teeth affected...............ccooi i, 63
Table 4.5.istribution of the study participants according to their enamel fluorosis
S S ] 1/ USSP P PP 64
Table 4.5.Bistribution of the study participants according to their dental erosion
severity and number of affected teeth.............ccooovvviiiiicc e 65
Table 4.5.Pistribution of the study participants according to their wearing
(0 =TT (U] L= (S T 66
Table 4.®istribution of thestudy participants according to their intervention
UFJENCY NEEAS. ...t 67
Table4.7.ADistribution of the study participants according challerfgesg them
seeking orbBhealthcareat UNRWA health centers.........................69
Table4.3.1.A Distribution of DMFT of participants regarding their secio
demographic characteristiCs..............oooovviviiiiiiceeeec e, 71
Table4.31.BDistribution the Prevalence of gingival bleeding of participants
regarding their socidemographic characteristics................c........ 74
Table4.3.1CDistribution the Prevalence of periodontal pocket of participants
regarding their sockdemographic characteristics.......c........c.vvvumn... 75
Table4.3.2.ADistribution of DMFT of participants regarding their diabetic
(0] g F= 1= Tod (] 1S 1[0 USRRPR 78
Table4.3.2.BDistribution of prevalence of gingivaleeding regardingiabetic
CharaCLEIISTICS. ...t e e e e 80
Table 4.3.2.Oistribution of prevalence of periodontal pocket regardiiapetic
CRArACTEIISTICS. ..o e 80

Table 4.3.3.®istribution of DMFT index regarding frequency of teeth clea@ingd2
Table 4.3.3.Bistribution of prevalence of gingival é#ding regarding frequency of

teeth CleaniNg.... ... e 83
Table 4.3.3.0istribution of prevalence of periodontal pocket regarding frequency of
teeth CleaniNg.... ..o 83

List of figures

Figure 11The WHO Community Periodontal Index probe recommended for
clinical eXamiNAtioN.........coooiiiiiiiiiieeeiii e eeeen 16

Figure 2.1 Conceptual frameworkFIQUIre.........cccooeeeeeiiiiiiiieeeseeemeeeen e 22

Vil



Figure 4.Distribution of participants by gender.............ccccccvivimiiivviinnnnn. 42

Figure 4.2Distribution of particignts by BMI...........oooviiiiiceiceeeee 45
Figure 4.3 Distribution of participants by DM control status......................... 46
Figure4.4Frequency of teeth cleaning.................ovvveeiveveveiies e eeee e 51
Figure 4.5 DMFT index of g€ grOUPS.....ccciiiiiiiiiaaeiie i 58
Figure 4.6 Place of oral health services.............ccccc..o. v veeeeeeeee....68

Listof annexes

Annex 1 Study activities time table............ccocoii 103

Annex 2JNRWA healthcenters type 2 DM patiémand sample size.....104

Annex 3 LiSt Of @rbitrators.........evveiiiiiiiiiieeee e 105

Annex 4 Interviewed qUESLIONNAITE...........cooviiiiiiiiiiiieeee e 106....

Annex 5 Oral health assessment form..............vviiiiiiniiiieeeeeeeeeeeeeeiees 110

Annex BConsenform (ENglish) .........ooovviiiiiiiiee 112

Annex 7 Consent form (ArabiC).......ccooovieeiiiiiiiiceee e 113

Annex 8 An official letter of approval from the Helsinki Committee in the Gaza
L] T PP PP PPPPPPPPP 114

Annex 9 Sheffe tesof significant associations ...........ccceeeveieiiieieieeeen, 115

viii



List of abbreviations

ANOVA One way Analysis of Variance

CPI Communiferiodontal Index(modified

CPITN CommunityPeriodontal Indexand Treatment Need
DM Diabetes Mellitus

DMF Decayedissing andrilled

DMFT DecayedVlissing andrilled Teeth Index

FDI Federation Dentairelnternationale

GG Gaza Governorates

GS Gaza Strip

GB Gingival Bleeding

HC Health Center

MOH Ministry of Health

NCD Non Communicable Disease

OPT Occupied Palestinian Territory

OH Oral Health

OHA Oral Health Assessment

PCBS Palestinian Central Bureau of Statistics
PD Periodontal Diseases

PP Periodontal Pocket



SPSS Statistical Packag®r Social Science
SES Socioeconomic Status

UNRWA United Nations Relief and Works Agenfoy Palestine Refugees in the

Near East

WHO World Health Organizatio



Chapter 1

Introduction
1.1 Background
As a basichuman right,an es&ntial component of general health and important
determinant factor for quality of life, oral health provides clues of overall health and
reflectswell-being ofpeople. Poopral health is accompanidy poor general health, so
oral health and general htaére related to each other astibuld bantegrated rather than
separated from each other. However the impairment of the ability to breath, eat, swallow,
speak, and smile will interfere with the ability to interact with others, attend school, and
work (WHO, 20164 Furthermoreoral diseases have a negative sonigbact and adverse
conseguences on the quality of lifef affectedpeople, while their treatment places

considerableconomic burden omdividuals,communities andountriegWHO, 20161).

TheWor | d Health Organi zat i ormstéte\dfilieing freeeffom ne s
mouth and facial pain, oral and throaincer, oral infection and sorgseriodontal (gum)

disease, tooth decay, tooth loss, and other diseases and disordensittlzatilin di vi dual 6
capacity inbiting, chewing, smiling, spealg, and psychosocial weltleingd (WHO,

2012).

The most common oral diseases are dental cavities, periodontal (gum) disease, oral cancer,
oral infectious diseases, trauma fromjuries, and hereditg lesions. The mouth is a

i Gat d¢hef body, revealsigns of general health disorders.Howewsal conditions have

an impact on overall health and disease. Bacteria from the mouth can cause infection in
other parts of the body when the immune systemb®encompromised bglisease or
medical treatmentéDHF, 2017)Systemic conditions andheir treatment have ampact

on oral health (e.g., reduced saliva floan alteredbalanceof oral microorganisms).
Periodontal disease has been associated withnabe of systemic conditions. Major
chronic diseaseéisfor instancecancer, diabetewmellitus andheart diseasé share common

risk factors with oral diseasso itis obviousthat oral health is a basicomponent of

health and must be considered andudell in the provision of healttare and the design of
community program(®HF, 2017)

Diabetes mellitus (DM), commonly referred to as diabetes, is a group of metabolic diseases
in which there are high blood sugar levels over a prolonged péW4dO, 20169.

Symptoms of elevateblood sugar include frequent urination, increased thirst, and

1



increased hunger. If left untreated, diabetes can caasgy complication®HO, 2013a)
acuteomplications can include diabetic ketoacidosis,-ketotic hyperosmolar coma, or
deatl{Kitabchiet al, 2009).Serious longerm complications include heart disease, stroke,

chronic kidney failure, foot ulcers, and damage to the(@yd®©, 2013a)

During 2016, 422 million people have diabetes worldwidp from an estimated 382
million people in 2013and from 108 million in 198&/HO, 2016¢. Accounting for the
shifting age structure of the global population, the prevalence of diabetes is 8.5% among
adults, nearly double the rate of 4.7% in 1@30 and Hu, 2014 Type2 makes up about

9% of the casdShlomoet al, 2011)On Gaza strip, with over 2 million population, more
than 70% are refugees, and 90% of themrved by UNRWA health centers, abd0000
diaketic patients are followed by 22ealth centers at Gaza field aatiog to UNRWA

health report 201,5with a prevalence of 15.1% among served population over 40 years old
(UNRWA, 2016 a).

Oral complications of DM include xerostomia (mouth dryness), periodontal disease, dental
caries, sialosis, taste impairment, fungal infections, acheh planus, geographical and

fissured tongue, and severe temporomandibular joint dysfuatidviaskaretal.,2011)

Several soft tissue abnormalities have been reported tsbeiaed with diabetes mellitus

in the oral cavity.These complications ihade periodontal diseases (periodontitis and
gingivitis); salivary dysfunction leading to a reduction in salivary flow and changes in
saliva composition, and taste dysfunction. Oral fungal and bacterial infections have also
been reported in patients withatetegAl-Maskaretal., 2011) Thereare also reports of

oral mucosallesions in the form of stomatitis, geographic tongue, benign migratory
glossitis, fissured tongue, traumatic ulcer, lichen planus, lichenoid reaction and angular
chalitis. (Sandbergtal., 2000 Guggenheimetal., 2000) Furthermore delayed mucosal
wound healing, mucosal neusensory disorders, dental carriasnd tooth loss has been
reported in patients with diabetgamster and Lalla, 2008].he prevalence and the chance

of developig oral mucosal lesions were found to be higher in patients with diabetes
compared to healthy contr¢&ainetal., 2010)

Many studies have revealethat periodontal infection and DMhave a tway
relationshiglLalla and Lamster2012Taylor, 200).Léestatedthat periodontal disease is

the sixth most common complication of RMe, 1993)whereakalla and



Lamstereported that DM is the strongestrisk factor for periodontal infection compared to
the other systemicconditions such as hypertefisatia and Lamster2012).

Because of increased awareness thdthwmalth is important componeat general health,

and because oral health sharing non communicable diseasessafactors along with

desire to improve general health, wellbeing of the patients and proomd health of
patients with NCDjn 2012 oral health assessment of NCD patients was introduced into
UNRWA primary helih care centers. The scarcit§y studies about diabetes oral health
status and needs is enhancing this study to assess the orhl dfedlabetic patients
attending UNRWA health centers in Gaza governorates in order to identify their dentition
and periodontal status for determining their oral health needs and discover challenges

facing them to maintain their oral htal

1.2 Research pblem

| t kihawn that oral health ia crucial element of general health and plagnajor role in

the qualityof life thatis why oral health presents clues of overall heRlitbetes is certain

to be one of the most challenging health problems in2th& century Uncontrolled
diabeteshas several oral complicationsyareness regarding maintenance of oral health is

important for longterm control of diabetésacopino, 2001Pradeepa and Moha2002).

To date, in Pakine no studies were conductaldoutdiabeticp a t i arah he&hdor oral
complications of DM Generally,studiesconcerning oral health care of thepulation are

scarce in Palestine.

Despite he increased awareness that oral health is an important component of general
health combired wih a desire to improve health services provided to diabetic patients
attending UNRWA health centerstill oral healthis ignoredand still, oral healthneeds

more attention and assessment.

The concept of nesgd demands and challenga® crucial foithe planning, provisionand
evaluation othealth servicesWhere there is gap in information about oral health needs
and demand of diabetic patients attending UNRWA health certecsrdingly, this study

will try to determine oral hdth needs of diabetipatientsand identify common challenges
facing them seeking oral health care in order to improve the overall health services

provided for diabetic patients.



1.3 Justification
Oral health is essential to general health and-lhaghg at every stage of lifd healthy

mouth enables not only nutrition of tpaysical body, but also enhances social interaction
and promotes seHsteem and feelings of wdleingDHF, 2017)

Living without teeth severelyfiects the quality of life and can lead to unhealthy djets
malnutrition and social isolation, oral diseases resulting in milladraays of work lost in

many countries thus oral diseases are major causes of economic and social loss of
individuals and countri€sDI, 2014)

Oral diseases are related to a numbenssf factors and determinants that are common to
many other chronic diseases particularly cardiovascdiseases, cancer, respiratory
diseases andjiabetes. Tadding such a common risk fact@s tobacco use, high sugar
intake and lack of physical actiyiwill reduce the burden @ number of highmpact
diseases. Major risk factors as well asaoier determinants such as socioeconomic status
which affects oral and general healthat is why, a common approach to reduce and
prevent these risks will nanly improve oral healttbut will also have a vast impact on the
global burden of NCDs, health system and general development p(é@res2014)

Despite most oral diseases are preventable, almost everyone is likely to be affected by
during the lifetime.oral diseases hava significant impact in the quality of life of
individuals, their participatiom the society and economic productivity as well aghan

health system, making ordiseases a significant public health con¢ebi, 2014)

Even though tiere is no comprehensive data of teeonomic coast of oral diseases
globally or locally, the WHO estimates that they grefourth most expensive condition to
treat if a curative approach is taken, rather than a focus on prevention. The expenditure on
dental care as a percentage of total health expenditure is often tfloare6%Petersen,

2003)

Diabetes mellitus is a systemic disease with several complications affecting the quality of
life. Diabetes is certain to be one thie most challenging health goems in the21st
centuryUncontrolled diabetes has several oral complications. Awareness regarding
maintenance of oral health is important for ldegn control of diabetésacopino, 2001
Pradeepa and MohaR003).



In Gaza strip, with over 2 million pofation, more than 70% are refugees, and 90% of
themserved by UNRWA health cente’sbout 40000diabetic patients are followed by 21
health centers at Gaza fieldccording toUNRWA health report 20181e prevalences
15.1% amongheserved population ovel0 years ol(UNRWA, 2016 a).

Palestinian refugees passing into epidemiological thiansiperiod toward nor
communicable diseases, mainly diabetes, whiegeimpact of diabetes amorbidity and
mortality is severe and increasifigNRWA, 2016 a).There ae many oral sequences and
complications of diabetes mellitus, amperiodontal infectionwhich is the sixth most
common complication ofDMthe and DMhave a twavay relationshifPreshawt al,
2012).

Despite the magnitude of oral diseases and their systiekeage with others illesses, oral
health is commonly neglecteohd sudiesconcering oral health care of tip@pulation are
scarce in UNRWAThere are only a few reports providing informatidro@t dental care
procedures provided for registered refugess] statistical report about oral screening
which include patients with NCD, thesreports danot give us any information about

dentition status, periodontal status and oral health needs of such population.

The concept of neednd challengearecentral 6 the planning, provision apdvaluation
of health services. For effective planning and evaluation of any health service, both
estimates ofevels of needas well as challenges on seekb®haviorfor treatmentshould

be taken into account

The aim of he presnt study will determine oral health problems and challengesabf
health afterassessmenodf the dental and periodontal status tfpe 2diabetic patients

attending UNRWA health centers in Gaza governorates patients

The study could be able to pide the public health decision makers a baseline for a new
strategy for oral health services for rommmunicable disease patients or retrieves the

excitant services where epidemiological data are valuable.

1.4 Study objectives

1.4.1 General objective

The aim of this study is thighlightoral health problems among type 2 diabetic patients
attending UNRWA health entes in Gaza @Gvernoratesn order to know oral health

problems 6type 2 diabetes mellitus artetermine their oral health need along exposing
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the most common challenges facing them on seeking oral health services at UNRWA
health centers.

1.4.2 Specific objectives

1- To assess oral health type 2 diabetic patients attending UNRWA health centers.

2-To determine oral health needs of typediabdic patients attending UNRWA health

centers.

3-To identify the commorchallengedaced by type 2diabetic patients seeking oral health

in UNRWA primary health centers in Gaza governorates

4-To develop recommendations to improve the oral health servicegl@doto diabetic

patients attending UNRWA health centers.

1.5 Research gquestions

1) What are the oral health problemstype 2 DM patients attending UNRWA health
centers?

2) What ae the dentalnd periodontahealth statusf type 2 DM patients attendin
UNRWA health centers?

3) Is there an association between dental caries and periodontal diseases, and socio

demographic characteristics oftype 2 DM patients attending UNRWA health centers?

4) Is there an association between dental caries and periods#abel, and diabetic
duration or HbAlc?

5) Is there an association between dental caries and periodontal diseases, and frequency of
teethbrushing?

6) What are the oral health neealmongtype 2 DM patients attending UNRWA health

centers in Gaza goverrates?

7) What are the most common challenges faced by type 2diabetic patients seeking oral

health in UNRWA primary health centers in Gaza governorates?



1.6 Context of the study

1.6.1 Demographic ntext

The Gaza Bip is anarrow band of landying on the Mediterranean Se#&ccording to
Palestinian Central Bureau of Statistics (PCBS)it is 45 kilometers long and-62
kilometers wide with an area of 378 square kilom¢RE8S, 2015).The Gaza Strip
comprises a narrow zone of land located in the southyeestd Palestine with about 1.91
million inhabitantdt is composed of five governorates: North Gaza, Gaza, Dddaklh,

Khan Younis, and Rafah. In tleecupied Palestinian territorie®RPT), Gaza governorate

has the second highesumber of populationvith 13.£46 of the total population, which
comes after Hebron with 1B%6 of the total populatiodccording to the PCBS, the high
population density in Palestine in general and especially in the GS is due to the
concentration of about 2.1 million people im area not exceeding 365 kmThose people

are mostly Palestinian refugees who had to abandon their families to flee from the
occupied towns in 1948, in addition to high natural inaeafsthe Gaza Strip population.

In 2018 the estimated population dépsivas @3 individual/knf in Palestine, 32
person/kn in the West Bank versus 5324 individualkin the GS (PCBS, 20BBAfter

the end of the First World War, historical Palestine wasea under the British Mandate
and from 1948 to 196 hé GSwas undehe Egyptian Administration, then it was occupied

by the Israeli army in June 196Fhen according to Oslo agreemen tisraelis dfcially
handled the GS to the Palestinian Authorityl994 with partial autonomy that lead to
improvement of the socialnd economicstatus of the Gazan people tile setting up of
Intifada in2000 where theolitical and socioeconomic situati started to deteriorate and
reached to the maximum disaster in June 200C
di vi snd Gazan people started to suffer from its sequerecdight sege has been
imposed on the GS to contrbbrders, movement of goods and travekensl form that
terrible eventlsrael launche three large scale aggressiams the GSwhich resulted in
thousands of deaths and injuries among people and damage of thousands of houses,
manufacture ampounds, agaultural resources(Elshaer, 2015).

During 2018, the total population who live in the Gaza Strip and West Bank was about 5
million, including about 2.1 miibn in the GS. Based on these estimates the urban
population is accounted for 73.9% in 2016 and the percentage of the population living in
the rural area is 16.6%, while in the refugee camps accounted for 9.5%. The Palestinian



community inthe GSresidens 6 young more heavily than i
the proportion of individuals in the age groupl@) in the middle of the year 2017 was
38.9% of the total population in Palestine, by636.lived in reality in the West Bank and

42 6% in the Gza Strip (PCBS, 2088

The Occupied Palestinian Territorieshas a young populatioms the percentage of
individuals aged (@4) constituted 39.4% of the total populatidine elderly population

aged (60years and over) constituted only 2.9% of the tptgdulatiofMOH, 2016.

1.6.2 Socioeconomic Gntext

The economic situation in the Gaza Stripeisiblycharacterized by poor and low income,

the complicated political and economic situation worsen the life of peopledue to the high
grade of uncertainty anrecurrent disasters(Elshaer, 2015). People suffer thentight

siege that restristpassing of goods and aids across the borders, both importing and
exporting goods to and from Gaza are restricldee Palestinian economy has severely
damaged becausé the current political situation and the siege imposed oGamEaStrip.

Since the end of the second intifada, Israel has impadedkadeon the GS in addition to
recurrent wars and other invasive attacks on the territory resulted in degraded economic
conditions and mass destruction of infrastructure and industry. isrgeised border
closures, which became more restrictive after Hamas seized control of the GS in June
2007, have resulted in high unemployment, elevated poverty rates, and a shagticontra

of the private sector that had reliprimarily on exportnarkets.According to the Labour
Force Survey Results Fourth Quarter (Jariuamarch, 2018) Round, the labour
forceparticipation rate of individuals aged 15 years and above was 45.4%, Thermfm
individuals participating in the labour force in Palestine Wagl0,200in the 1st quarter

2018 820,900in the West Bank anf19,300in Gaza Strip. The labour force participation
rate in the West Bank wakl.9% and46.26 in Gaza Strip, the gap the participation rate
between males and females in Palestine still very big where it reZ6h&d for males
compared with19.9% for females. Furthermor&0.26 the unemployment rate among
labour force participants where the number of unemployed404800 in thel®'quarter

2018; distributed as 255,000 in Gaza Strip and 149,800 in the West Baek
unemployment rate in Gaza Strip was 49.1% compared with 18.3% in the West Bank in
the 1¥quarter 2018,and the unemployment rate for males in Palestine wa$9%85
compared with 48.9% for females.The highest unemployment rdte iff'quarter 18

was 49.6% among youth age?D-24 years. For years of schooling, the highest



unemployment rate among females with 13 years of schooling and more was 52.2%.
(PCBS 2018h)

Due to the closures and blockade imposed on the GS and the beginning of serious
crackdown on the tunnels that ran under the Egyptian border to bring in fuel, construction
materials, ad consumer goods in July 2Q1the population in GS has experienced a
decline in living conditions, with deteriorating infrastructure and poor quality of vital
services such as health, shelter, education, water and sanitation. About 54% of Gazans are

food insecure andfarther 12% arevulnerableto food insecurity (PCBS, 26).

1.6.3 Health Care System

Palestinian health care system is complex as there are four main providers for
healthcareservices; MOH, UNRWANonGovernmental Organizations (NGOs) and the
private forprofit serviceproviders. MOH is the main health carevyler; it provides
primary, secondary, and tertiary services and purchase advanced medical services through
referring patients to the neighboring countrigsl aother private and NGO heattdre
facilities, it also plag a role in providing and controllingrimunization scheme, public
health activities, licensing and registration of health facilities. MOH is the main PHC
provider that operated72PHCs54 in GS and 418 in WB, While NG@sanage210PHGCs

81 in GS and 129 PHCs WB(MOH, 2014. Compare to UNRWA it operate$4

PHCs; 22 in GS and 48 WB (UNRWA, 2016b).

In the GS the provision of health care services is adversely affected by the continuous
Israel siege and the internal political division, while the primary and secondary health
sector continueat function it faces many challenges as shortage of essential drugs and
consumablat MOH facilities

Despite of previous, it is worth to mention that the health sector has exerted significant
efforts not only to maintain health services but also to impanw present some new
services such as opening of new specialized services at MOH hospitals as cardiac surgery
and cardiac catheterization, introducing new schemes for health services as Family Health
by UNRWA (MOH, 2014)

According to Palestinian Healtmformation Center (PHIC),fé expectancy at birth for
Palestinians in the occupied Palestinian territory was 73.7 years in 2016; in the same year,
infant mortality for Palestinians in the occupied Palestinian territory, includamgf
Jerusalem was 10.5ep 1000 live births and under 5 mortality was 12.2 per 1000



(PHIC2017.Health inequalities exist with generally worse health outcomes in the Gaza
Strip compared to the West Bank: for instance, the Ministry of Health reported maternal
mortality to be 15.5er 100 000 births in the Gaza Strip compared to 12.4 in the West

Bank in 2016. The year 2017 marked 10 years of blockade of the Gaza Strip, with a
concerning stagnation or deterioration of several health indices, including infant and
neonatal mortality. fiere also exist considerable health inequalities between the

Palestinian population and the 611 00@édi settlers in the West Bank (OCHA, 2017).

While the occupied Palestinian territory boasts consistently high rates of childhood
vaccination and weledablished systems for the surveillance of communicable diseases,
the burden of nolommunicable diseases is rising. Cardiovascular disease, cancer and
cerebrovascular disease cause just over half of all deaths among Palestinians in the
occupied Palestiniaterritory, according to data from the Ministry of HealBHHIC, 2017.

The Palestinian Women living in Gaza iftishowing high Fertility Rateshé mean
number of children ever born for women ever married in Palestine in 2017 is 4.4 births, of
which 4.3 lirths for women living in the West Bank and 4.5 births for women in Gaza
Strip (PCBS, 2018a).

1.6.4 UNRWA

UNRWA is the United Nations Relief and Works Agency for Palestine Refugees in the
Near East that provides health, education and relief serthegskecomesthe largest
humanitarian operation in the occupied Palestinian territ@rjginally it intended to
provide jobs on public works projects and direct relief for 652,000 Palestinian Arabs who
fled or were expelledy Israel gangsduring the fighting lhat followedthe end of the
Britishmandate over Palestine. Today it provides education, healthsoaral services and
emergencyaid tosome5 million Palestinian refugees and it has been the main health care
provider over 65 years that provides a corhpresive health care fromaternal and child
health care,infant care and immunizations school health, oralhealth, consultations,
diagnostic or laboratory service®r management ofnoncommunicable diseases
(UNRWA, 2016 b.

UNRWA is the secongrimary hedth care provider in the Gfhat plays an important role

in health services dekry, providing free of charge PH&hd purchasing secondary and
tertiary services for the registered Palestinian refugees. The mardistbealth program

is to protect, prexve and promet the health status of Palestinieafugees within the
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agencyob6s five areas of o0 paza &ip anol Mest(ban&)r d a n ,
through 138 PHC centers and 1 hdspiin Qalgelia in WB.In the recent years
UNRWAhealth program facd many challenges, the maof them was its vertically

oriented health servicdhroughmaternal and child care, n@mommunicable diseasare

and general clinical careush services are not integratethis challenge facedhe
epidemiological transitioramong Palestinian people including refugeseith a shift of
diseasedrom communicabl@nes to norcommunicable which appears in the higher rates

of diseases including heart diseases, cancer, hypertension and cardiovascular diseases and
diabetes mellitus wbh become the leading causes of death to general population
including Palestinian refugeeand account for 70 to 80% of causes of degiisIRWA

,2016 3. Addressing the above challesgdNRWA has begun the health reform in June

2011 by adopting the famyilhealth tean{FHT) approachand ehealthasthe core strategy

of the reformto strengthen primary health cafeHT is a familycentered,continuous and
comprehensive primaryhealth care delivery, focusing not only on cuwateteut also on

the promotion ohealthand healthy lifestyle.-Bealth iscomposed of the electronic medical
records developeby UNRWAt o i mprove patientsdéddatamanage
of theoverall healtlserviceqElshaer, 2015)

1.7 Operational definitions

1.7.1 Diabetes mellitus
Diabetes mellitus (DM), commonly referred to as diabetes, is a group of metabolic diseases
in which there are high blood sugar levels over a prolonged period

Type 1 DM results from the pancreas's failure to produce enough insulin. This form was
previousy referred to as "insuliependent diabetes mellitus" (IDDM) or “juvenile

diabetes". The cause is unkva

Type 2 DM begins with insulin resistance, a condition in which cellstdarespond to
insulin properiyWHO, 2016d.

1.7.2 Oral Health Assessment
1.7.2.10ral Health;

It is a state of being free frothe mouth and facial pain, oral infection and sores,

periodontal (gum) disease, tooth decay, tooth loss, and other diseases and disorders that
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i mit an individual 6s c,speaking, ang psychosobial well n g, ¢
beingWHO, 2012)

1.7.2.2DMF Index;

The DMFI (DecayeeMissingFilled Index) is one of the simplest and most commonly
used indices in epidemiologic surveys of dental caries. DMF was introduced by
Klein,Palmerand Knutsonirl938 and modified by WHO 1987 and 199VHO, 1997)

1.7.2.3The community Periodontal Index Treatment NeecCPITN

The CPITN Index was developed by tRederationDentairénternational@=DI) and

World Health Organization in 1982. This index was designeddess the treatment needs

of specific groups. It can be used as a screening or monitoring tool to determine the
periodontal treatment needs of either a community or an individual. Only six
measurements per a person are recorded, so it is time efficient agsessing a large
grougKhamrco, 1999)

1.7.2.4 Dentition Status

The examination for dental caries was conducted with a plane mouth mirror. The use of
radiography for detection of approximal caries is nhot recommended because the equipment
Is impracticalto utilize in most field situations. Likewise, the use of fibreoptics is not
recommended. Although it is recognized that both these diagnostic aids reduce the
underestimation of dental caries, logistical complications and frequent objections on the
part d subjects to exposure to radiation outweigh any potential gains.Examiners adopted a

systematic approach to the assessment of the dentition status, bearing the following points

in mind:

A - The examination proceeded i nthapacedorthder | vy
adjacent tooth or tooth space.

A  Atooth wasconsidered present in the mouth
A 1 f a permanent and primary tooth occupi

permanent tooth only should be recorded.
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Code Conditdon/statuas

Primary Permanent
teeth teeth
Crown Crown Root
A 0 0 Sound
B 1 1 Caries
C 2 2 Filled, with caries
D 3 3 Filled, no caries
E 1 - Missing due to caries
- 3 - Missing for any other reason
F & -~ Fissure sealant
G 7 7 Fixed dental prosthesis abutment, special
CIoOWn or veneer/implant
- B 8 Unerupted tooth (crown)/unexposed root
- O 9 Mot recorded

Table 1.1. Coding the dentition status primary and permanent teeth

The criteria for diagnosing a tooth status and the coding were as follows:

0 Soundcrown. A crown was coded as sound if it showed no evidence of treated or
untreated clinical caries. The stagef caries that precede cavitation, as well as other
conditions similar to the early stages of caries, were excluded because they cannot be
reliably identified in most field conditions in which epidemiological surveys are
conducted. Thus, a crown with tHellowing defects, in the absence of other positive

criteria, was coded as sound:

A White or chalky spots:; di scol ored or rou
CPI probe;
A Stained enamel pits or f i s orusofteréng af tha t di d

floor or walls detectable with a CPI probe;

A Dar k, shiny, har d, pitted areas of ename!
enamel fluorosis;

A Lesions that, on the basis of apgeamddto di st

be due to abrasion.
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1 Cariouscrown. Caries was recorded as present when a lesion in a pit or fissure, or on a
smooth tooth surface, has an unmistakable cavity, undermined enamel, or a detectably
softened floor or wall. A tooth with a tempoydilling, or one which was sealed but also
decayed, was included in this category. In cases where the crown has been destroyed by
caries and only the root is left, the caries was judged to have originated in the crown and is
therefore scored as crown eionly.

The CPI probe was used to confirm visual evidence of caries on the tooth surface(s).
Where any doubt exists, caries was not recorded as present.

2 Filled crown, with cariesA crown was considered filled, with decay, when it had one or
more permaent restorations and one or more areas that were decayed. No distinction was
made between primary and secondary caries and the same code applied regardless of
whether the carious lesions were in contact with the restoration(s).

3 Filled crown, with no caes.A crown was considered filled, without caries, when one or
more permanent restorations were present and there was no caries anywhere on the crown.
A tooth that has been crowned because of previous decay was recorded in this category. A
tooth that has den crowned for reasons other than caries by means of a fixed dental
prosthesis abutment was coded 7.

4 Missing tooth, due to carie§his code was used for permanent teeth that had been
extracted because of caries and were recorded under coronal statest @asot used

for teeth deemed to be missing for any reason other than caries.

5 Permanentooth missing due to any other reasdiis code was used for permanent
teeth deemed to be absent congenitally or extracted for orthodontic reasons or because
periodontal disease, trauma, etc.

6 Fissuresealant.This code was used for teeth in which a fissure sealant had been placed
on the occlusal surface, in pits or for teeth in which the occlusal fissure had been enlarged
wi t h a r o u nsdheadpbeodaind & Eomposgite material placed. If a tooth with a
sealant had caries, it was coded as 1.

7 Fixeddental prosthesis abutment, special crown or venélis code was used under
coronal status to indicate that a tooth forms part of a fixed bridge abiuthies code was

also used for crowns placed for reasons other than caries and for veneers or laminates
covering the labial surface of a tooth, on which there was no evidence of caries or a

restoration.
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Note Missing teeth replaced by fixed partial dergupontics are coded 4 or 5 under
coronal status, while root status is scored 9

Implant. This code was used under root status to indicate that an implant has been placed
as an abutment.

8 Uneruptedooth (crown).This classification was restricted to pemeat teeth and used

only for a tooth space with an unerupted permanent tooth but no primary tooth. Teeth
scored as unerupted were excluded from all calculations concerning dental caries. This
category did not include congenitally missing teeth, or texstihals a result of trauma etc.

9 Not recorded.This code was used for an erupted permanent tooth that cannot be
examined for any reason such as orthodontic bands, severe hypoplasia, etc. This code
wasused under root status to indicate either that thia toas been extracted or that
calculus is present to such an extent that root examination is not possible.

Dental Caries Index: (DMFT)

Decayed, Missing and Filled Teeth Index (DMFT), the D component included all teeth
with codes 1 or 2. The M componentmarised teeth coded 4 in subjects under 30 years of
age, and teeth coded 4 or 5 in subjects 30 years and older, i.e. missing due to caries or for
any other reason. The F component included teeth only with code 3. The basis for DMFT
calculations is 32 teeth.e. all permanent teeth including wisdom teeth. Teeth coded 6
(fissure sealant) or 7 (fixed dental prosthesis/ bridge abutment, special crown or

veneer/implant) were not included in calculations of the DMFT index.

1.7.2.5Periodontal Status: Community &iodontal Index (CPI) modified

Two indicators of periodontal status are used for this assessment: gingival bleeding and
periodontal pockets. A specially designed, lightweight CPI metallic probe with-mr.5

ball tip was used, with a black band betwednad5.5 mm, and rings at 8.5 and 11.5 mm
from the ball tip Fig. 3.1). All teeth present in the mouth were examined for absence or
presence of gingival bleeding and absence or presence of periodontal pockets; pocket depth
was measured with the WHO CPlrjpelontal probe.
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Oral Health Surveys Bassic Methods

Figure 1.1.The WHO Community Periodontal Index probe recommended for clinical
examination

Assessing for gingival bleeding and measuring periodontal pockets

Gingivae of all teeth present in the mouth was examined by carefully ims#rantip of

the WHO CPI probe between the gingiva and the tooth to assess absence or presence of
bleeding response. The sensing force was used not more than 20 g. When the probe was
inserted, the ball tip followed the anatomical configuration of the seiréé the tooth root.

The probe tip was inserted gently into the gingival sulcus or pocket and the full extent of
the sulcus or pocket explored. For example, the probe used to place in the pocket at the
distobuccal surface of the second molar, as clogwssible to the contact point with the

third molar, keeping the probe parallel to the long axis of the tooth. The probe moved
gently, with short upward and downward movements, along the buccal sulcus or pocket, to
the mesial surface of the second molarsifilar procedure was carried out for lingual
surfaces, starting on the distolingual aspect of the second molar. All teeth present were
probed and scored in the corresponding box. The codes for scoring bleeding and pocketing
are given below.

Gingival bleethg scores

0 = Absence of condition.

1 = Presence of condition.

9 = Tooth excluded.

X = Tooth not present.
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Pocket scores

0 = Absence of condition.
1 = Pocket 45 mm.

2 = Pocket 6 mm or more.
9 = Tooth excluded.

X = Tooth not present.

1.7.2.6Lossof Attachment

Information on loss of attachment may be collected from the index teeth. The CPI system
Is designed to obtain an estimate of the lifetime accumulated destruction of the periodontal
attachment and thereby permits comparisons between population gdegpsse it is not
designed to describe the full extent of loss of attachment in an individnd because of

the absence of previous studies, researcher satisfied with gingival and periodontal pocket

assessment.

1.7.2.Enamel Fluorosis

Fluorotic lesionsare usually bilaterally symmetrical and tend to show a horizontal striated
pattern across the tooth. The premolars and second molars are most frequently affected,
followed by the maxillary incisors. The mandibular incisors are least affected. The
examiners houl d note the distribution pattern
and make a decision as to whether they are typical of fluorosis. Defects falling into the
Aquestionabl e o Iittbecofiditiont mast likelg to begenaounteisday

consist of fine white lines or patches and tend to fade into the surrounding enamel. To
facilitate differentiating fluorosis lesions from other opacities not related to fluoride, it is
important to remember that fluorosis lesions are usually obseread the edges of
incisors or cusp tips; however, depending on severity, the lesions maybe readily apparent
on other areas of the tooth and be readily visible in premolars and molarfublute

related opacities can be localized to the center of thetnsurface, although they can
affect the entire crown. Fluorosis lesions generally appear as fine lines, frosted in
appearance and ndluoride opacities appear round or oval in shape. Fluorosis lesions also
can be more easily observed with the light clied in a tangential direction whereas fion
fluoride opacities can be easily observed with the light directed perpendicularly to the
tooth surface. Coding was done on the basis of the two most severely affected teeth. If the
two teeth are not equally seviraffected, the score was based on the appearance of the
less affected tooth. When the teeth were scored, the examiner started at the higher end of
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the 1 ndex, ifsevereo, and eliminated each
present. If there waany doubt, the lower score was taken.

The codes and criteria are as follows:

0 =Normal.Enamel surface is smooth, glossy and usually a pale creamy white colour.

1 = QuestionableThe enamel shows slight aberrations in the translucent normal enamel
and which may range from a few white flecks to occasional spots.

2 = Very mild. Small, opaque, papsavhite areas scattered irregularly over the tooth but
involving less than 25% of the labial tooth surface.

3 =Mild. White opacities of the enamel involving mahan 25% but less than 50% of the
tooth surface.

4 = Moderate.The enamel surfaces show marked wear, and brown staining is frequently a
disfiguring feature.

5 =SevereThe enamel surfaces are severely affected and the hypoplasia is so marked that
the gerral form of the tooth may be affected. There are pitted or worn areas and brown
stains are widespread; the teeth often have a corroded appearance.

8 =Excluded(e.g. a crowned tooth).

9 =Not recorded.

1.7.2.8Dental Erosion

Data on prevalence, severignd number of teeth affected by dental erosion would assist
public health administrators in estimating whether this condition is a public health
problem. Dental erosion results from the progressive loss of calcified dental tissue by
chemical processes nassociated with a bacterial action. Enamel tissue is lost by exposure
to acids which may come from dietary sources or may be intrinsic, i.e. in individuals
suffering from bulimia, gastroesophageal reflux or heavy alcohol consumption and
chronic vomit.

The following codes 13 are used where the crown of a tooth shows an erosion lesion at
different levels:

0 = No sign of erosion.

1 = Enamel lesion.

2 = Dentinal lesion.

3 = Pulp involvement.

The severity of dental erosion was recorded according to thewabtkhe highest score of
erosion. In addition, the number of teeth involved was recorded.
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1.7.2.9Traumatic Dental Injuries

Teeth affected by dental trauma are coded as follows:
0 = No sign of injury.

1 = Treated injury.

2 = Enamel fracture only.

3 = Enanel and dentine fracture.

4 = Pulp involvement.

5 = Missing tooth due to trauma.

6 = other damage.

9 = Excluded tooth.

In addition to the degree/status of trauma, the severity of dental trauma can be measured in

terms of the number of teeth involved.

1.7.2100ral Mucosal Lesions

The oral mucosa and soft tissues in and around the mouth were examined in every subject.
The examination was performed in the following sequence:

1. Labial mucosa and labial sulci (upper and lower).

2. Labial part of the commisswand buccal mucosa (right and left).

3. Tongue (dorsal and ventral surfaces, margins).

4. Floor of the mouth.

5. Hard and soft palate.

6. Alveolar ridges/gingiva (upper and lower).

Either two plane mouth mirrors or one mirror and the handle of the patalgwobe were
used to retract the tissues. The following codes applied to adults:

0 = No abnormal condition.

1 = Malignant tumour (oral cancer).

2 = Leukoplakia.

3 = Lichen planus.

4 = Ulceration (aphthous, herpetic, traumatic).

5 = Acute necrotizing ukrative gingivitis (ANUG).

6 = Candidiasis.

7 = Abscess.

8 = other condition (specify if possible) (e.g. keratosis and Koplick spots).

9 = Not recorded
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In addition, all the main locations of the oral mucosal lesion were recorded as follows:
0 = Vermillionborder.

1 = Commissures.

2 = Lips.

3 = Sulci.

4 = Buccal mucosa.

5 = Floor of the mouth.

6 = Tongue.

7 = Hard and/or soft palate.

8 = Alveolar ridges/gingiva.

9 = Not recorded.

1.7.2.11Denture Status

The presence of removable dentures was recorded for jamc The codes were as
follows:

0 = No denture.

1 = Partial denture.

2 = Complete denture.

9 = Not recorded.

1.7.2.12ntervention Urgency

The following intervention urgency codes were recommended:

0 = No treatment needed.

1 = Preventive or routine treaént needed.

2 = Prompt treatment including scaling needed.

3 = Immediate (urgent) treatment needed due to pain or infection ofdental and/or oral
origin.

4 = Referred for comprehensive evaluation or medical/dental treatment (systemic

condition).

1.7.3 Oral Health Needs
The term need is used by a range of both health anéhewlth professionals in different and

varying contexts. Jonathon Bradshaw defines four ways in which need is perceived:

20



Normative need, based on professional judgment (such as thefareerbdical
treatment)

Felt need, which comprises individual's perceptions of variations from normal
health

Expressed need, which can be the vocalization of need or how people use.services
Comparative need, based on judgments by professionals asreddtine needs of

differentgroups(Stevenset al, 1991).
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Chapter 2
Conceptual framework and literature review

2.1 Conceptual framework

The researcher dre the conceptual framework based on literature and personal
experience, the framework shows thae tresearcher is going to perform aral health
assessmertf type 2 diabetic patients, where oral health effects the diabetic status and the
diabetic statusan worse the oral health statd$is assessment wiknablethe researcher

to address oral hehlfproblems among type 2 diabetic patients attending UNRWA health
centers in Gaza Governorates and deterraraehealth needs ofype 2 diabetic patients
along with commorchallengedaced by type 2 diabetic patients seeking oral health in

UNRWA primaly health centers in Gaza governorates as shown in figure 2.1

Diabetes < Oral
Mellitus mmmm)  HealthStatus

M Oral Health Problems

IS Oral Health
1 Challenges facing
diabetic patients Assessment
seeking oral health
services

Figure2.1 Conceptual frameworkself-constructed

22



2.2 literature review

Diabetes affects millions of people each year, it is one of the leading causes of mortality
and morbidty worldwide. Many chronic macrovascular and microvascular complications

of diabetes have been reported in the literature with few reports about oral complications.
The five classic complications associated with DM include retinopathy, neuropaithy,
cadiovasculacomplications (coronary arterdisease, strokeand peripheral vascular
disease) and delayed wound healing. Periodontal disease has recently been recognized as
the HAsixth c onrfyde, i1993Tthe mostocononbn oRalvhealth problems
assocated with diabetesra tooth decay and periodonthsease@DA, 2002).

Studying oral complication and manifestation of DM is very rare in the region, and not
present at all in Palestine despite that periodontal diseases are the sixth complication of
DM.

2.2.1 Oral Complications and Manifestationof DiabetesMellitus

Oral complications of DM include xerostomia (mouth dryness), periodontal disease, dental
caries, sialosis, taste impairment, fungal infections, oral lichen planus, geographical and
fissured togue, and severe temporomandibular joint dysfun¢iibiMaskaretal.,2011)

Several soft tissue abnormalities have been reported to be associated withs diaddhius

in the oral cavity.These complications include periodontal diseases (periodontiis an
gingivitis); salivary dysfunction leading to a reduction in salivary flow and changes in
saliva composition, and taste dysfunction. Oral fungal and bacterial infections have also
been reported in patients with diabéfdsMaskaret al., 2011) There arealso reports of
oral mucosh lesions in the form of stomatitis, geographic tongue, benign migratory
glossitis, fissured tongue, traumatic ulcer, lichen planus, licberesction and angular
chalitis(Sandbergt al., 2000; Guggenheimat al., 2000) Furthemore delayed mucosal
wound healing, mucosal neusensory disorders, dental @z and tooth loss has been
reported in patients with diabetgamster and Lalla2008) The prevalence and the chance
of developing oral mucosal lesions were found to bédrign patients with diabetes
compared to healthy contr¢&ainetal., 2010)

By major salivary glands (parotid, suandibular and subngual) and numerous minor
salivary glands distributed in the oral cayisaliva is producetb maintain a healthy af

cavity. Salivary dysfunction has been reported in patients with dighéteseetal., 2001,
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Linetal., 2002)manycrosssectional epidemiological study was conductedto determine the
relationship between salivary dysfunction and diabetes complicatratibe prevalence of
hyposalivation and xerostomia (dry mout®ne of these studiegas conducted i2001 to
study the salivary flow rate and xerostomia amtyge 1 diabetics and contrelubjects
without diabetes, ifound that symptoms of reduced salivdlyw rate and xerstomia
were more frequently reported by patients with diabetes than the controls, especially by
those diabetics who had developed neurof&duydberg and Wikblad2003) type 2
diabetics also showethat xerostomia and hyposalivation werere prevalentamong
them in another studg€haveet al., 2001)Furthermorgooorly controlled type 2 diabetics
have a lower stimulated parotid gland flow rate compared tccmelirolled patients and
patients without diabete®atients with diabetes usualkomplain of xerostomia and the
need to drink gry often (polydpsia and polyurigChaveet al., 2001) The constant
dryness of the mouth would irritate the oral soft tissues, which in turn will cause
inflammation and pain. Patients with diabetes withoggymia are more predisposed to
periodontal infection and tooth decay. The cause of this is not yet fully toakrs
patients with diabetes but may be related to pplsidi and polyuria or alternation in the
basement membrane of the salivary glandss. khown that diabetes mellitus is associated
with chronic complickons such as neuropathy, mieascular abnormalities and
endothelial dysfunction that lead to deterioration of microcirculation and this may play a
role in the reduction of the salivary dw rate and compositig6onneet al, 1970;
Chomkhakhaat al., 2009)Sialosis is defined as asymptomatic, fiotlammatory, non
neoplastic, bilateral chronic diffuse swelling mainly affecting the parotiddgl@® cases

of persistent parotid swelling frotwo countriesnvere studied bycully et al, in 2008 and
according to their studgialosis has been found to be more prevalent in patients with
diabetes mellituScullyetal., 2008)

Poorly controlled diabetes compared to healthy contuslsally having aste dysfunion,
where diabetic patients witheuropathy have a higher taste threshold. Taste disturbance
has also been reported to lead to poor glycaemic control by inhibiting the ability to
maintain a good didt.allaandD 6 Amb r o s sShip 20032 00 0 ;

Oral candidosis is a fungal infectimaused byCandida albicansspecies predisposing
factors could besmoking, xerostomia and endocrine and metabolic diseasbhsr
predisposing factors can le&al candidosisp | d a g e, medi cati ogns,

malignancies, and the use of dent(ivsntyre, 2001)
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Many studies have been confirmed thahdidal infection is more prevalent in patients
with diabetes especially in those patientsaving predisposing factors such as who
smoking weaing dentureshaving poor glycaemic control and usistgroids and broad
spectrum antibioticsvheresalivary dysfunction in patients with diabetes exaggerate

the fungal infectio(Willis etal., 1999)

The management and treatment of patients with diabetes unugrgal surgery is
complicated because obg@r soft tissue regeneratiomda delayed osseous healing, this
occurred due tdelayed vascularisation, reduced blood flow, a decline in innate immunity,
decreased growth factor production, and psychological stness be involved in the
protracted wound healing of the oral cavity mucosa in patients with dighleiles and
Selimovic, 2010)

Fissured tongue, irritation fiboromand traimatic ulcer aremore prevalent in diabetes
compared to the contrgSainetal., 2010), lichen planus and recurrenthpous stomatitis

have been reported to occur in patients with diabeted lichen planuss reported to
occur more frequently in patients with typel diabetes compargghe 2 diabetekbecause

type 1 and oral lickn phnus are both autoimmune mechan{§atrouAmerikanowet al,

1998).

Oral dysesthesia or burning mouth syndrome (BMS) is a painful condition affecting the
oral cavity (palate, tongue, throand gingivae)The exact cause of BMS is unknown, but

it has beenattributed to several conditions such as dry mouth, menopause, candidal
infection, diabetes mellitus, cancer therapy, psychological problems and acidBiffix

is classified into two types: primary idiopathic, and secondary as a result of a systemic
proess; secondary BMS has been reported to occur with diabetes mellitus. It could
adversely affect the ability to maintain good oral hygiene in patients with diabetes.
Diabetic neuropathy could be the underlying cause of BMS in patients with diabetes. The
neve damage in diabetic neuropathy has been reported to show an increase in the
Langerhans cells that are associated with immune disturtddooee et al, 2007;
Tavakoletal.,2010)

2.2.2 PeriodontalStatus of Diabetic Patients

American Academy of Periodtology (AAP) defines periodontal disease as an
inflammatory disease that affects the soft and hard structures that support the teeth. In its
early stage, called gingivitis, the gums become swollen and red due to inflammation, which

i's t he b o dporssto theaptesenca of harndul bacteria. In the more serious form
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of periodontal disease called periodontitis, the gums pull away from the tooth and
supporting gum tissues are destroyed. Bone can be lost, and the teeth may loosen or
eventually fall outChronic periodontitis, the most advanced form of the disease, progresses
relatively slowly in most people and is typically more evident in adulthood. Although
inflammation as a result of a bacterial infection is behind all forms of periodontal disease, a
variety of factors can influence the severity of the disease. Important risk factors include
inherited or genetic susceptibility, smoking, lack of adequate home care, age, diet, health

history, and medicatiof®evanoorkar and Rajeshwari, 2016).

The periodotal diseases are a group of chronic, micrebidlced inflammatory disease
that most commonly occurs in two major forms, gingivitis and chronic periodontitis. Both
forms of the periodontal disease have bacterial etiologies in which Gregative
anaerobepredominate as major periodontal pathogens. Gingivitis is a biofilm or plaque
induced inflammation of the gingiva that is reversible but can progress to chronic
periodontitis, if not treated, in susceptible individuals. Gingivitis resolves clinically afte
mechanical disruption of the biofilm, usually by effective, regular oral hygiene. Chronic
periodontitis occurs in susceptible individuals with ldegn supra and subgingival
plaque accumulation. The chronic presence of plaque results in enrichmenatamation

of the biofilm leading to sustained inflammation (or constant wounding). Chronic
periodontitis is characterized by irreversible loss of the supporting tooth structures,
including the connective tissue fibers of the gingiva, periodontal liganaeuit alveolar
bone. This loal., irreversible destruction of periodontal tissues, in severe cases, may lead
to partial or complete tooth Iq€3encq 199Q Pihlstrornet al,2005).

Strongevidence supporting the lo#igeld belief by dental clinicians and somedical care
providers that diabetes has an adverse effect on periodontal health. Recognizing that the
relationship between diabetes and periodontal disease is actualiyediiona(Lalla
andPapapano2011 Taylor andBorgnakke 2010)

Diabetes and pw control ofdiabetes can lead to greater periodontal diseasesceptible
individuals, thisevidencepresentefrom observational studies includes populati@sed
studiesand longitudinal studies that proadhasis for causaiference. Thevidence from

in vitro and animal studies provides further evidence tosupport the adverse impact of
diabetes on periodontal health as well as evidence for thebiologic plausibility of this

relationship by illuminating interelated explanatorymechanisfbamster, 2014)
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Using medlinedatabase for published studies from January 1970 through October 2003
with themanual search for refemces in relevant studies.metaanalysis was based on 18
comparative crossectional studies, three prospective cohort studies and leadelia of

two clinical trials that compared oral hygiene, gingival and periodontal status between
diabetics and ncdiabetics.A study demonstrated that diabetics had significantly worse
oral hygiene as measured by theerage of plaguéndex, higher seveaty of gingival
disease as measured by the average of gingival index and higher severity of periodontal
disease as measured by the average of probing pocket depthiracal attachment loss
However, diabetics had similar extent of oral hygiene, gingindl periodontal disease as
measured by percentages of surfaces or sites with specific sc@laswé index, gingal

index, bleeding on probingocket depth and clinical attachmidoss. The study reveal
thatthere wassignificantly higher severity buhe same extent of periodontal disease than
nondiabeticgKhadeetal., 2006)

Many studies confirm that periodontal disease is considered to be one of the main reasons
for tooth loss among individuals with diabdi&sShammaetal., 2005; Oliver and
Tervonen 1993; Kauretal., 2009)The alterations of host response, collagen metabolism
and vascularityincreasingsusceptibility toperiodontal diseases among patients with
uncontrolled DM patients with poorly controlled DM will react to bacteria causing
periodontitis by an exaggerated inflammatory response, later one along with impaired
wound healing and repair will increase the inflammatory response and periodontal tissues
destruction among the poorly controlled DM patients(Lalla dapapanou 2011;
Lakscheitzetal., 2011) Many controlled clinical trials have confirmed that patients
diagnosed with diabetes have a greater prevalence of periodontal diseases compared to
healthy individual@ernandest al., 2009; Hugosort al., 1989; Lallaet al., 2007) severe
periodontitis may increase the risk of poor glycemic contuothermorethere is evidence
suggesting that periodontiisduced bacteremia will cause elevations in serum
proinflammatory cytokines, and reactive oxygen species leading to etiopathogenesis o
metabolic syndrome and increased insulin resis{@uikn et al., 1998; Williams and
Offenbache2000)

In 2013 a studgonclude that periodontal diseases and diabetes mellitus are closely
associated and are highly prevalent chronic conditions. Inflaimmit a critical player in

the associationDiabetes clearly increases the risk of periodontal diseases as demonstrated
by several plausible mechanisms. Less clear is the impact of periodontal disease on

glycemic control and the mechanisms through whith dccurgleite etal., 2013)
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Another Paper have studidite relationship betweenNDand PD, the result supportéae
scientific evidencevhich revealedhat DM havingan adverse effect on periodontal health
and periodontal diseasePD) having an adverseffect on glycemic control and on

diabetegelatedcomplicationgNegrataet al, 2013).

A Sudanese study revealed thahronic periodontitis, tooth mobility, furcation
involvement and oralmpacts on daily performance angore prevalent among T2DM
patiens compared to their nesiabetic controlsA total of 457 individuals participated in

the study (154 T2DM caseand 303 norfdiabetic controls),ite T2DM group was sub
divided according to metabolic control [(welbntrolled: glycosylated haemoglobin test
<8%), (poorlycontrolled:glycosylated haemoglobin test8%6)] and according to duran

of T2DM [(long duration: 20 years), (shorduration: 40 years)]. Participants were
interviewed using a structured questionnaireincluding sdermographics,lifestyleand

oral healthrelated quality of life factors. The clinical examination comprised full mouth
probing depths, plaqueindex, tooth mobility index, furcation involvement and coronal and
root surface cariesThe result showing thalype 2 DM patients presemtewith more
probing depths>4mm, furcation involvement, tooth mobility, missing teeth, and oral
impacts on daily performance (OIDP). The corresponding adjusted odds ratios and their
95% confidence intervals were 4.07 (1.9419), 2.96 (1.366.45), 5.90 (26i 15.39), 0.23
(0.080.63) and 3.46 (1.67.42), respectively. Moreover, the odds ratio was 2.60 {1.21
5.55) for the poorly controlled T2DM patients to have high levels of mobility index and
2.94 (1.246.94) for those with long duration of T2DM to haveglhidecayed, missed and
filled teeth (DMFT) valuegMohamedetal., 2013)

Another studyof 100 diabetic patient§ 63 males and 37 femal@gsiting the outpatient
department of Sri Sai College of Dental Surgery and Hospitéthdiawere participateth
crosssectional study with purposive sampling, showing thatjonty (99%) of the
participants had gingival bleeding, 47% ha@® 6nm attachment loss with 40% having
shallow pocketédviocherlaet al, 2016)

Australian Research Centre for Population Oral ttedlhe University of Adelaide, South
Australia studied the relationship between diabetes and oral health among Australian
adults the study clear thatrgvalence of periodontal disease was almost two times greater
in diabetics than in nediabetics, withat anyadjustment for ageHowever, periodontal
disease prevalence was also strongly associated gatha#fecting fewer than 10 ment

of people aged less th&b years, but more than 50 pent of people aged75 years or
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more. For the two age groups tine 3554 year age range, diabetics had 1.7 times the
prevalence of periodontitis compared to sbabetics However, this difference was
inverted in the two oldest groups (6%} and 75+HKapellas and Slade, 2008).

2.2.3 Dental Status of Diabetic Patients

Shafer (1993) defined dental caries as an irreversible microbial disease of the calcified
tissues of the teeth, characterized by demineralization of the inorganic portion and
destruction of the organic substance of the tooth, which often leads to
cavitatongRaajendrarand Sivapathasundharam, 208@rording to WHO dentataries

is defined as localizedposteruptive, pathological process of external origin involving
softening of the hard tooth tissue and proceeding to the formation of a (Raéjendran

and Sivapathasundharam, 2009).

Dental caries is the result of acid demineralization of the teeth. Four components are
required for dental caries to develop: a susceptible host (the tooth surface), specific
bacteria that donize the host (Streptococcuosutans, Lactobacilluspeciespvailable for
metabolism (fermentable carbohydrates in the diet), and time. The metabolism substrate of
carbohydrates by bacteria yields lactic acid as a byproduct. Lactic acid acts on the tooth
surface to cause demineralizatioTime is important because the frequency of acid
exposure is related to demineralization of the tooth surfaceaDeaties can be broadly
groupedas coronal caries and root caries. Coronal cariesaffects the crown portion of the
teeth, which is coveredybenameland is the part of the tooth generally visible in the oral
cavity. Enamel is inert. Below the enamel is the dentin, which contains cell process from
odontoblaststhat line the pulp chamber. Dentin has the capacity tqltapaster, 2014)

Dental @aries iscommon chronic disease conditions that cause pain and disability across all
age groups. If left untreated, dental caries can lead to pain, infection, tooth loss, and,
eventally, edentulism. fiese orhproblems and complais canworse quality of life,
nutrition, and, potentially, glycemic control. It is important to know that patients with DM
are susceptible to other oral conditions, such as periodontal and salivary disorders (dry
mouth), which could increase their risk of developing new and nredudental caries. A
review of the literature indicates that there is no clear association between DM and dental
caries, but several studies have reported a greater history of dental caries in people with
DM(Moore et al.,, 2001; Lin et al., 1999) Decrease salivary secretion, increase of

carbohydrate in the parotid gland saliva, growth af geasts, increased counts afitans
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streptococci and lactobacilli are some of the factors implicated to be responsible to
predispose diabetics t@ higher incidence fodental carieKarjalaineret al, 1996)It is
well-known that the cleansing and buffering capacity of the saliva is diminished in patients
with diabetes mellitus resulting in increased incidence of dental caries, especially in those
patients who suffer @im xerostomiaPatients withl and type 2 diabetes can be expectedto
demonstrate a high caries rate, especially if the diet is high in cariogenic food. For adults, it
appears that the prevalence of root caries is higher in patients with diabetes versus age
related controlsthis may relate to exposure of root surfaces secondary to periodontal
disease and loss of periodontal tissues. The caries prevalence also may be linked to
reduced salivary flow or altered salivary chemistry, which in turn may be segotwdar
neuropathy affecting the salivary glands. The situation is further complicated by the fact
that patients with diabetes mellitus do not access oral health care services as frequently as
individuals without diabetes mellitus, and studies suggest th#anpa with diabetes
mellitus are not knowledgeable about the oral complications of the diseaster, 2014)

Among 100 diabetic patientsf study conducted Iepartment of Public Health Dentistry,

Sri Sai College of Dental Surgery, Vikarabad, Telangam@ia40% had decayed teeth,

73% had missing teeth, and only 5% have filled testiows the total DMFT score of
diabetic patients who participated in the study. Among 100 diabetic patients, 29% of the
individuals had 43 DMFT and 46 DMFT was seen in 28%dividuals.Mean number of
decayed permanent teeth per person 1.18; mean number of filled permanent teeth per
person 0.11; mean number of permanent teeth missing due to caries per person 4.41 and
mean DMFT was 5.7 £ 5Mocherlaet al., 2016) in contrastto anotherstudywherethe

mean DMFT score of diabetic people was 22.9 and filled teeth were higher, that js, 66%
when compared to present study whereas filled taette only 5%Bacicetal., 1989)

A studyconfirmed higher levels of DMFT among individual with than without
T2DM(Jawedet al., 2012) Whereas another studgund a significarly higher prevalence

of root surface caries among T2DM patients compared tedradretic control@Hintacet
al.,2007)

2.2.4 Oral Health Problems and Sdo-demographic Characteristics

Differences in the dental health status were associated with a number of socio
demographic factors age, gender, educational background and general health status.
Generally, younger people had lower values of DMFT index than older omealdsehad

higher values of DMFT index than males. Adults with poor general health had worse
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dental health status than these with excellent general health. Also, level of education could
be a prerequisite for good dental health. People with higher edubaiiba lower chance

of having decayed, issing and filled teeth than tke with lower education. Many studies
showed that DMFT index is associated with different soe@mographic factoréBoyko

Bonev, 2015)

Theincreasedeverity ofperiodontal diseasad bone loss witlageis probably related to

the length of time, where thperiodontakissues have been exgual to bacterial plaquand

is considered to reflect individual's cumulative orastory (LOeet al, 1986)Several
studies show that the prevalen@and severity of periodontal disease insesavith
age(AlJehani, 20145enco, 1996Axelsson & Lindhe 1981). A stuydydemonstrated that

the mean annual rate of bone loss among the initialye&Bo | d subj ect s was
compared to 0.07 on the 3®arold individuals (Papapanou andVennstrém 1989.
Numerous studies reported higher periodontal destruction among males compared to the
female populadn (AlJehani, 2014). The reasons for these sex differences are not clear, but
they are thought to be related to the ignorance of oral hygiene, which is usuatlyedbse
among males (Albandar and Kingma§99Slade and Spencer, 1998/hen education
levelswere compared to periodontal status in a stahducted by Gundala and Chtwa

results showed a positive association between higher education levels and better
periodontal statysdentified education level also a strongdicator of periodontal status.
When the socioeconomic status was compared to the periodontglistdne same study,

it showed a positive association between higher socioeconomic groups and better
periodontal statugRichardand Chava200Q. According to AlJehani studythe gingival
condition is clearly related to lower SES, but the relationship between socioeconomic
status and periodontitis is less direct. It can be certain that gingival health is better among
individuals with higher education and with more secure income. SES asliiable factor

and it can be examined in multivariate models for the disease (AlJehani, 2014). The
possible relationship between periodontal disease and socioeconomic status was found in
several studiegdilbert, 2005 Susiret al, 2005 Lockeret al, 1993 Becket al, 199Q.

2.2.5 Oral Health Roblems and Diabetic Duration

Generally, poor oral hygiene, a long history of diabetes, greater age, and poor metabolic
control are associated with more severe periodontal dig&zgeet al, 1991)Duration of

DM might play an important role when the relation between DM and oral diseases is
investigatedhe level of coronal caries was significantly higher in the loogmpared to
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the short duration. This relation is reasonable because, like other complichtibaisetes,

the risk of oral and periodontal disease tends to increases over time. This relation is in
agreement with the nor mal pat hogenesis of
for the development of the diseaggelwitzet al, 2007).A study showed that gingival

index and DMFT index increased significantly with duration of dialjBegfstiolet al,

2016, this conclusion is in agreement with a Sudanese study which showed that those
with long duration of T2DM to have high decayed, missedfiled teeth (DMFT) values
(Mohammedet al, 2013)According to another studythe meanDT and MT was
significantly increasing as the duration of disease increased, whereas mean FT was
significantly higher among people having diabetes less than 2 yeaan DMFT
component was higher among people having diabetes more than 5 years but it did not show
any statistical significant differend®alvaniaet al, 2016. Many studies concluded that
DMFT index increasing with duration of DMs{ngh A, 2014; Kanjirdt PP, 2011yyhile

other studies reported that there was no relationship between the duration of diabetes and
caries experiencHawraa 2012;Arrieta -Blancoet al, 2003 Lin et al, 1999.However,

other studiesad concluded that the duration of diabetes a significant factor for the
severity of periodontal diseas€érdaet al, 1994 Firatli et al, 199, morover,another

study had also demonstrated thatlesage of the diabetic increases, the prevalence and

severity of periodontal disease incsegRajhanst al, 2011).

2.2.60ral Health Problems and HbA1lc

Severity of dental caries increased with increase in the blood glucose, a study concluded
that the severity of dental caries increased with increase in the blood glucose level with
positive corelation, and dental caries prevalence was significantly higher in metabolically
uncontrolled patients compared to metabolically weltrolled patien{®alvanieet al,
2016).The results are in agreement with the studies reported by CatabChavezet

al., 2000, and not in agreement with the studies reported by HallkagHawraa, 2012)
Arreita-Blanncoet al (Arrieta -Blanco et al, 2003,and Sandbergt aSandberget al,
2000.Another study in Japan revealedignificant association between Allx levels and
dental caries, severity of dental caries increased witleaser in the blood glucosevel
(Yonekurat al, 2017) Moreover,a studystatedthat the diabetic status was significantly
and strongly related to both prevalence and severityenbgontal diseagEmrich et al,

1997). Accoding toanother studythe severity of periodontal disease was more prevalent
in diabetics who had the disease for >5 yegaasients withpoor glycemic level had more
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severe periodontitis as compared to pasidraving a fair glycemic levéFaulconbridget

al., 1981)Another study had also demonstrated thadorer the control and longer the
duration of diabetes, the greater will be the prevalence and severity of periodontal disease
(Rajhanst al, 201)).

2.27 Summary of literature View

Oral complications of DM include xerostomia (mouth dryness), periodontal disease, dental
caries, sialosis, taste impairment, fungal infections, oral lichen planus, geographical and
fissured tongue, and severe temporomandibutant jdysfunction. Strong evidence
supporting the longpeld belief by dental clinicians and some medical care providers that
diabetes has an adverse effect on periodontal health. Recognizing that the relationship
between diabetes and periodontal diseaseadsially btdirectional Many studies
confirmedhigher levels of DMFT among individuals with than without T2DMereas

others found a significdly higher prevalence of root surface caries among T2DM patients
compared to nodliabetic controls.

Differences in the dental health status were associated with a number of- socio
demographic factors age, gender, educational background and general health status.
Generally, younger people had lower values of DMFT index than older ones. Females had
higher values oDMFT index than males. Adults with poor general health had worse
dental health status than these with excellent general health. Also, level of education could
be a prerequisite for good dental health. Several studies show that the prevalence and
severity of periodontal disease increase with age. Numerous studies reported higher
periodontal destruction among males compared to the female population, a positive
association between higher education levels and better periodontal status, and a positive

associatn between higher socioeconomic groups and better periodontal status

Duration of DM might play an important role when the relation between DM and oral
diseases, increasing the diabetic age will increase both caries and periodontal diseases
prevalencé he severity of dental caries increased with increase in the blood gluitese,
diabetic status is significantly and strongly related to both prevalence and severity of

periodontal disease

Chapter 3
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Methodology

This chapter provides comprehensive detailallbdspects of the research methodology. It
explains the study design and the method, the tool of data collection and analysis. In
addition, the study population, the population sample as well as the sample frame.
Furthermore, this chapter will include thastrument whichwas used during data
collection. Finally, we will consider the ethical issues and the limitation of the study as

well.

A total of 381 type 2 diabetic patients from five UNRWA health centeme examined

and interviewed The World HealthOr gani zati onés ( Wdk@Qyedtbasi c
assess the oral healthtsimof type 2 diabetic patiendetermine their normative needs and
explore the common challenges faced by them seeking oral health at UNRWA health

centers in Gaza Governorates.

3.1 Study Design

The design othis study is analytal., crosssectional design to assess the oral health of
type 2 diabetic patients attending UNRWA healthcare centers at Gaza Governorates. This
design is chosen because it is the best design to idengiffnealth needs and challenges
facing type 2diabetic patients attending UNRWA primary health care centers. Analytic
research generates new knowledge about concepts and identifies relationships between
variables (Burns and Grove, 20@2)osssectional desig reflects the existing facts at the
same point of time of data collection, it is less expensive and it consumes less time than

other longitudinal studies.

3.2 Study tting
For more representativess and accuracy, the study hakin place at the&JNRWA health

centers distributed across the Gaza Strip. A representative saatiieken fromthehealth

centers according to systematic random sampling.

3.3 Study Pvpulation
All type 2 diabetic patients attending UNRWA primary health care ce(36s18 type 2
DM)with active DM file during 2017.

3.4 Eligibility C riteria
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Inclusion Criteria:

- All type 2 diabetic patients having active type 2 DM file in UNRWA health care centers
at Gaza geernorates, aged 3 years old

Exclusion Criteria:

- Pregnant type #iabetic patientgto exclude the oral consequences of pregnancy)

-All type 2 diabetic patients above 65 yeaodd.(those participants have separated

assessment)

3.5Period of the Sudy
The studytook 14 monthsto be completed; it started February2017 anl completed
March 2018 Annex (1) describes the activities of the research and duration for each

activity.

3.6 Sample Size and Sampling ®cess

In order to calculate the required sample, original table by Krejeci& Morgan 1970 P
608 Sansneet al, 2014) was used to e@mate the sample size of abodD 000
populatiorf39448 ) the table was used and the result indicates that the representative
sample should be 381 participants. The researcher used the following parameters for

sample calculation:

Maximum aceptable percentage points of error (confidence interval 5%)
Confidence level 95%

Total eligible populationabout 40000 patients according to UNRWA health
departmenfUNRWA, NCD annual report, 2015)

Unfortunatel vy, UaNcReay Alasslificatiomfdr tits chinéc voet the most
accepted one is related to the size of the ¢lthiere ardig health center, anféw number
of small health cente’nother classification of health centers is related to geographic
placeof the health centewhere Gaz&ovenorates is dividedhto five geographic areas;
North area, Gaza area, Middle area, Khan Younis area and Rafalteeeasearcher used
the geographic classification of the health centerkere the size othe clinic was
considered and do thdollowing:

1 The researcher selecfive health centers that distributed over the GS.

1 The GSwasdivided into five areas &a, North, Middle, Khandunisand Rafah

area, one health center from each avaaselected randomly.
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1 The sample size was calculated to be B®lorder to make the sample more
representative, decrease type 2 errors, and to increase power of statistical test, the
researcher added the g5 | mattigpénts to the sample becomet06).

1 The sample in eadhealth centewascalculded according téhe number of active
type 2 diabetic patients in each center(Annex 2).

1 Out of 22health enters, 5 health centers wasedected randomly one health centers
from each geographic areaf them,3 healthcenters shoulthe big health centers
and 2 health cente should be small hehltcenters Namely the health centers
wereBeitHannoulC 39 participants RimalHC 131participantsMaghazi HC40
participants Maen HC80 participant&ind Rafah H®1 participant¢Table 3.2)

3.7 Study Instruments

For collecting a@tathe researcheusealt he Wor |l d Heal th Organi za
method&th Editio(WHO, 2013b)

3.7.1 Oral Health Questionnaire

Interview questionnairevith such modificationfWHO oral health questionnaire for adults)

fit local context and additiomaguestionswas added to include all study variables such as
challenges faced by participants seeking oral health, diabetic status amdlesnographic

characteristic§Annex 4.

3.7.2 Assessment of Oral Healtht8tus
3.7.2.1 Standard lBrms
Suitable stadardized forms for recording clinical oral health assessments as described in

this study are provided iAnnex5.

3.7.2.2 Standard @des

Standard codes wereed for all sections of the fornThe twedigit numbers above or

below some of the boxes indicadpecific teeth according to the tooth notation system
developed by WHO and FDI (previously called FédérationDentairelnternationale, now
World Dental Federation). The first digit indicates the quadrant of the mouth and the
second digit the actual tooth. diesignating a tooth, the examiner should call the quadrant
number and then the tooth number, e.g. the upper right second incisor (12) is called out as
Aotevod rather than "twelveo; the | ower | ef
At heieghtthoe rr at haing Mttd.i r ty
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3.7.2.3 Oral Health Assessmentdfm

The standard oral health assessment form for adéhsex 5) includes the following
section$WHO, 2013b)

A Dentitionoo§tatus (crown, r

A Peritmmwont al S

A En duoredis F

ADental Eosion

De maunaal T

Or al @&siotso s al L

D e ntatus (fieed & removable dentures)

I nterventi eedfoRefegad ncy and N

To Io I» Do Do

Notes

3.7.2.4 Clinical Examination

The oral cavity is a part ofthe orofacial complex and examiners should recordidenytev
abnormality of the tissues of the face, nose, cheek or chin.

3.7.3Instruments and Supplies

Sufficient numbers of instruments weewvailable to avoid the need to temporarily stop
examinations while used ones are being sterilized.

The following instuments and supplies werequired for each examination;

A instruments for or al examinati on: pl an
probes (Community Periodontal Index (CPI) probe) that conform to WHO
specifications, i.e. 0.5 mm ball tip; a black bandween 3.5 and 5.5 mm and

rings at 8.5 and 11.5 mm from the ball tip; and several pairs of tweezers;

A oi@ainers (one for used instruments and one for disinfecting or sterilizing instruments)
and concentrated disinfecting solution in sufficient quantity;

ARubbergloves:
A was h (eitherwater and sodp or disinfectant solution
ACloth or paper hand towels; and

AGauze
Generally, 30 mouth mirrors and P@riodontal probs were availableas thispermitted
some instruments to Isterilized while thethers werdeingused. Used instruments was
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placedin disinfectant solutior{Sodiumhypochloritesolution) then washed and drained
well before sterilization.

3.7.4Infection Control

The researcherwas aware of the possibility of crossfection when condcting
examinations or handling contaminated instruments current UNRWA recaatiers
and standards wergesponsibly followed for both infection control and waste
disposaResearcherwas responsible for maintaining adequate infection control in
assessmenprocedures Use of disposable masks and gloves and wearing of protective
glasses are also recommended along with sufficient quantity of disinfecting solutions.
3.7.5 ExaminationArea

The area for conducting examinations should be planned and arrangeth{onum
efficiency and ease of operatiohhe examination and interview were carried at NCD
nursing stations

3.7.6Examination Position

Participans examined seated in a deskair with a high backrest with the examiner
standing behind or in front of th&air.

3.7.7Table or Platform

A table or platform to hold the dentaistruments and basins wagthin easy reach of the

examiner.

All study instruments methodsand codes based on WHO Oral Health Survey basic
methods 5tkedition 2013WHO, 2013b)

3.8 Ethical and Administrative Considerations

In order to lunchhis study, this proposal wasibmitted to Al Quds Universi$chool of
public health researcltommitee for discussion and academapproval. A ethical
approval wasobtainedfor fromHelsinki Commiteée (Annex 8) Another administratie
approval was obtained from the chief of UNRWA healtdepartment.
All participants were informed about thidy aim and objectivea specialconsent form
(Annex 6 & 7) wagrepared before conducting the study.W&holment in this study, we
didn't anticipate any risks to thparticipants and data wagatel anonymously. There was
only minimal burden of tira. Participation in the study wasluntaryOnly a Few patients

refused to participate becausfdake of time.
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3.9Pilot Study

A pilot study on (25)participantsfrom the 5 health centexss conducted texplore the
appropriateness of the study instruments and let the researcher train for data collection, the
clarity of meanings and scales and the time takeitl thé questionnaire and for expecting
response ratés a result of pilotingthe ranking othe fewquestionsveremodified and in

order to make the sample more representainy were added to sample.

3.10Data Collection
Theresearcher collectethé¢ dataand gerformed assessmedtiringAugust and September
2017, 25then 381type 2 DM participants wergelectedrom 5 UNRWA health centers as

shown in table 3.2.

No Health Center No of Type 2 DM Clients No of Participants
1 BeitHanoun H C 1108 39
2 Rimal HC 3720 131
3 Maghazi HC 1121 40
4 Maen HC 2273 80
5 Rafah HC 2586 91
Total 10808 381

Table 3.2 Health centers and thewrresponding numbenf representative sample

3.11 Scientific Rigor
3.11. Questionnaire)

Validity

Experts in public healtHield evaluatd all the components and the context of the
instrument, in order to ensure that it is highly valid and relevance and their comveeats

taken in consideratio@Annex 3) Also, a pilot studyvasconducted before the actual data
collectontoe x ami ne participantsd response to the

with it. The questionnaire was nicely formatted in order to ensure face validity, this
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including appealing layout, and logical sequences of questions and clarity of instructions.
Al s o, a pilot study was conducted before
response to the questionnaire and how they understand it.

Reliability

The following steps werdone to assure instruments reliability:

U Training of data collectors owral heah assessment and the way of asking
questions to assure standardization of questionnaire filling.

U Then, the data entry in the same day of data collection would allow possible
interventions to check the data quality or tdilehe questionnairevhen required.

U0 Reentry of 5% of the data after finishing data entry will assure correct entry

procedure and decrease entry errors.

3.12 Data Entry and Analysis

The researcharseal Statistical Package of Social Science (SPSS) program for data entry
and amlysis.Data analysis wadone by the researcher with support from the supervisor.
A roSstabulationwasdone forspecific study variables.

A n/Advarced statistical analysisas usedo explore the potential relationshiitween

the study variables.

3.13Study Limitations

The studyfaced some limitations such;gdaceof the examination was ailCD nursing
room not athe dental stationin addition to the burden of the time.Moreovérthe study
conducted in all UNRWA health censein Gaza stripthe financialcoswill be increased
There were others limitations such as exclusion m@gpant type 2 diabetic patients
because pregnancy itself have otahsequences, and exclusion aiif type 2 diabetic
patients above 65 yeankl because they have sepatkissessment.
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Chapter 4
Results and Discussion

4.1 Introduction

This chapter presentise result of statistical analysis of the data and interpretation of these
results through descriptive and inferential analysis.

4.2 Descriptve Analysis

4.2.1 Saio-demographic characteristics

Table (4.1) Distribution of the study participants according to their Socie
demographic characteristics.

ltems | No. | %
Age
Less than 50 Years 100 24.6
From 51 to 55 years 95 23.4
From 56 to 60 years 103 25.4
From60-65 years 108 26.6
Total 406 100.0
Mean= 54.6 , MD = 56.00, SD= 8.02
Education
No formal schooling 37 9.1
Less than primary school 59 14.5
Primary school completed 57 14.0
Preparatory school completed 90 22.2
Secondary school completed 77 19.0
College/University completed and 86 211
above
Total 406 100.0
Work
Yes 80 19.7
No 326 80.3
Total 406 100.0
Monthly Average Income
UnderDeep poverty lin€1832 NI 347 87.2
Above Deep poverty line 51 12.8
Total 398 100.0
Mean= 959.55, MD = 600.00, 3= 839.25

The total numbeof study participants was 4Q@gpe 2DM patients. Amonghem 59.9%6

were female and 40.1% were male. The mean age for participants was 54.6 years with a
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standard dewtion (SD) 8.0224.6% of participantsvere of age group lesthan 50 years

old, while 23.4% were of age group from-5% years old25.4£% were of the age group

56-60 years, and 26.6% were of the age group more than 60 years which was the highest
percentage among all group. This distribution was consistent with UNR&Adisease

control report whch showed th&6% of patients were more than 60 yé8edeh, 2018a)
another report showing that 43.3% of all type 2 DM patients are more than 55 years
old(Saleh, 2018b)The discrepancies ipercentageare attributed tothe difference inthe

age group where UNRWA field disease control reports for all patients while the age group

of this study is limited from 385 years only.

m Male W Female

Figure (4.1) Distribution of participants by gender

Figure (4.1) showing that females represgdi9% of study participantd)NRWA field
disease control reposhowed that females percentage among DM type 2 is 51%, 61%
among diabetes and hypertension and 60% among all NCD patients (Saleh, 2018a).
Gender differences arise from socwtural proceses, such as different behaviors of
women and men, exposition to specific influences of the environment, different forms of
nutrition, life styles or stress, or attitudes towards treatments and preveviboeover
women show more dramatic changes in hmmes and body due to reproductive factors
during lifetimgKautzky-Willer et al, 2016).

Table (4.1) showing that approximately 90% of participants have formal schooling, only
9.1% have no formal schooling, 14.5% less than primary school, 14.0% priman} scho
completed, 22.2% preparatory school completed, 19.0% secorderyl £ompleted, and
21.1% collge/university completed and above.
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The researcher noted that despite thaority of participarg are less than 60 years old
(73.4%), only 19.7% of participdas were working rad 80.3% were not working, mareer
the meanf monthlyincomeofp ar t i wa9pysd NIS. s

When the researcher categorized the participants accordinigeppoverty line: the
poverty line and deep poverty line for the reference haldefiwo adults ad three
children) stood at 2,29Wew Israeli ShekelsN(S) and 1832 NIS respectively (PCBS
2014, the resultwas 12.8% of participants abowteep poverty linend 87.2undedeep
poverty linemany of therthar monthlyincome was zero aneight participard refused to

declare their monthly income.

Most of participants were refugees living in poor and crowded refugee camps. This
explains why the majority of them were not working and don't have sustainable sources of
income also this is inihe with current conditions in the Gaza Strip duethe siege,
unemployment and low wagéSbaid and Eljedi, 2015

The socicdemographic distribution of study participants is almdsntical to the official
statisticsof Field Disease Control UNRWApse differences emerged as a resulthaf t

inclusion criteria of the stuglywhere age is limited from 365 yearsld.
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4.2.2 Diabetes mellitus related characteristics.

Table (4.2) Distribution of the study participants according to their DM related
characteristics.

ltems | No. %
Diabeticduration
Less than 5 Years 134 33.0
From 5 to 9 years 109 26.8
From 10 to 14 years 90 22.2
15 years and above 73 18.0
Total 406 100.0
Mean= 8.45, MD = 7.0SD= 6.45
ltems | No. %
current treatment
Diet 16 3.9
Oral 230 56.7
Insulin 65 16.0
Oral and insulin 35 8.6
Diet and oral 9 2.2
Diet and exercise 3 0.7
Insulin and exercise 19 4.7
Oral and exercises 29 7.1
Total 406 100.0
Presence of the diabetic systemic complication
No 317 78.1
Yes, Early complication 87 21.4
Yes, late complication 2 0.5
Total 406 100.0
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By a quick look to BAI distribution of participant figure (4)2 only 9.6% of participants
having normal BM(18.50 - 24.99 while 27.6%
obese varying from obes€30.0-34.9) 35.2%, or Obese [35.039.4)19.2%, or obese IlI
(more than 40.08.4%. UNRWA diseasecontrol reportshowingobesity among type DM

overweigh{25.01 29.9 and 62.8%

is 49.5% of all patients with DM type 2 and 61.8% among all patients with hypertension
and DM type 2(Saleh, 2@8b), again the researchers believe that tliserepancies are
attributed to different categorizations of UNRWA patients and the study participants where

the age is limited from 365 years oldandparticipantsvith type2 DM only.




Obese lll 34 8.40%

Obese Il 78 19.20%
Obese | 143 35.20%
Overweigth 112 27.60%
Normal 39 9.60%
0 20 A0 60 30 100 120 140 160

Figure (4.2: Distribution of participants by BMI

According tothe annual report of UNRWA health department 20T#ie number of
patients with NCDs is increasing consistently by approximately 5.0% pgiuy¢RWA,
2017)This is quite obvious whengearcher note that the number of DM patients is almost
doubled last 10 years, where participants had DM type 2 since less than Svgears
33.0%, and those whodd DM type 2 since-S years were 28%, while 22.2%of them
from 1014 years and 18.0% l1lyears and more.

The HbA1c test is an important blood test that gives a good indicatioowofvell your
diabetes is being controlleBepending UNRWAcategorizatiorof participants accaling

to their HbAlg participants were divided into bMmajor groups; controlled DMqual or
less than 7% and uncontrolletbre than 7%.The results showed that 24 of participants
were controlled \Wwile 78.6% werauncontrolled figure (4.3)This result isalmost running
with UNRWA repors where the percentage of controll&M participantswas 30 % in
2016 and 27% in 2017 and they are targeting 30 % in Z858=h, 2018b)the difference
between the result of the study and UNRWA reports is attributéchtied age group of
the study.
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m Controlled  m Uncontrolled

Figure (4.3): Distribution of participants by DM control status

A crosssectional study of 369 patients with type 2 diabetes mellitus (T2t four
Ministry of Healthheath centers in 2016 showed theeam of HbAlc wa 8.97 and one
fifth of patients had good glycemic control (HbAIt%) (Radwart al, 2018, the result

Is consistentvith our studyfindings.

Table (4.2) showed thalistribution of participants according to their current DM
management he | owes't pestcelneg agel was4 A6 %f 3. 9%
and exercis®), and the highest percentage was oral hypoglycemic agent 66% (oral 56.7%,

diet and oral 2.2%, oral and exercises 7.1%), followed by insulin 20.7% (insulin 16.0%,

and nsulin and exercise 4.7%), thésllowed by combination of oral hypoglycemic agent
andinsulin 8.6%.To a certain extent, it suitsthereports di sease cetylet r ol w
onl yo 5%, or al hypogl ycemic agent 73 %, C O
insulin 15%, and insulin only was 8&aleh, 2018a).

When patrticipants have been askehether DM caused any systemic complications, it was
clear that their knowledge about systematic complications of DM is limited to eyes
complications and foot ulcers, thiss been completely reflectedtheir answers as most

of them said they have ngstemic complication of DM (78.1%) but 21.9% of participants
have been said they have systemic complication, almost all of thera unableto
differentiate between early and late complicatidccording to UNRWA 2018eports the
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late complication among DMype 2 is 5.8%.Theresearcher believes that the reason for this
may be attributetb inappropriate or inadequédtealth educatio(Saleh, 2018b)
4.2.3 Oral health assessment.

Table (4.3) Distribution of the study participants according to their oral healh
assessment at UNRWA dental station.

ltems | No. | %
Number of oral health assessment performed during 2016, 2017
Zero times 157 38.7
One 103 25.4
Two 93 22.9
Three 51 12.6
Four 2 0.5
Total 406 100.0
Intervention after the oral health assessment
No, intervention had®een done 226 90.8
Yes, intervention out UN HCs 16 6.4
Yes, intervention at UN HCs 7 2.8
Total 249 100.0
The reason for no intervention
The Dentist told me nothing 104 46.0
Have been told thathave no oral 17 7.5
problem
Only oral health education 14 6.2
Ignored 7 3.1
Need private clinic 84 37.2
Total 226 100.0
Type of intervention
Extraction 8 34.7
Filling 11 47.8
Scaling 4 17.5
Total 23 100.0

Because oral health ian important component of general health, andrisiganon
communicable diseases same risk factors, to improve general hiealtvellbeing of the
patients andto pronote oral health maintenance fdtients with NCD, in 2012 oral health
assessment of NCD patients was introduced into UNRWA primary heskthcenterall
patients with NCD should undergwal health assessment once a ystrdy participants
have been asked, how manyés oral health assessment \wase durindast 2 years, the
answer should be once or twice (data collecti@s w1 August2017), but only 48.3 %

have done oral healthassessment once or twice betwedil6 and 2017, 38.7% of
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participants have not done any oral health assessri8riPo have done more than
required three or four times. This imbalance may be due to lack of inktauction or

follow up of referral from NCD nursing station to dental station for annual oral health
assessment. Unfortunately 90.8% of participants who have done oral health assessment
have not done any intervention after the assessment and onlyt3pats have done

post oral health assessment intervention(11 fili8gsextractios, and 4 scaling) seveof

them at UNRWA dental station and 16 participants their post oral health assessment

intervention was out UNRWA dental station.

The goal of orahealth assessment is to give adequate oral health education and clinical
examination of patients to give immediate appointment for intervention. When participants
who have done oral health assessment have been asked about the reasons behind ignorance
of post oral healttassessme6.0% of them informed nothing by dentist,37.2% redirected

to private dental clinic due to unavailability of required oral services,7.5% have no oral
problems,6.2% have given oral health education and 3.1% have ignored thé sdentis

request to have an appointment for intervention.

The researcher believes that these unacceptable results occurred because of the absence of
clear technical instruction for NCp a t | crahHheditls assessment and because of the way
of referral of thento dental station for assessme@i'to dentist just to count your teeth, it

will take few seconds and you're not requested to follow §ueue

Moreover, one of the main objectives of oral health assessment is to determine the oral
problems faced by NCD pants, then patients should be given short oral health education,

discussing patients about their oral problems and immediate appointment for intervention
should be given but actual assessment is performed by registering number of decayed,

missed, and fileé teeth.
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4.2.4 Oralhygiene and Lifestyle characteristics

4.2 4A Self-oral assessment.

Table (4.4.A) Distribution of the study participants according to their selfreported
number of teeth and selfassessment of teeth and gums.

Number of natural teeth No. %
No natural teeth 32 7.9
17 9 teeth 28 6.9
10i 19 teeth 67 16.5
20 teeth or more 279 68.7
Total 406 100.0

Self-assessment of teeth state
Excellent 6 1.6
Very good 18 4.8
Good 77 20.6
Average 121 32.4
Poor 103 27.5
Very poor 46 12.3
Do not know 3 0.8
Total 374 100.0

Seltassessment of gums state
Excellent 9 2.4
Very good 20 5.3
Good 75 20.1
Average 114 30.5
Poor 103 27.5
Very poor 50 13.4
Do not know 3 0.8
Total 374 100.0

Many people experience tooth pansensitivityimmediately after tooth los§ ooth loss

can cause immediate problems with eating, speech, and other basic activities that may
worsen with time. Eventually, the remaining teeth in the jaw shift in an attempt to fill in
the gap left by a m&ng tooth. The resulting crooked teeth canse serious bite problems

that require orthodontics to correct. Further, because each tooth is supported by those
around it, missing teeth can weaken the overall structure of the mouth, causing additional
tooth loss or injury that may worsen with time. Participants have been asked to report the
numberof natural teeth they have,68070f participants havin@0 teethor more, 16.5%

10-19 teeth, 6.9% -B teeth and 7.9%ave no natural teetiResults showed clearhigh

teeth lost rate, therefore many patients still require teeth replacement services.
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Participants have been requested to describe the st#teioteethand gumgums the
answer was average 32.4% for teeth and 30.5% for gums, poor 27.5% for bo#mteeth
gums, good 20.6% for teeth and 20.1%duams, very poor 12.3% for teeth and 13.4% for
gums, very good 4.8% for teeth and 5.3% for gums, excellent 1.6 % for teeth and 2.4% for

gums and finally 3 participants said do not know.

4.2.4BOral hygiene mainenance.

Table (4.4.B) Distribution of the study participants according to their Frequency of
tooth cleaningand Usageof aids for oral hygiene.

ltems | No. | %

Usage of oral hygiene aids

Toothbrush 225 96.2

Wooden toothpicks 7 3.0

Plastic toothpicks 6 2.6

Thread (dental floss) 4 1.7

Chewstick/miswak 21 9.0
Usage of toothpaste to clean teeth

Yes 231 97.1

No 7 2.9

Total 238 100.0
Usage of toothpaste that contains fluoride

Yes 56 24.3

No 5 2.1

Don't Know 170 73.6

Total 231 100.0

Regarding the frguency of teeth cleaning, are than one third of participan{86.3%)
never clean their teetlvhile only 16.5% of participants used to clean their teeth twice or
more a day (minimum required) and 24.8% onday rest of participants varying from 2

6 times a week(8.0%), to-3 times a month(1.8%), or once a month(1.8%).Generally, the
patients need two thorough brushiregday. Studies have shown thata achieve gingival
health, the interval between tooth cleaning session should be not less than 1ihaots
greater than 48 hou(Marya, 200).

The distribution of participants accorditmtheir frequency of teeth cleaning, confirms the
lack of awareness for oral health maintenance, lack of knowledge about oral complications

of DM and absence of appnagte health education.
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TWICE OR MORE A DAY

OMCE A DAY

2-6 TIMES A WEEK

8.00%

ONCE A WEEK

2-3 TIMES AMONTH [VALUE]

ONCEAMONTH . 1.80%

NEVER

Figure(4.4) Frequencyof teeth cleaning

10.50%

[VALUE]

24.80%

36.30%

Majority of participants (96.2%) were using toothbrush, 6 participants using plastic

toothpicks , 6 participants using wad toothpicks, 21 using miswak and 97% of

participants using toothpaste but 73.6% of them dokmotw whether the toothpaste

contains fluoride or not; this confirms their lack of knowledge of benefits of fluoride, due

to absence of health education.

4.2 .4CDental visit.

Table (4.4.C) Distribution of the study participantsaccording to their frequency and

reasons ofthe dental visit.

Period of time since the last dentist visit No. %
Less than 6 months 120 29.6
6-12 months 113 27.8
More than 1 year but less than 2 years 111 27.3
2 years or more but less than 5 years 50 12.3
5 years or more 10 2.5
Never received dental care 2 0.5
Total 406 100.0

The reasonfor the last dentist visit
Consultation/advise 59 14.5
Pain or troublevith teeth, gums or mouth 76 18.7
Treatment/ followup treatment 254 62.6
Routine checkup/treatment 3 0.7
Donot know/ donot 14 3.4
Total 406 100.0
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Among study participants, 29.6% stated that they have been seen by a dentist at least once
in last six month periad27.8% of them havieeen seenby a dentistat least once in last 6

12 montls, 27.3%have been seen by a dentist at least onoeoire than one year but less

than two years, 12.3%ave been seen by a dentist at least once iryeas or more but

less than five years, 2&have been seen by a dentist at least onfiedryeas or more and

only 2 participants never received dental c&entinuingunexpectedaesults showing that

only three participants have been seen by a dentistofdine checkup/treatmentThe

reason fordental visit of the majority of participants was(62.6%eatmentollow-up
treatment while 14.5% for consultation/advise, 18% pain or trouble with
teethgumgmouthand14 participants eithet o n 6t Kk n oemenaber. d on 6 t

A regular dental checup is keepg teeth and gums healthygecause it is essential
element of oral hygiene maintenancegulara dental visitshouldbe performedat least
every 6 months or as recommended by dental professibwal.parts ofregular dental
visit examination andhie cleaningby seeing dentist on a regular basis and following daily

good oral hygiene practices at home, lkegpeeth andums healthy

This undoubtedly convinced the research®at DM type 2 patientsin Gazaarenot fully

aware aboutthe importance of the regular visib a dentist andreemphasizé the
inadequacy of health educatibental visiting is still not considered a preventive dental
behavior; at present it only depends on treatmeets. Another reason coulld lack of
awareness on the part of patients with diabetes regarding the oral complications of the
disease and a perceived lacktiofie for this additional healtare activity when patients

are busy witlthe management of their diabetes

4.2.4D Smoking status.

Table (4.4.D) Distribution of participants according to smoking status.

Smoking
Yes 57 14.0
No 349 86.0
Total 406 100.0
Number of Cigarettes smoked daily
10 Cigarettes and less 19 33.3
From 11 to 20 Cigarettes 28 49.1
Above 20 10 17.5
Total 57 100.0
Mean= 17.09, MD = 20.0, SD= 10.029
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Smoking is considered as a common risk factornfmmcommunicabledisease and oral

health problem, the majority (86%) of study participants were nonsmokers The mean for
cigarettes per day participants ugedsmoke is 17.09 Cigarettes with standard deviation
10.029 49.1% of participants smoke from 11 to 20 cigarettes per day, 33.3% 10 cigarettes
and less and 17.5% used to smoke more than 20 cigarettes per day.The conclusion that
participants in our study nrdy nonsmokers but smokeparticipantssmoke aggressively

which give us a clue to focusn smoker diabetics in order to reduce the smoking rate

instead of speaking to dllM patients.

Majority of peopleare now aware that smokingasadhabitfor their hedth. It can cause

many seriousnedical problems and, in some cases, fatal diseases. However, many people
don't realize the damage that smoking does to their mouth, gmehseethSmokinghas a
potentially significant and negative impact on drahlh. The local and systemic outcome

of tobacco use on oral health depends upon method, frequency, andndofatise.
Smokinghasbeen associated with tooth loss, caries, periodontal disease, oral soft tissue

changes, dental implant failyrend oropharynge cancefACP, 2015)
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4.2.4E Experienceof Pain/discomfort or difficulties.

Table (4.4.E) Distribution of the study participants according to their experience of
pain/discomfort or difficulties due to oral problems.

Teeth/mouth pain or discomfort during the past 12 months
Yes 156 38.4
No 219 53.9
Don't know 5 1.2
No Answer 26 6.4
Total 406 100.0
Because of the state of your teeth or mouth, experienogany of the following problems
during the past 12 months?
Don't . Fairl Ver Weighted
Items Know No Sometimes oftex Ofte)rlw Mgan
Difficulty in biting foods | N 1 311 75 13 6 25.8
%| 0.2 76.6 18.5 3.2 15
Difficulty chewing foods| N 1 283 97 17 8 27.6
%| 0.2 69.7 23.9 4.2 2.0
Difficulty with N 1 377 19 9 0 21.8
speech/trouble 0| 02 92.9 4.7 2.2 0.0
pronouncing words
Dry mouth N 2 71 166 145 22 45.6
%| 0.5 17.5 40.9 35.7 5.4
Felt embarrassed due t¢ N 6 354 22 17 7 23.4
appearance of teeth %| 1.5 87.2 5.4 4.2 1.7
Felt tense because of | N 6 355 26 13 6 23.2
problems with teeth or % 15 87.4 6.4 3.2 15
mouth
Have avoided smiling | N 6 367 20 8 5 22.2
because of teeth %| 15 90.4 4.9 2.0 1.2
Had sleep that is often | N 6 364 31 5 0 21.8
interrupted %| 1.5 89.7 7.6 1.2 0.0
Difficulty doing usual N 7 382 15 2 0 20.6
activities %| 1.7 94.1 3.7 0.5 0.0
Felt less tolerant of N 6 387 11 2 0 20.4
spouseor people who 0| 15 95.3 2.7 0.5 0.0
are close to you
Have reduced N 8 386 11 1 0 20.2
_partici_pation_ N % 2.0 95.1 2.7 0.2 0.0
in social activities
Mean = 24.81 , MD = 23.64 , SD=5.65

Most of the participants declared thaental problems did not impach their life activities

such as biting foods, c h e Actuallg byfaauchl gk tos mi | i |
the available referencetheoral health quality of life (OHQOL) sharéise same elements

as qulity of life (QOL) andhealthrelated quality of life (HRQO)andis the effect obral
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health ona person's QOL, describing peopl@earspectives ofthe ways in which oral
diseases, conditions, and treatment affect their (Betty, 2017) A link between oral

health and QOL has been reported for a number of oral health conditions, including dental
caries, poor oral hygiene, severe periodontitis, craniomandibular pain, xerostomia, partial
tooth loss and edentulism, diseased teetitreated disease, malocclusion, orodental
trauma, craniofacial anomalies, oral cancer, unmet dental needs, and occasional and
episodic dental treatments. OHQOL considers how these conditions affect a person's QOL
based on 5 dimensioliBetty, 2017)vhich ae;

1 Oral health dimensions (pain or discomfort either acute or chronic dental or
facial) Results show approximatehalf of participantg53.9%) said they had no
any pain or discomfort during last 12 months.

1 Functional dimension&bility and comfort relatéto biting, chewing, swallowing,
speaking, relaxing, sleeping, and cleaning one's teeth).Table (4.4.E) showing that
76.6% of participant§Veighted Mear25.8 facing no difficulty in biting foods,
69.7% ofthem(Weighted Mear27.6) facing no difficulty chaving foods, 92.9% of
them (Weighted Mean21.8 facing no difficulty with speech, 89.7%Weighted
Mean21..8 had no sleep interruption, and only 16.7% of them used to clean their
teeth twice or more a day.

1 Psychological facter (seltsteam, seltoncept/sese of self, smiling without
embarrassment, eating or speaking in front of others, facial appearance, intimacy,
personal contact/social integions/social interaction, aremotionalability).Table
(4.4.E) showingthat 87.2% (Weighted Mean23.2felt no terse because of
problems with teeth or mouth,87.2%Veighted Mean23.4 have not felt
embarrassed due to appearar@@4%Weighted Mean22.2) have not avoidckd
smiling because of teeth, 95.3Weighted Mear20.4have no problenmtolerance
with spouse or pgie close to them and 95.1%eighted Mean20.2have not
reduced their participation in social activities.

1 Social factors (ability to work/study and subsequent direct and indirect economic
impact). Table (4.4.E) showing that 94.M#eighted Mear20.6) of paticipants
doing their usual activities without difficulty.

1 Treatment expectation (satisfaction with respect to oral health and treatment
outcomeg)Betty, 2017)
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The weighted mean of the domain24.81%with a standard deviatioh.65~7hich shows
fewemparicipants facingdifficulties because of state of their teeth or gililms researcher

believes that the tough circumstances in Gaza can be the most important factor that
contributes to the high level of resilience and-selffidence. There is a Gazan comn
mechanism of feeling good about things that are definitely havatiaegimpact on
humansGazans tend to complain | ess about i ssu
or fAunabl €this can ledrgnslated iatdoaarre thinking style sucas  fi | have
no teeth in my moutt u t I c an L o wiggmany teéh eldey not affect mj | o
abi | ity Theoesearbherwansiders a different way to akgach data about human
behavior. In this contextqualitative data can be much more dgtingy in order to describe

what DM patients with dental problems really feel, how they perceive themselves and what
they do to cope with these problems.

4.2.4F Consumptionof sugary foods and drinks.

Table (4.4.F) Distribution of the study participants acording to their frequency of
consumption of sugary foods or drinks

Frequency of eating or drinking any of the following foods, even in small quantities

ltems Seldom/ tSiri\(/eesrzl Once a tSiri\:lsesrzl Every tSiri\(/eirzl Weighte

never month week week day day d Mean

Biscuits, cakes, N 81 84 127 60 50 4 47.0
cream cake % | 20.0 20.7 31.3 14.8 12.3 1.0

Sweet pies, buns N 90 109 107 56 43 1 44,2
' %| 22.2 26.8 26.4 13.8 10.6 0.2

Jam or honey N | 290 70 26 14 6 0 24.3
%| 71.4 17.2 6.4 3.4 15 0.0

Chewing gum N| 235 48 22 26 74 1 36.0
containing sugar %| 57.8 11.9 5.4 6.4 18.3 0.2

Sweets/candy N| 115 144 108 17 21 1 37.2
%| 28.4 35.3 26.7 4.2 5.2 0.2

Lemonade, Coca Colg N 56 88 185 29 47 1 47.0
or other soft drinks %| 13.8 21.7 45.6 7.1 11.6 0.2

Tea with sugar N | 146 8 9 4 224 15 58.2
%| 36.0 2.0 2.2 1.0 55.2 3.7

Coffee with sugar N| 331 14 5 5 49 2 26.7
%| 815 35 1.2 1.2 12.1 0.5

Arabian delights N| 125 264 12 4 1 0 29.2
ka'aek, 9| 30.8 | 650 | 3.0 1.0 0.2 0.0

Baklawa,Numora, etc

NUtS N| 101 217 56 21 11 0 34.5

%| 24.9 53.4 13.8 5.2 2.7 0.0
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Mean = 38.41 , MD = 38.38D= 10.60 |

The weighted mean of the domain is 38.4% with a standard deviation 10.60 which shows
low consumption of sugary foods and drinks among study particigantsrtunately, no
studies have been conducted on the relationship betweertediabel oral healtn the

Gaza Strip the rate of consumption &ugary foods and drinks among diabetic patients

remains unknowyand therefor¢here is no room for any comparison

The highest mean recorded for the consumpt
mean above 50% (58.2%). The researcher assumed that it is a part of our food culture to
drink tea with sugar, This was clearly mentioned in the studietaiy behavics and
dentalfluorosis among Gaza Strip childre2012 asthe studyof Abuhalooband Abed

find the majority(98.1% of childrendrankonly 1 cup of tea per day while at agé3 4

years 58.1% dranki 2 cups of tea per géAbuhaloob and Abed, 2013)

Thenexthi ghest mean scores recorded for quest
bever ag e slthough 4 i58 @ mful té the level of blood sugar andl healthas a
result of the availabilitythere is increased consumption Biscuits, cakes, cream loa

Lemonade, Coca Cola or other soft drinks

The weighted mean weda pies,bote siusnp4 4 o2 %,0 f whifilse t
means f or c oSwsetsttgndyiCliiewingogfim confiaining sugar, Nutgd A

are very close togethethey are respéwgely 37.2%, 36.0%, and 34.5%. Moreover, the
weighted means for consumptionf Arabian delightéfi C o fwitlesegad , faham

honeyp  alsoeonvergentthey are respectively 29.2%, 26.7%, and 24.3%.

According to the American Dietetic Associatjgmutrition is an integral component of

or al heal t h. €o0. Or al heal t h (TaugedDeckerandi t i on
Mobley, 2007)Oral flora use the sugar as energy asldase acid as a waste prodiicat

acid play a major role inthe develgpment of dental caries by gradual dissolving the
enamel in the teeth. The effects which added sugars are having on both our general and
dental health can be highly damaging, especially when consumed frequently.When sugar
reacts with the bacteria in plaguke acids which are formed attack the teeth and destroy

the enamel. If this occurs often, the tooth enamel may break down, forming a hole or
‘cavity' and causing tooth decay. This almost always leads to fillings and could even result

in teeth having to bextractedOHF, 2015)
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The researcher believes that this low percentage can be a normal as result of a long and
intensive course of health education program about BMroclinic International (MCI)
program and good quality of DMervices provided in UNRWAICSA joint project
between UNRWA Health Program and MCI was launched in 2015, with the financial
support by World Diabetes Foundation (WDF). The project aims to scale up diabetes
prevention at UNRWA health centers, basically through training of all myistiaff and
recruiting patients and their social network in health education interactive sessions aiming
at helpirg them to follow a healthy litgyle (UNRWA, 2016a).By the way, researcher
believes that low consumption of sugary foods and drinks begzaigents desire to
decreas®lood sugar level more thaheir awarenessf the consequences of sug&oods

and drinksconsumption on oral health

4.2.5 OralHealth status

4.2.5 A Dental status

DMFT Index for all Participants is 18.4
21.9

20.2

More than 60 years From 56 to 60 years From 51 to 55 years Less than 50 Years

Figure 4.5 DMFT irek of age groups
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Table (4.5.A) Distribution of the study participants according to dentition status by
subject

ltems Mean MD SD
Sound teeth 12.2 13.0 7.9
Carious teeth 6.1 5.0 5.3
Filled with caries teeth 0.6 0.0 1.3
Filled without caries teeth 1.6 0.0 3.3
Missing teeth due to caries 7.2 5.0 7.4
Missing teeth due to an_other 33 0.0 80
reason but not from caries
Teeth protected by fissure seala| 0.0 0.0 0.1
Teeth with fixed dental
prosthesis/crown abutment, 1.0 0.0 1.9
veneer, implant
Un-eruped teeth 0.1 0.0 0.5
Unrecorded teeth 0.0 0.0 0.1

TheDecayed Missing,Filled (DMF) indexhas been used for more than 70 years and is
well established as the key measure of caries experience in dental epidenfib@MF

Index is applied to the perment dentition and is expressed as the total number of teeth or
surfaces that are decayed (D), missing (M), or filled (F) in an individual. When the index is
applied to teeth specifically, it is called the DMFT index, and scores per individual can
range fom 0 to 32Larmas, 2010T.able @.5.A) showed that.He mean numberf decayed
teeth was high (6.1while mean number of missed teeth was extraordinarily high (7.2 due
to caries and 3.due to another reason but mam caries)whereas the mean numbedr o
filled teeth appear to be velgw (1.6).These findingsuggest that oral health care in Gaza
Strip consist of radical treatment in term of tooth extractd,reflects the lack of interest

of participants in the treatment teeth decayed.

Figure (4.9 showed that, DMFT index for all participants is 1886th,which considered
extraordinarilyhigh, with meanof sound teeth 12.@2eth,caries teeth 6.1eeth filled with
caries 0.6 teetfilled without caries1.6 teeth, misg because of caries7.2 teeimissing
because of another reason but not from careies3.3 thethdistribution of study
participants according to their DMFT indedearly illustrates the positive relationship
between agand DMFT index since the indéxcreasesvith increased age.

According to Tle World Oral Health Report 2008ecayed missing filled permanent teeth

of 3544 years old worldwide very low ( less than 5.0), low ( 8®), moderate (9:0
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13.9), high (more than 13®etersen, 2003jew published research investigaterhl

health among Palestinians and the available ones assessed dental caries experience among
school children only. Dental caries experience data available for preschoolers and school
children show high dental caries experience in both primary teeth @nt5) and
permanent teeth (DMFT of 6.5). No data is available about oral health of Palestinian
adults,studyto assesslental and periodontal health status of a convenience sample of 370
subjects participateith an oral health awareness campaign in #reer of the busiest cities

in the West Bank, Palestin@ylean age of the sample was 32 +12 yedwowedthat the

mean DMFT score was 9fIKkateelet al, 2015)Another study to measure the distribution

of dental caries in a group of Palestinian adolesces#snple of 677 individuals of both
sexes (411 were females and 266 were males) their ages ranged from 12 to 15 year old
randomly selected from schools in northern west bank in Palestine, they study showed that,
the prevalence of dental caries was highgemaleswith DMFT 5.39 + 2.854 than males

with DMFT 5.26 + 2.891(Mahfouz and Esaid, 201419 Pregnant women Vvisiting
prenatal programmes at Ministry of Heatttntergn Jerusalem governorates were screened
using the Decayed, Missed and Filled Te@MFT) index to quantify their dental caries
experience, women were housewives withan age 26 yearthe result showed th#te

mean DFMT index is 1#&ateeb and Momany, 2018A study Submitted in Partial
Fulfillment of the Requirements for the DegreeMésterof Public Health, Faculty of
Graduate Studies, at AnNajah National University, Nablus Palesiimdycted by
BaraaNaji Mustafa Sabhay April 2007 todetermine dental caries prevalence among
representative sample of -J2arold schoolchildren (35%hildren) in Northern West

Bank, Palestineresult showed thammeanDMFT for the overall of the samplgas3.45and

only 16% of children were caries free.

The DMFT index values observedtinis study (18.6 in 3%5 yearold with type 2 DM

are higher tha those found in more developed countries and almost same as developing
countries. For example, in New Zealand, the mean DMFT ii&gearold was10.0
an4,2 in 65 74-yearold adults. In the second National Survey of Oral Health in China
(2002), the mea DMFT in 35 44-yearold adults was 2.1 and 12.4 in the' 88-yearold

group. In Spain, the national surveys in thé 8Byear old group made in 1984, 1993,
2000, and 2005 showed a DMFT of 11.6, 10.9, 8.4, and 9.6, respectively, whereds for 65
74-yearold adults, the 3 national surveys in 1993, 2000 and 2005 showed a mean DMFT
of 21.16, 18.10, and 16.8, which shows a decrease in the caries experience. Only two South

American countries have carried out surveys with national samples with oral exam in
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adults:Colombia (1999) with a DMFT of 15.00 in thei3Bl-yearold group and 19.6 in

the Aol der than 550 group andi4Byearaldsbndwi t h
27.3 for the 6b74-yearold group in 2003 and a 16.3 and 27.0 DMFT for thie435and

the 65 74 adults, respectively, in 2010. In Chile, the mean DMFT 166 andf 21.57

for the 3544 and the 6574 adults, respectivglyrzua and el al., 20)2

In the light of the results of previous studies, and considere@de difference, and the

oral efiects of DM the researcher believes that mean score of DMFT of the study

participants which was 18is acceptable.

4.2 5B Periodontal status

Table (4.5.B1) Distribution of the study participantsaccording to their prevalenceof
gingival bleeding andperiodontal pocket.

Periodontal status

Gingival bleeding No. %

Individuals Showing no gingival bleeding 61 16.4

Individuals Showing gingival bleeding 312 83.6
Total 373 100.0

Pocket

Individuals showing absence of pocket 9 2.4

Individuals showing presce of pocket 364 97.6
Total 373 100.0
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Table (4.5.B2) Distribution of the study participants according to their gingival
bleeding status and pocket measurement.

ltems | Mean | MD | Std
Periodontal status ( CPI Modified

1. Gingival bleeding
N.um.ber ofteet'h Showing no 9.97 0.00 - 06
gingival bleeding
Number of teeth Showing 9.91 1400 | 1356
gingival bleeding
Numper of teeth excluded from 0.00 0.00 0.00
bleeding test
Numb_er of teeth not present for 9.14 200 10.49
bleeding test
2. Pocket
Number of teth showing absencg 215 0.00 4.50
of pocket
Number of teeth showing pocket 284 12.00 1181
4-5 mm
Number of teeth showing pocket 4.96 5.00 516
mm or more
Number of teeth excluded from 0.18 0.00 0.01
pocket measurement
Number of teeth not presentrfo 9.13 200 10.47
pocket measurement

People with diabetes are more likely to have periodontal disease than people without
diabetesin fact, periodontal disease haften considered a complication of diabefesble
(4.5.B1) showing thatonly 16.4% of pdicipants have no gingival bleeding and 9
participants representing 2.4% have no periodontal pockets.Moréioeenean number of

teeth showing absence of bleeding was9.97 while the mean number of teeth showing
presence of gingal bleeding was 9.91 andean mmber of teeth not present for bleeding

test was 9.14In addition to that, the mean numberteéth showing absence of pocket
7.15, mean number of teeth showing poclkdt 4-5mm 7.84, mean number of teeth
showing pocket of 6 mm or more 4.96 and thameumber of teethot present for pocket
measuremerfl.13These resudt, although frustrating, are lime with global studies, one of
these studies indicated that the prevalence of periodontal disease in diabetic patients was
86.8% among fifteen hundrguhtients with diabetes mellitus were examifRajhanst al,

2011)A study reportedhe prevalence of periodontitis to be 39% in individuals aged 19
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years and older, while in patients above 35 years ofCageciolaet al, 1982) while
another studyeportal the prevalence gderiodontitis to be 87%Rylandeet al, 1987) but
study ofBacicet al reported the prevalence to be 5@%4cicet al, 1988.

4.2 .5 C Dentaltrauma

Table (4.5.C) Distribution of the study participants according to their severity of

dental trauma and number of teeth affected.

Dental trauma No. %
No sign of injury 317 84.7
Treated injury 6 1.6
Enamel fracture only 31 8.3
Enamel and dentine fracture 6 1.6
Pulp involvement 3 0.8
Missing tooth due to trauma 11 2.9
Total 374 100.0

Number of teeth affected
One 11 19.3
Two 26 45.6
Three and above 20 35.1
Total 57 100.0

Mean 2.54, MD = 2.0, SD=1.34

Table (4.5.C) showshat 84.7% of participanteave no sign oflental trauma and only
15.3% had dental trauma, 6 participants tiadted their injuries, 31 have enamel fracture,

6 participants have enamel and dentine fracture, 3 participants have pulp involvement, and
11 participants had lost teeth due to trauma.

The cental trauma of 11 participants affected single tooth, whileth taffected by dental
trauma occurred among 26 participants and 20 participants showing dental trauma of 3
teeth or more.

Many studies confirm the relation between DM anddnisbf failing down, Karchoet al

studied the association between hypoglyceamd fallrelated events in type 2 diabetes
mellitus, the conclusion of that study wtee risk of faltlrelated events over 365 days
increased Zold among elderly patients with diabetes who experienogabglycemia
(Kachoeet al, 2015).Anotherstudy condicted at community university of the region of
chapeco (unochapeco) Brazil, comparative analysis of risk for falls in patients with and
without type 2 diabetes mellitus showed that DM is associated with reduced mobility,
reduced visual acuity than nailabetic patientgOliveiraet al, 2011).
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Sincefalls and accidents are the most important causes of dental Trauma, the researcher
believes that falling as a result of hypoglycemic attacks and redwtldniobility and

visual acuityare the main reason behiddntal trauma among diabetic patients.
4.2.5D Enamelfluorosis

Table (4.5.D) Distribution of the study participants according to their enamel
fluorosis severity

Enamel FluorosisSeverity No. %
Normal 90 24.1
Questionable 73 19.5
Very mild 71 19.0
Mild 64 17.1
Moderate 41 11.0
Severe 35 9.4
Total 374 100.0

Dental fluorosis is a change i nAlthobhghtlegppear
may be of cosmetic concernn imoderate to sevefkiorosis, teeth are physically
damage(CDC, 2016)

The distribution of participants according to enamel fluorosis severity showed that 75.9%
of participants have enamel fluorosis vagyifrom questionable to very rdil mild,
moderate, and severe. The highest percentages were questionable 19.5% lauild 189y
thenfollowed by mild 17.% thenmoderatell % andfinally severe 9.4%.

Dental fluorosis is a condition that causes changes in the appearance of tooth enamel. It
may result when children regularly consume fluoride during the-teatting years, age 8

and youngefCDC, 2016) because of that, all studies available about fluorosis are among
children in Gaza Stpiand therés ascarcityof fluorosiamong adult.

The result of many studies is in the line with obtained result where the enamel fluorosis
among zan childen is 6078%, one of these studiggrformed in 2003among 353

school children of the five geographic areas of the Gaza Strip, the prevalence of dental
fluorosis was 60%, and 40% had no signs of fluorosis in their permanent dentitions. The
highest occurrenc®4%, wasin Khan Yunisfollowed by 826in Rafah, 686 in the middle

area, 29% in Gaza and the lowest occurrence of 9% was in the natbaf®@homaet al,
2004)Another study among school children showedth®aprevalence adental fluoross

was 78.0%Childrenaged 1218 years and their mothg@buhaloob and Abed, 2013).

4.2 ”KE Dental erosion
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Table (4.5.E) Distribution of the study participants according to their dental erosion

severity and number of affected teeth.

Dental Erosion Sevegi No. %
No sign of erosion 285 76.2
Enamel lesion 55 14.7
Dentinal lesion 32 8.5
Pulp involvement 2 0.5
Total 374 100.0

Number of teeth affected
5 and less 23 25.8
From6to 7 30 33.7
From 8to 10 20 22.4
More than 10 25 28.0
Total 98 100.0

The researcher verifiethat some ofthe individuals (23.%0) of the sample researched
presented some degree of dental erosion/erosive dental e werelimited to the

enamel, while 8% of the participants showed erosive wear extending into thendeantd

only 2 participants showed pulp involvement. The great difference in the percentage of
enamel lesion and both demdl lesion and pulp involvemens the enamel lesion is
asymptomatic while dentinal lesion cause sensitivity and pulp involvemeetyigainful,

so the treatment of enamel lesions can be postponed while particparitsafford pulp
involvementpain

A large number of diseases and syndromes are associated with dental erosion. One of these
disease is DM, as result of deterioration e juantity/quality of saliva, a reduction of

Oro-motor function(Johanssoet al, 2012).
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4.2 .5F Dentures

Table (4.5.F) Distribution of the study participants according to their wearing

denture(s).
ltems NoO. %
Denture(s) Upper
No denture 360 88.6
Partial denture 8 2.0
Complete denture 38 9.4
Total 406 100.0
Denture(s) Lower
No denture 365 89.9
Partial denture 9 2.2
Complete denture 32 7.9
Total 406 100.0

Dentures replace missing teeth and restore tooth fundiianylic dentures represetie

common treatment for total and, in some cases, partial loss ¢i{Regdciniet al,

201QApratimet al, 2013. Whi | e

di fficulty

eating

and

problemsmissing multiple teeth oa single tooth can have a letegym detrimatal impact

on

0 n e lbdentabheadth, so it is highlrecommendetb treat this problem as early as

possible in order tavoid additional dental health problems, which can inclndeeased

risk of gumdiseaseand dcay,jaw misalignment, bone losshifting of the eet{Rye,

2015)

The study showed that the rate of tooth loss among diabetics is verthéigfgre many

patients still require teeth replacement services for their missing ®iette we have 32

edentulous participants ( Total loss oftt®), to some extent, it is acceptable that we have

38 upper complete dentures and 32 lower complete derfButes,is not logical that the

aes

mean of missing teeth due to caries is 7.2 and the mean of missing teeth due to another

reason but not from carias 3.3 while the number of partial dentures $supper partial

dentures and 8 partial lower partial dentares the mean of teeth with fixed dental

prosthesis/crown abutment, veneer, implaranlyl.

The researcher believes that participants are nohgith replace their lost teeth by partial

denture because of economic issues or they do not know the sequences of not replacing the

lost teeth.
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4.2 3G Oral mucosal lesions

Diabetes mellitus is associated withgaeater ikelihood of developing certainral mucosal
disorders A crosssectional observational study between August and October 2012 with a
convenience sampling was performed for 51 patients with diabetes mellitus (type 1 and
type 2xhowed thathe prevalence of oral lesions was 78.4%, traumeédiers (16.4%) and
actinic cheilitis (12.7%) were the most prevalent lesions, the lips (35.3%) and tongue
(23.5%) were the most comméotation(Silva et al, 2015)Another study toevaluate the
prevalence of oral mucosa lesions among diabetic patiersuth Kerala Indishowed

that most of the patients (57, 76%) subjects had oral mucosal lesions, denture stomatitis
observed in 18 (24%), followed by angular chelitis in 11 (14.6%), fissured tongue in 9
(12%), lingual varicosities in 7 (9.3%), sialosim@ng 5 (66%), xerostomia in 4 (5.3%)

and oral lichen planus in 3 (4%) subje@#athewet al, 2017).

This is absolutely inconsistent with the results obtained, where only two oralslesion
occurred among participants (Malignant Tumor) at vermillion baaddrcommissures.The
researcher believes that this results occurred because the interview and assessment of
paricipants had taken place at NCD nursing statiwhere patients used to come for
diabetes and general health problems management rather thanobiams. Creation of
dental visit in case of any oral problem taken place at general Clark office but not NCD

nursing station.

4.2 .6Intervention urgency needs
Table (4.6) Distribution of the study participants according to their intervention

urgency needs

ltems No. %
Intervention urgency

No treatment needed 34 8.4
Preventive or routine treatment needed 56 13.8
Prompt treatment (including scaling) needed 285 70.1
Immediate (urgent) treatment needed due to

: . ) . 31 7.7
pain or infection of dental and/or oraign
Total 406 100.0

Among the 406 participants, no treatment was needed for 34 (8.4%) participantb@hile
(13.8%) needed preventive or routine treatment, prompt treatmentdingl scaling was

needed for 284 (70.1%) participargad, immediatdreatment (urgent treatment needed
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due to pain or infection of dental amt oral origin) was needed faBl (7.7%)
participantsThese results correspond to the oral prots of participants whemnost of

them suffering from caries, bleeding gums, periddbpockets dentaltrauma andlental
erosion but immediate treatment percentage would be more if the interview performed at
thedental station.

4.2.7 Oralhealth services seeking pattern

M Private dental care

B UNRWAHCs Dental
station

[ Private because
challenges at UNRWA
HCs.

Figure 4.6 Place of oral health services

Participants have been a&slabout the place that they seek oral health servidesyit &alf
of participants(52%)used to seek oral health services at UNRWA desttation, while
34% seeking at private sectordaeise they used to face many obstacles or barriers at

UNRWA and 14% preferred private sector without given reas(iitgire 4.6).
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Table (4.7.A) Distribution of the study participants accordingto challenges facing

them seeking oral health careat UNRWA health centers.

ltems NO. %

Lack of time 6 1.7
Unavailability of al oral health services 285 81.4
NO advanced dental treatment at UNRWA 191 54.6
Multi- visits procedures 33 9.4
Transport problems 75 21.5
Fear from Dental treatment 52 14.9
No one is free to company me to dental

.. 11 3.1
clinic
Time consuming procedwse 84 24.1
Double services (NCD and Dental) is no 4 11
allowed '
Far appointment 205 58.6
Unfriendly staff 32 9.2
Crowded dental station 186 53.1

The participantsvho used to get oral health servicasUNRWA station or at private
sector because challges at UNRWA station were asked to choose one or more
challengeswhichhiey heard from the interviewer and mentioned any other challéinges
they maybe faced it at UNRWA dental station. The resu(fTable4.7.A) showed that
unavailability of all oral hdéh services at UNRWA dental station was the most common
challenges facing participants followed by “far appointment”, "no advanced dental
treatment”, and "crowded dental station” while "double services not allowed', "lack of

time", "no one free to compgrmMme to dental station" teome extent did not constitute

challenges.

Unavailability of all oral health servicegas considered as the most common challenges of
81.4% of participantswho used to get oral headttvises at UNRWAoor at private sector
beaue challenges at UNRWA, sincthe most requested services like root canal
treatment(RCT), deep scaling, and delivery of prosthesis areaitdlde at UNRWA

"Far appointmefitwas considered as a commobstacleof 58.6% of participants
According to mosbf the participants, thenearest appointment was at least after 1 week
while dental pain cannot Eostpond. "NO advanced dental treatméat UNRWA Was

the obstacle of 54.6%, where mastthe participants believed that UNRWA dental station
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is for delivery of medication or for extractioanly "Crowded dental statiGrwas the
obstacle 0f53.1%sincethe dental station is used to be crowded du¢h®presence oh
high number of beneficiaries and long waititige "Time consuming procedurewas
an obstacé of 24.1% Participantdbelieved that dental procedures taking much time long
they cannosavei T r a mlgdems vas the obstacle &1.5% participantcan't offer

transport expenses

Barriers to oral health utilization are many, but those that aggifisant for our
environment are not yet clear. The current gtuehs designed to identify theost
common challenges seeking oral healgnvees at UNRWA health centerssearcher
believed that qualitative approach nsore suitable to identify the maidifficulties and
obstacles and rootsauses of them and moreoyearticipantsand health providersan

suggest solutions.
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4.3 Inferential Statistics

4.3.1 Relationship between Dental and periodontal status, and so@emographic
characteristics

Table (4.3.1.A) Distribution of DMFT of participants regarding their socio-
demographic characteristics

ltems | NO. | DMF | DMFT | Test | Sig
Age
Less than 50 Years 100 1468 | 14.7 F |0.001
From 51 to 55 years 95 1631 17.2 | 3.189
From 56 to 60 years 103 2080 20.2
From60-65years 108 2369 21.9
Total 406 7548 18.6
Gender
Male 163 3112 | 19.1 T ]0.273
Female 243 4436 18.3 | 1.079
Total 406 7548 18.6
Education
No formal schooling 37 815 22.0 F |0.001
Less than primary school 59 1334 | 22.6 | 2016
Primary schol completed 57 1018 | 17.9
Preparatory school complete 90 1610 17.9
Secondary school completed 77 1293 | 16.8
College/University completed 86 1478 17.2
and above
Total 406 7548 | 18.6
Work
Yes 80 1214 | 15.2 T- |0.001
No 326 6334 | 19.4 | 4.249
Total 406 7548 | 18.6
Monthly Average Income
UnderDeep poverty ling1832 347 6522 | 18.8 T |0.140
NIS) 1480
AboveDeep poverty line 51 875 17.2
Total 398 7397 18.6

The mean value of DMFT index was asseks$or the whole study sampli,was 18.6

teeth. Considering the age structure of the study sample, it was found that DMFT index
had the highest levgR1.9)in the adults aged 60 years and over (F&b1.A). The index
valuewas lowe(20.2)in the age group dess than5&0 yearold,(17.2) inthe age group

of 51-55 years oldand it was the lowest in the youngest age press than 5@ear olds
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The values of the DMFT index were statistically significantly associated with age
(p<0.05).Post hoc angkis was done usii@gheffe Test (also callésic hef f e6s pr oce
Schef f e 6showetthat the difference between the distribution of DMFT and their

age in favor for participants their age more than 60 yeargAoidex 9)Caries experience

was highly prevalent in our sample. Witkeincreasan age, there was an upward trend in

caries prevalence and mean DMRMis s in the line withmany studies o&dult non
diabeticpopulatongEslamipouret al, 201Q Boyko Bonev, 2015; Kamberet al, 2016;

Urzua and el al., 20)2

There was no a statisélly significant association between the value of DMFT index and
the gender of th@articipants ofthe study sample (p.273. Generally, females showed
more decayed, missing and filled teeth than mlalggesult showing mean value of DMFT
index of male€l9.1) was highethan mearvalue of DMFT index of females (18,3his is

not consistent withstudy of BoykoBonewhere héund the DFMT index of femeas
higher than males witla statistically significant association between DMFT index and
gende(Boyko Baev, 2015)According tostudy of John R. ShaffeiSex disparities in
dental caries have been observed across many populations, with females typically
exhibiting higher prevalence and more affected {shtffeet al, 2015. The researcher
believes that mas have higher DMFT index than females becadidt women utilize
dental health care to a greater degree thanandmmales are more daring to extract teeth
than females.

Obvious statically significant association between educational level and DMFT (pdex
0.001). The values of the DMFT index were statistically significantly associated with
educational level (p<0.0%)ost hoc analysis was done using Scheffe test and shows that
the difference between the distribution of DMFT and their educatiemal in favor for
participants with education level "College/University completed and ab@ehex
9).DMFT index is inversely proportional to the educational |¢ki,is consistent with

many studiespne of these studiesudy showed that people with low lewebf education

have less knowledge toward oral health and laevigher DMFT indexMohammecet al,
2014).Clinical study was conducted in Turkey to assess the oral and dental health status of
hemodialysis (HD) and peritoneal dialysis (PD) patients orbéses of educational status,
showed that patients who were found to be in a higher educational level, are more caring of
for their oral healtBayraktaet al, 2009).The esearcher believes thateducational level,

as a traditional SES variable, affectse ttype of job and income, and thus access to
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preventive measures such as tooth cleaning habits, health serviemduse low
carbohydrate dietn this study, an educational level higher than primary school was a
protective factor against dental carieadahe higher the educational level, the stronger

was the protectiveeffect.

Another statistically significant association between DMFT index with eynmat status
had accred (p 0.001) while there was rstatistically significant association between
DMFT index and income of participants (p 0.14i@9.researcher believes that, the big gap
between both grogy 1832 NIS could be the reason foon-statisticallysignificance, his

is not the line wth a study by Linyan Wargg al, showed thaparticipants witha higher
educational level and family income, had the lower severity of DNWBENg et al,
2017)Another studyfound that lower SES is significantly associated with a greater risk of
caries lesionsThis relationship was partly mediated by oral heatitatedbehaviours and
health awareneséSchwendicket al, 2015)Generally, income has a direct effect on
material resources and may subsequently affect clinical decisions and the ability to pay for
services and the deep poverty linewhich was 1875created large gaps between

participants.
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Table (4.3.1.B) Distribution the Prevalence of gingival bleeding of participants

regarding their socio-demographic characteristics (n=373)

ltems No Gingival X? Sig.
Gingival bleeding
bleeding
Age No. % | No. | %
Lessthan 50 Years 19 5.1 81 | 217 | 3.891 | 0.273
From 51 to 55 years 17 4.6 75 | 20.1
From 56 to 60 years 16 4.3 73 | 19.6
From60-65 years 9 2.4 83 | 223
Total 61 16.4 | 312 | 83.6
Gender No. % | No. | %
Male 17 46 | 132 | 354 | 4.434 | 0.023
Female 44 11.8 | 180 | 483
Total 61 16.4 | 312 | 83.6
Education No. % | No. %
No formal schooling 1 0.3 29 7.8 | 5949 | 0.311
Less than primary schog 6 1.6 46 | 12.3
Primary school 9 2.4 44 | 11.8
completed
Preparatory school 16 4.3 66 | 17.7
completed
Secondary school 13 35 62 | 16.6
comgeted
College/University 16 4.3 65 | 17.4
completed and above
Total 61 16.4 | 312 | 83.6
Work No. % | No. | %
Yes 14 3.8 62 | 16.6 | 0.298 | 0.348
No 47 12.6 | 250 | 67.0
Total 61 16.4 | 312 | 83.6

Monthly Average Income | No. % | No. | %
UnderDeep poverty line | 49 | 13.1 | 269 | 72.1 | 3.015 | 0.068

(1832 NI
AboveDeep poverty line| 12 3.2 35 9.4
Total 61 16.4 | 312 | 83.6
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Table (4.3.1.C) Distribution the Prevalence of periodontal pocket of participants

regarding their socio-demographic characteristics

Items Absence of | Presence X? Sig.
pocket of pocket
Age No. % | No. %
Less than 50 Years 2 0.5 98 | 26.3 | 2.186 | 0.535
From 51 to 55 years 4 11 88 23.6
From 56 to 60 years 1 0.3 88 23.6
From60-65 years 2 0.5 90 24.1
Total 9 24 | 364 | 97.6
Gender No. | % | No. | %
Male 3 0.8 | 146 | 39.1 | 0.168 | 0.483
Female 6 1.6 | 218 | 58.4
Total 9 24 | 364 | 97.6
Education No. % | No. %
No formal schooling 0 0.0 30 8.0 | 9.350 | 0.096
Less than primary schog O 0.0 52 13.9
Primary school 4 1.1 49 13.1
completed
Preparatory school 3 0.8 79 21.2
completed
Secondary school 1 0.3 74 | 19.8
completed
College/University 1 0.3 80 | 21.4
completed and above
Total 9 24 | 364 | 97.6
Work No. | % | No. | %
Yes 0 0.0 76 | 20.4 | 2.360 | 0.125
No 9 24 | 288 | 77.2
Total 9 24 | 364 | 97.6
Monthly Average Income No. % | No. %
UnderDeep poverty line| 8 21 | 310 | 83.1 | 0.026 | 0.674
(1832 NI
AboveDeep poverty lingf 1 0.3 46 | 123
Total 9 24 | 364 | 97.6

Tables (4.3.1.B) and (4.3.1.C) showed no statically significs#ociationbetween
periodontal status (gingival bleeding and periodontal pockets) with all-dean@graphic
characteristics of participanexcept gingival bleeding was statistically significant with

gender (P 0.023), where female papants showing no bleeding (#figher than male
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participants showing no bleeding (1he main reason behind this result could be
increasechumber of teeth not present for gingival exammator pockets measurement,
moreover the early onset of chronic periodontitis among mosthefparticipants. The

results are in disagreement with most available studies.

Regarding ge of participants, despite tleelis no statistically significant association
between age and both gingival bleeding and periodontal pickets, a quick look to both
mertioned tables showing that onB.4 %of participants showing no gingivaleeding
and).5% absence gferiodontalpocketsamong participants more than 60 years old, while
participants less than 50 years old, 5.1% showing no gingival bleeding and 0.5% showing

no periodontal pockets.

Theincreasedeverity ofperiodontal diseas&nd bone loss withgeis probably related to

the length of time, where tiperiodontakissues haveden exposed to bacterial placue

is considered to reflect individual's cumulativaldnistory(L6e H, 1986) Several studies

show that the prevalence and severity of periodontal disease increase \(#th ettpni,
2014;Genco, 1996Axelsson & Lindhe 1981).A study demonstrateithat the mean annual

rate of bone loss among the initiallp-yearold subjects was.02 8 mm compar ed
on the 25yearold individuals(Papapanou ard/ennstrom 1989).

Numerous studies reported higher periodontal destruction amaies compared to the
female populatiofAlJehani, 2014),this inconsistent with this study, where males
participants with no gingival bleeding were 17 whilantde participants were 48,
moreover males participantshowing no periodontal pocketere only 3 but females
participants 6. The reasons for these gexd&rences are not clear, but they are thought

to be related to the ignorance of oral hygiene, which is usually observed among males
(Slade and Spencer, 198%handar and Kingman, 19%%However, the elationship
observedbetween gender and periodonfabcketsis not statistically significant but

statistically significant with gingival bleeding.

Tables (4.3.1.B) and (4.3.1.C) showed clearly that among all educational level the number
of participans showing gingival bleeding and periodontal pockets is greater than number
of participants showing no gingival bleeding and absence of periodontal pd¢tietsver,

the observedelationship between educational level and the disease is not apparent and is
not considered as statisdlty significant Thus, educationdevel maybe a demographic

factor, which may interfere with the effects of other factors.Periodontal disease has a
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reciprocal relationship with educational level. The higher the educatiored) tee lower

the periodontal diseasgBeck et al, 1990)When education levels were compared to
periodontal status in a studthe results showed a positive association between higher
education levels and better periodontal stai@sindala and Chave, 200This is in
accordance witlanotherstudywhich identified education level also a strong indicator of
periodontal statugRichardand Chava2000)

Tables (4.3.1.B) and (4.3.1.C) showed that unemployed participants showing no bleeding
(47) more than empyed participants showing no bleeding (14nd unemployed
participants showing absence of periodontal pockets were 9 and no employed participants
showing absence of periodontal pockets. Atpan relationship observed between
employment statusand the disase is not apparent and is not considered as strong,
statistically sigificant, and consistent. Thus, employment status may be aeumi®mic

factor, which may interfere with the effects of other factors

Among participants undedeep poverty line 72.26 of participants showedjingival
bleeding and 13.1% showed gingival bleeding while 83.1% of them showed periodontal
pockets and 2.1% showed absence of pockets and regarding participantsdeepve
povertyline 9.4% showedjingival bleeding and 3.2% sWwing no gingival bleeding while
12.3% of participants abowdeep poverty linshowed periodontal pockets and onlg%.

showed no periodontal pocket.

This result is not consistent with many studieshiew the socioeconomic status was
compared to the periodtai status byRupareeGundala and Vijiay K Chavéhe study
showed a positive association between higher socioeconomic groups and better periodontal
statugRichard an@€hava, 2000According to anotherstudythe gingival condition is

clearly related to lowe SES, but the relationship betweesocioeconomic statuand
periodontitis is less direct. It can be certain that gingival health is better among individuals
with higher education and with more secure income. SES is a modifiable factor and it can
be examied in multivariate models for the disease(AlJehani, 2Thé) possible
relationship between periodontal disease and socioeconomic status was found in several
studiegGilbert, 2005 Susiret al, 2005 Locker et al, 1993 Beck et al, 1990. The
researchebelieves that the reason behind such gaps because socioeconomic factors are
related to many other factors mainly the oral health awareness
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4.3.2 Relationship between Dental and periodontal status, and Diabetic
characteristics

Table (4.3.2.A) Distribution of DMFT of participants regarding their diabetic
characteristics

Diabeticduration No. DMF | DMFT| Test | Sig.
Less than 5 Years 134 2243 16.7 F 0.038
From 5 to 9 years 109 1968 18.1 | 56.752
From 10 to 14 years 90 1808 20.1
15 years and above 73 1529 | 20.9
Total 406 7548 | 18.6

HbAlc reading No. DMF | DMFT
Controlled equal or less 87 1421 | 16.3 T- |0.002
than7% 3.168
Uncontrolled more than 7% 319 6127 | 19.2
Total 406 7548 | 18.6

There was statisticallysignificant association between DMFT index value and diabetic
duration(P 0.038).The values of tHeMFT indexwere statistically significantly associated
with Diabetic duration (p<0.05Ro0st hoc analysis was done using Scheffe test and shows
that the difference betweehe distribution of DMFT and their diabetic duration in favor
for participants hadiabetic duration less than 5 ye@anex 9)

table (4.3.2.A) showing increasing W index withincreasingdiabetic duration, 16.7
teeth for participants diagnosed ashéies less than 5 years,18.1 teeth fretnygars, 20.1
from 10 -14 years and 20.9 teeth for 15 years and above. A clear and statistically
significant association (p 0.00®ccurred betweemhe DMFT index value and HbAlc
level, where participants with cont DM and their HbAlcequal and lessthan 7%,
showing lower DMFT index value than participawith uncontrolled DM withHbAlc
more than @6, DMFT index for control group was16.3 teeth and for uncontrolled group
was 19.2 teeth. Thesults revealethatpoor glycaemic control and the early onset of DM
may increase the risk of dental carieghich is consistent with most available studies
where,diration of DM might play an important role when the relation between DM and
oral diseases is investigat€te lewel of caries was significantly higher in the long
compared to the short duratiolhis relation is reasonable because, like other
complications of diabetes, the riskcariestends to increases over timkhis relationis in

agreement with the normal pab genesi s of dent al cari es
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for the development of the diseaf®elwitzet al, 20079. A study showed thamingival

index and DMFT index increased significantly with duration of dialjBegfsitiolet al,

2016, this conclusionis in agreement with a Sudanese study which showed tthade

with long duration of T2DM to have high decayed, missed and filled teeth (DV&dligs
(Mohammedet al, 2013)According to another studythe mean DT and MT were
significantly increasedas tle duration of disease increased, whereas mean FT was
significantly higher among people having diabetes less than 2 years. Mean DMFT
component was higher among people having diabetes more than 5 years but it did not show
any statisticdy significant diffeencéMalvaniaet al, 2016)Many studiesare consistent

with the result of the study whiatoncluded that DMFT index increasing with duration of
DM (Singhet al, 2014 Kanijirathet al, 201 ,while other studiere inconsistenwith the

result of the studyvhich reported that there was no relationship between the duration of
diabetes and caries experie(itawraa 2012; Arrieta -Blanco et al, 2003 Lin et al,

1999.

Regarding DM control status, resutithe studgre consistentvith many studies, one of
these studies condted by Malvaniat al, concluded thathe severity of dental caries
increased with increase in the blood glucose level with positive correlation, and dental
caries prevalence was significantly higher in metabolically uncontrolled patiemtpared

to metabolically welcontrolled patients(Malvanieet al, 2016)The results are in
agreement with the studies reported by Chaval, (Chavezet al, 2000)and not in
agreement with the studies reported by Havwkeawvraa, 2012)ArreitaBlannco (Arrieta -
Blancoet al, 2003) and Sandbergt al( Sandberget al, 2000)Another study in Japan
revealeda significant association between HbAlc levels and dental, tagissverity of
dental caries increased with increase in the blood glucose(Yewatkuraet al, 2017.
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Table (4.3.2.B) Distribution of prevalence of gingivalbleeding regarding diabetic

characteristics
Items No Gingival Gingival X? Sig.
bleeding bleeding

Diabeticduration No. % No. %
Less than 5 Years 26 7.0 104 27.9 5.186 0.159
From 5 to 9 years 11 2.9 93 24.9
From 10 to 14 years 11 2.9 67 18.0
15 years and above 13 3.5 48 12.9
Total 61 16.4 312 83.6

HbAlc reading No. % No. %
Controlled equal or less 18 4.8 56 15.1 2.219 0.095
than7%
Uncontrolled more than| 43 11.6 247 66.5
7%
Total 61 16.4 312 83.6

Table (4.3.2.C) Distribution of prevalence of periodontal pocket regardutigbetic

characteristics

Iltems Absence of Presence of X2 Sig.
pocket pocket
Diabeticduration No. % No. %
Less than 5 Years 4 1.1 126 33.8 0.967 0.809
From 5 to 9 years 2 0.5 102 27.3
From 10 to 14 years 1 0.3 77 20.6
15 years and above 2 0.5 59 15.8
Total 9 2.4 364 97.6
HbAlc reading No. % No. %
Controlled equal or less 4 1.1 159 42.6 2.625 0.116
than7%
Uncontroled more than 5 1.3 205 55.0
7%
Total 9 2.4 364 97.6

Contrary to expectationsthere was neither a clear relationshipnorstatistically
significanfassociabn between periodontal statugingival Heeding and periodontal
pockets)and diabetic duratn, and control status of DM as showedt&lyles (4.3.2.B) and
(4.3.2.C).Contrary to supposed to bthe number of participants showing rgingival
bleeding among participant with diabetigration lesshan 5 years, from 5 to 9 years, from
10-14 years anh 15 years and aboweere26, 11 11, and 13espectively. While number of
participants showing no gingival bleediamongthe controlled group were 1@8articipants
and the uncontrolled group were 43participants.Moreover participantsshowing no

periodatal pockets among participants with diabetic duration less than 5 years, from 5 to 9
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years, from 1al4 years and 15 years and above were 4, 2, 1, aggp2ctivelyWhile the
number of participants showing no periodontal pockets arttecpntrolled groupvere 4

participants antheuncontrolled group were 5 participants.

The esearcher believes thatthe differences in the numbers of patients belialeetic
duration categories and the differences in the missed teeth(Number of teeth not present for
gingivd examination or pockets ms&arement) behind these results amwbreover,
improvement ofthe HbAlc level will prevent further progress odlready chronic
periodontal diseases rather than eliminating the condition. The results are in disagreement
with most aailable studiesOne ofthese studies had conducted®grdat al and another

study conducted byFiratliet al, theyoncluded that the duration of diabetes was a
significant factor for the severity of periodontal disegSerdaet al, 1994 Firatli etal.,

1996, while another studgtated that the diabetic status was significantly and strongly
related to both prevalence and severity of periodontal diggaméchet al, 1991)The
severity of periodontal disease was more prevalent in diabetics whboéndds¢ase for >5

years accading toFaulconbridgest al, Patients are having poor glycemic level had more
severe periodontitis as compared to patients having a fair glycemidfexstonbridgest

al., 198),a study had also demonstrated that as afyjghe diabetic increases, the
prevalence and severity of periodontal disease incrgasesr the control and longer the
duration of diabetes, the greater will be the prevalence and severity of periodontal disease
(Rajhanst al, 2011).Collagen is the mdominant component of gingival connective tissue
accounting for approximately 60% of connective tissue volume and 90% of the organic
matrix of alveolar bone. Oliver an@lervonen hadstated that the properties of human
collagen are changed during aging amdh the metabolic abnormalities of diabetes
mellitus. Thus, altered collagen metabolism in diabetics would be expected to contribute to
the progression of periodontal diseg$@iver and Tervonen, 199#€eriodontitis also
progresses more rapidly in popdontrolled diabetic§Seppaléet al, 1993, and early age

of onset of the disease is seen as a risk factor for more severe d{3éasstensson and
Hugoson,1993).
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4.3.3 Relationship between ental and periodontal status, andrequency of tooth
cleanng

Table (4.3.3.A) Distribution of DMFT index regarding frequency of teeth cleaning

How often do you clean| No. DMF | DMFT| Test| Sig.
your teeth
Never 136 2842 21.2 | 2.321| 0.001
Once a month 4 53 13.3
2-3 times a month 7 94 13.4
Once a week 39 655 16.8
2-6 times a week 30 494 16.5
Once a day 93 1327 14.4
Twice or more a day 62 975 15.7
Total 371 6440 17.5

A statistically significant association betwePMFT index value and frequency of teeth
cleaning or brushing (p 0.00t)e values of tODMFT indexwere statisticallysignificantly
associated with frequency of tedihushing p<0.05).Post hoc analysis was done using
Scheffe test and shows that the difference between the distrimftibMFT and their

frequency of teetlrushing in favordr particpants who never clean the teeth (Annex 9)

table (4.3.3.A) showed that the highest DMFT index value(21.2) among participants who
never brush their teethwhile participants used to brush their teeth daily either once, or
twice or more showed ¢hlowest DMFT index value among all which was respectively
14.4 and 15.7. The relationshipis inverse, the increase ithe frequency of teeth
brushingdecreasitige DMFTindex value

The obtained result isonsistent with, andcconfirmed by many studiesccording to
Chestnutet al. study,caries experience was inversely related to tdwotishing frequency,
toothtbrushing frequency and rinsing method after brushing were found &irdagly
correlated with caries experience and caries incref@mstnut al., 1998)Clinical and
interview data were obtainfdm 212 males, showelthat the values of caries prevalence
indicator were consistently higher for sporadic teothshers. It was concluded that the
current studyprovides evidence in favor of a poséiassociation between todthushing
and low cariegprevalencgMattiet al, 1980) Regular tootkbrushing is important for the

maintenance of oral health and the prevention of caries and periodontal disease. Brushing

83



effectively twice a day with a fluorated toothpaste has been a key recommendation from
dental organizations for many years. Individuals who state that they brush their teeth
infrequently are at greater risk for thcidence or increment of new carious lesions than
those brushing more frequity (Kumaret al, 2016)

Table (4.3.3.B) Distribution of prevalence of gingival bleeding regarding the

frequency of teeth cleaning

ltems No Gingival Gingival X? Sig.
bleeding bleeding
How often do you clean | No. % No. %
your teeth

Never 9 2.4 127 | 34.2 | 24.552 0.000
Once a month 0 0.0 4 1.1
2-3 times a month 1 0.3 6 1.6
4
5

Once a week 1.1 35 9.4
2-6 times a week 1.3 25 6.7

Once a day 23 6.2 70 18.9
Twice or more a day 19 5.1 43 11.6
Total 61 16.4 | 310 | 83.6

Table (4.3.3.C) Distribution of prevalence of periodontal pocketregarding the

frequency of teeth cleaning

Iltems Absence of Presence of X? Sig.
pocket pocket
How often do you clean No. % No. %
your teeth
Never 1 0.3 135 36.4 3.617 0.728
Once a month 0 0.0 4 1.1
2-3 times amonth 0 0.0 7 1.9
Once a week 1 0.3 38 10.2
2-6 times a week 1 0.3 29 7.8
Once a day 4 1.1 89 24.0
Twice or more a day 2 0.5 60 16.2
Total 9 2.4 362 97.6

A statistically sigificant association between gingival bleediagd frequency ofeth
cleaning or brushing (p 0.0ROwhile there was no significant association between
periodontal pocketand frequency of teethrushing,table (4.3.3.B showed tha#i2 of 61
participants showed no gingival bleeding used to brush their teeth on dsigy(keither
once or twice or more)rhe relationship isnverse thedecrease in the frequency of teeth
brushingincreaseeeth showing bleedinghis relationship is unclean the table (4.3.3.pb
because of big differences in the number of participahéach categoryTable (4.3.3.C)

showed increased number of particifgawithout periodontal pocketsith increasing the
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frequency of teeth cleamg and brushing where 4 of farticipants who have no
periodontal pockets used to brush their teeth on daitysbthe relationship is strong but
not a stéstically significant becausemost of the participants showed cbinic
periodontitisPlaqueinduced gingivitis is the most common oral disease in dentate persons
and the most common type of periodontal dise@segivitis is implicated as a precursor

of periodontitis, so preventing gingivitis may indirectly prevent periodontitis and loss of
tooth support. The principal method used to prevent gingivitis is the regular removal of
plague from all tooth surfaces vi@oth brushing. The American Dental Association

(ADA) recommends that brushingperformed twice a dafPintoet al, 2013)
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Chapter 5

Conclusion and Recommendations

5.1 Conclusion

In this crosssectionalstudy, the researcher aimed to idenbifgl health problems and oral
health needs among type 2 diabetic patients attgndiRWA health centers in Gaza
Governorates, and to determine the most common challenges faced them seeking oral
health in UNRWA primary health centers in Gazao@rnorates. Alsothe study
determined the association between DM and oral health problMaoss of theparticipants

were refugees living in poor and crowded refugee camps, the majority of them were not
working and don't have sustainable sources of income in line witmtwogditions in the

Gaza Strip due tthesiege, unemploymeraind low wages.

Participants were selected from 5 UNRWA heakhters (3arge, 2 small HCs) from all 5
geographicareas. 406 DM type 2 patieraged from 355 years old participated in this
study.

The researcher notetthat the number of DM patients is almost doubled last 10 yaadts
the majority of participants areither overweight or obese, one five of participants were
uncontolled DM, it was clear that there is lack dénowledge about ystematic
comgications of DM Because of the absence atlear technical instruction for NCD
patients oral health assessment only etheéd of participants have done oral health
assessment at UNRWA dental stations but most of them have not dongeawvsntion
because either hasot told anything by UNRWA dentists or redirected to private clinics

because unavailability of required services.

Most of the participants described the stated of their teeth and gums either average or poor
and majority showing digh number of lost teetliThe participans frequencyof teeth
cleaning, confirms the lack of awareness for oral health maintenance, lack of knowledge
about oral complications of DM and absence of appropriate health education. Lack of
knowledge of benets of fluoride confirmed by the studgesults confirmed that dental
visiting is still not considered a preventive dental behavior; at prasemy depends on
treatmentneeds. Another reason could laek of awareness on the part of patients with
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diabees regarding the oral complications of the disease and a perceived lack ofrtime fo
this additional healitare activity when patients are busy witile management of their

diabetes.

Most of the participants declared thatental problems did not impaan their life
activities the researcher believes that the tough circumstances in Gaza can be the most
important factor that contributes to the high level of resilience andtsefidence. There

is a Gazan coping mechanism ofliieg good about things thakefinitely havea negative

impact on humansGazans tend to complain less abouteasstihat can stigmatzthem as

Adi sabl edo or Aunabl e t o c onpseakhinkingsdtylet hi s can

The researcher believes that this lpgrcentage ofugary food and drinks can be a normal

as result of a long and intensive course of health education program about DM, and good
quality of DM services provided in UNRWA HCs, but patients fear higher blood sugar
rather than fearof the consequences of sugdoods and drinks consumption on oral
health.

The results showed a high DMFT index and few participants have no gingival bleeding and
periodontal pockets, falling as a result of hypoglycemic attacks and redoitechobility

and visual acuityare the maimeason behind dental trauma among diabetic patiantkhe
majority of participants have a different degree of enamel fluorosis,. The study showed that
the rate of tooth loss among diabetics is very high, therefore many patients still require
teeth replaement services for their missing teeth but participants are not willing to replace
their lost teeth by partial denture because of economic issues or they do not know the
sequences of not replacing the lost teeth. The interview and assessment of particigan
taken place at NCD nursing statiowhere patients used to come for diabetes and general
health problems management rather than orablenos because of that only two
participants showed diagnosed oral lesion. Prompt treatment including scaling ekl

for most of the participants, unavailalify of all oral health servicesnd advanced
treatment along with far appointments were the most common challenges facing DM

patients seeking oral health services at UNRWA dental stations.

DMFT index value wa significantly associated with age, educational level, employment
status but not with gender and monthly income of participants, the researcher believes that
males have higher DMFT index than females because adult women utilize dental health

care to a grater degree than men and males are more daring to extract teeth than females.
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no statically significant between periodontal status (gingival bleeding and periodontal
pockets) with all sock@emographic characteristics of participardgcept gender
(statistcally significant association between gingival bleeding and gender P 01b23)
main reasn behind this result could llecreasechumber of teeth not present for gingival
examinaton or pockets measurement, naver the early onset of chronic periodastit
among most of participants. The results are in disagreement with most available studies.

There is astatistically significantrelationship between DWNI and diabetic duration
(0.038) A clear and statigally significant associatiofp 0.002) occurredeween the
DMFT index value and HbAlc level, where participants with control DM showing lower
DMFT index value than pacipants with uncontrolled DMContrary to expectations, there
was neither a clear relationship rnstatistically significant associah between
periodontal status( gingival bleeding and periodontal pogkatsl diabetic duration, and
control status of DMParticipants used to brush their teeth daily either once, or twice or
more showed the lowest DMFT index valtlee current study pwides evidence in favor

of a positive association between tobtlushing and low caries prevalenéestatistically
significant association between gingival bleeding and frequency of teeth cleaning
brushing (p 0.000), whilehere was no significant assation between periodontal pockets

and frequency of teeth cleaning or brushing

5-2 Recommendations

According to the study findings, the researcher recommends the following points

regarding improving the oral health of DM patients
5.2.1 Recommendationto UNRWA health department

1 Participants were mostly unaware of the link between oral health and djabetes
critically importantto educatéhealth providers andiabetes patients about the oral
implications of diabetes and need for proper preventive ea well as regular
assessment and folleup oral healthDental practitioners have an opportunity and
a responsibility to educate diabetic patients about the oral complications of diabetes

and to promote proper oral health behaviors

1 Oral health assesant should be performed once yearly for all NCD patients on

WHO tools bais and preferred to perforim the day of annual general assessment,
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a clear technical instruction should be given to dentists and NCD nurses.Patients

should be given an immediate @agtment for intervention in case of required.

1 NCD patients should be given a priority in appointment system for oral health

curative procedures.

1 Periodic scaling for DM patients, this services can be purchasedtlfi®private

sector.

1 Electronic medicalrecords (E-health program could bedesigned to give oral
health indicators of NCD patients, school pupils and pregnant women such as
DMFT index, CPITN index and oral health behavior patterns.

1 MostOral healthservicedor NCD patients ould beexclusivelyavailable

1 More effort to ensurethat diabetes is wellcontrolled, as uncontrolled diabetes

increasesherisk of developinggum disease.

5.2.2 Recommendations fofurther researchers studies
1 To conductasimilar study at the national level

1 To conduct a similar study among schoostudents pregnant women and

preconception women.

1 To conductanin-depth study on challenges faced NCD patients, scétodents
pregnant women and preconception care women seeking oral health services at

UNRWA health centers tmlentify the maincause®f challenges.

1 To conduct a study to identifthe impact of oral health on quality of life of DM
patients.

1 More studies should be conducted using a qualitative approach to identify main
causes of low oral health awareness and grapays of enhancing oral health

awareness amordifferent Gazampopulations.
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6.2 Annexes

Annex (1) Study activities timetable

Activity Duration | Date
Proposal writing 3 months| FebApril
2017
Proposal defense and approval 1 month | May 2017
Expert committee check for the validity of instrume| 1 month | June 2017
Pilot study 2 weeks | August2017
Modifications 2 weeks | August2017
Data Collection 1 month | Sept2017
Data Entry 1 month | Nov 2017
Data Analysis 1month | Dec2017
Research writing 3Months | JanMarch
2018
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Annex (20 UNRWA health centers ype 2DM patientsand Samplesize:
Source of data: UNRWA Healbepartment

Health Centers according to geographic area
No No. of Type DM | % of total Type 2
" | HealthCenters patients DM.
North Gaza Area
1 BeitHanoun 1108 2.8%
2 Jabalia and 5543 14.5%
3 Fakhoura
Gaza
4 North Gaa 1819 4.61%
5 Beach 1495 3.78%
6 Rimal 3720 9.41%
7 Sheikh Radwan 1357 3.43%
8 Daraj (Gaza Town) 2042 5.17%
9 Sabra 2134 5.40%
Middle Zone
10 | Bureij 1355 3.43%
11 | Nuseirat 2944 7.46%
12 | Maghazi 1121 2.84%
13 | Dair ElBalah 2209 5.59%
14 | West nisirat 621 1.57%
Khanyounis
15 | Ma'En 2273 5.76%
16 | Kh/Younis 3202 8.11%
17 | Kh/Younis (Japanese) 1030 2.61%
Rafah
18 | Rafah 2586 6.55%
19 | Tal Sultan 1730 4.38%
20 | Shaboura 1086 2.75%
21 | EFNasser 293 0.7%
22 | EFShouka 339 1.01%
Total 39448 381
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Annex 3 List of arbitrators

Name

Dr.Yahia Abed

Dr.BassamAbu Hammed

Dr.Khitam Abu Hammed

Dr.IsaSaleh

Dr.ZohirElkhateeb

Dr.MohammedUbaid

Dr.HananDiab

Dr.SalwaElmajdalawy

Dr.Amal Batch

Dr.AhmedShaaer

e
RB|©ooNo|uswN-

Dr.AshrafAljedy
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Annex 4
OralHealth Problemsaamong Type 2 Diabetic Patients Attending UNRWA Health Centers
in Gaza Governorates.

Interviewed Questionnaire

1. Age:How old areyou? Years

2. Gender: 11 Male 2- Female

3. What level of education havgou  No formalschooling.............ccccceeeveenennne.n. I1

completed? Less than primargchool............coevvveen.... | 2

Primary school completéd. . . . . . .1.3.
Preparatory school completed........... | 4
Secondary school completed ................ . L.5..
College/University completed ................. 1.6
Postgraduate degree..........cccceevveerunennne. |7

4. Do you currently work? 1-] Yes 2-1 No

5. Monthly income; NIS

6. Body Mass Index:

7. Diabetic age (How many years with Diabetes): Years

8. HbAlc last reading

o. What is your current treatment? Diet
Oral
Insulin

Exercise

11
2.1
31
4.1
10 Presence of diabetic systemic complication 1-] No

2-1 Yes

If Yes Enumerate

1-1 Early complication

~

2-| Late complication

11 During the year 2016 and 2017, how many times have you done oral health assessmer
dental station?
(If participant have not done any oratal assessment go to Q 13)

12 Have you done anyintervention after any oral health assessment?
1. | No Why 2
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2. | Yes What Type of intervention have you dore?------

~

Was theintervention atUNRWA HC?1-| No 2-1 Yes

1. | No natural teeth
2. 1 119 teeth

3. 110119 teeth

4. 1 20 teeth or more

13 How many natural teeth do you have?

(If participant have no natural teeth go to
guestion 18)

14 How would you describe the state of your . _Teeth Gums
teeth and gums? Excellent i
Very good 12 12
Good 13 13
Average 4 14
Poor I'5 I'5
Very poor 16 16
Donét know?7 | 7
15 How often do you clean your teeth? NEVE ....oovvreeeereerereeceenan, 11
Once amonth ................. T2
2i 3 times a month ............ I 3
(If participant never clean his/her teeth go t Once aweek ..., 14
question 18) 2i 6 times a week ............. | 5
Once aday..... .cccceevee.. 16
Twice or more a day ......... 7
16
Do you use any of the following to clean your Yes No
teeth?(Read each item) 1
2Toothbrush............... I I
Woodentoothpicks. I I
Plastic toothpicks I I
Thread (ental floss) I I
Chewstick/miswak I I
17
Yes No
a) Do you use toothpaste to clean your teeth USRI (5 SO I2
b) Do you use a toothpaste that contains fluoride? ......... I1... 2
Dondt khow.
18 During the past 12 months, did your teeth 1 1| Yes
or mouth cause any pain or discomfort? 2 | No
3 I Don6t know
4. 1 No answer
19
How long is it since you last saw  Less than @nonths..............ccc.cceeveveenee T1
a dentist? Bi 12MONtNS.......eooviiir e T2
More than 1 year but less thayears..... I3
2 years or more but less thayéars........ Ta
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5 years or more ................ TR Y-

Never received dental care ..................... 1.6
20
What was thereason of your last  Consultationddvice................c.co...c........ 1
visit to the dentist? Pain or trouble with teeth, gums or moutH 2
Treatment/ followup treatment ............... | 3
Routine checluptreatment................. 14
Don o w/ kK ar@mémber.................... I 5
21 Are you smoke cigarettes? 1-] Yes

2-1 No
If yes how many cigarettes per day.........

22 Because of the state of your teeth or mouth, how often have you experienced any of thi

following problems during the past12 maths?
VeryFairlySome- Do n 6t
Often Often times No know

4 3 2 1 0
(a) Difficulty in biting foods .........
(b) Difficulty chewing foods ..........
(c) Difficulty with speech/trouble
pronouncing words .................cc...ee
(d) Dry mouth ...,
(e) Felt embarrassed due to
appearance of teeth ......................
(f) Felt tense because of
problems with teeth or mouth .......
(g) Have avoided smiling
becauseof teeth .............cccceeeennn.
(h) Had sleep that is often
interrupted ...,
(j) Difficulty doing usual activities
(k) Felt less tolerant of spouse
or people who are close to you....
(I) Have reduced participation
in social activities ..........cccccuvvneens

R —_C =
R —_C =
—_C = —_ =
—_C = —_ =
—_C = —_ =

— —_
— —_
—_ —_
—_ —_
—_ —_

—_—
—_—
-_
-_
-_

—_— —
—_— —
—_— —(
—_— —(
—_— —(

—_—
—_—
-
-
-

—
—
—
—
—
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How often do you eat or drink any of the following foods, even
in small quantities? (Read each item)

Several SeveralSeveral
times Every times Once times Seldom
a day day aweek aweek amonth /never
6 5 4 3 2 1

Biscuits, cakes,
cream cakes .............. |
Sweet pies, buns .......

Jam or honey .............. I
Chewing gum

containing sugar ........

Sweets/candy .............
Lemonade, Coca Cola

or other soft drinks ...... I
Tea with sugar ...........
Coffee with sugar ......

Arabian delights......... I
(ka’aek, Baklawa,Numora, etc
NUts .............. I I

— —( —
— —( —
— —( —
— —( —
— —( —
—_

—_ —
—_ —
—_ —
—_ —(
—_ —(
—_ —(

—_— —( —( —(
—_— —( —( —(
—_— —( —( —(
—_— o —( —(
—_— o —( —(
—_C =

—
—
—
—

23 In case of any oral health problem, are you seeking oral health care at;
1-| Private Dental Care
2-| UNRWA HCs Dental Care?

If at UNRWA HCs, what are the most common challenges facing you seeking oral heal
care at UNRWA health centers?

1. T Stuff are not professional

2. 1 unavailability of all oral health services

3. | NO advanced deattreatment at UNRWA

4. T Multi- visits procedures

5. TTransport problems.

6. | Fear from Dental treatment.

7. 1 No one is free to company me to dental clinic.
8. | Time consuming procedures

9. T Double services (NCD and Dental) is not allowed.
10.1 Far appointment.

111 Unfriendly staff.

12.1 Crowded dental station.

13.1 Others
Please specify
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Annex 5
Oral Health Assessment Form

Permanent teeth

Dentition status Status

0 = Sound

1 = Caries

2 = Filled w/caries

TgT If ]T TflT 1T ]_'I'I T]_ ‘fz ‘f3 ‘r4 ‘Ij5"26v27"28 3 =filled, no caries
I I I 4 = Missing due to
Crown caries
N N N N N T T T T T T T T T 7 5 = Missing for any
I T T O O e
Crown 6 = Fissure sealant
7 = fixed dental
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38| prosthesis/crown
abutment, veneer,
implant

8 = unerupted
9 = not recorded

Gingival bleeding
Periodontal status ( CPI Modified )

Score
0 = Absence of
condition

1=P f
18¥17 Y6 Y5 Y4 33 Y2 Y1Y21Y 2 237 247 2N 2 conditiam <
Bleedin 9 = Toth excluded
X = tooth not present
Pocket

A A A VAL VR Y YA VI VR VI N~ Pocket
0 = Absence of
Pocket condition
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38| 1=pockets mm
2 = pocket 6 mm or
more

9 = tooth excluded
X =tooth not present

Score

Enamel fluorosis

Dental trauma

Severity
Status Number of teeth affected | 0=Normal

1=Questionable
0=No sign of injury ZiV(?Ir('jy mild
1=Treated injury 3:M| y
2=mamel fracture only 4=Moderate

5=Severe

3=Enamel and dentine fracture
4=Pulp involvement

5=Missing tooth due to trauma
6=other damage

9=Excluded tooth

8=Exclude (crown,
restoration, brackets)

9=Not recorded (unerupte
tooth)
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Dental erosion
Denture(s)

Severity

Upper Lower

1= No sign of erosion
2=Enamel lesion
3=Dentinal lesion
4=pulp involvement

0=No denture

1=Partial denture
Number of teeth affected 2=Complete denture

9=Not recorded

Oral mucosal lesions

Condition Location

0=No abnormal condition 0=Vermillion border
1=Malignant Tumor (oral cancer) 1=Commissures
2=Leukoplakia 2=Lips

3=Lickenplanus 3= Sulci
4=Ulceration (aphthous, herpatic, traumatic) 4=Buccabkauc
5=Acute necrotizing ulcerative gingivitis (ANUG) 5=Floor of mouth
6=Candidiasis 6=Tongue

7=Abscess 7=Hard and/or soft palate
8=0ther condition (specify if possible) 8=Alveolar ridges/gingiva
9=Not recorded 9=Not recorded

Intervention urgency

0=NO treatment needed

1=Preventive or routine treatment needed

2=Prompt treatment (including scaling) needed

3=Immediate (urgent) treatment needed due to pain or infection of dental and/or oral origin
4=Refereed for comprehensive dwation or medical/dental treatment (systemic condition)
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Annex 6Consent form (English)

AlQuds University

School Of Public Health

OralHealth Problemsaxmong Type 2 Diabetic Patients Attending UNRWA Health Centers In Gaza
Governorates.

Dear partigbant;

| am Emad Ibrahim Algedra, and now collecting data for a research study about oral health
problems among type 2 diabetic patients attending UNRWA health centers in Gaza governorates.
You have been randomly selected to participate in this study aod garticipation has no direct

or indirect negative implications on you.

Participation in this study requires filling an interviewgukestionnaire andetting fororal health
assessment whichre apart of a study conducted by me as a requirement for mhaster degree

in public health at AQuds University. The study is sieliided; and findings will be used only for

the research purposes. The study is completely independent and has no connection to any
government, authority or official body.

The findirgs and conclusions of this study may help for better understanding of the oral health
problems among type diabetic patients, determining their oral healgeds andexploring
challenges facing them on seeking oral health services at UNRWA beatthrs fa developing

such recommendations in order to improve oral health services delivered to type 2 diabetic
patients.

Even though | welcome and appreciate your participation, participating is optional; you may
refuse to participate, stop interview or assessmh, skip questions or withdraw the questionnaire
anytime you wish. Your answers will be kept completely confidential and no individual
respondent will be identified in any report based on the study.

The questionnaire andassessment may take 15 minutes \afluable time. Please answer all
jdzSaGA2ya +a YdzOK Fa LlRaairotS YR R2y Qi KSaad
questionnaire.

Thank you very much for taking the time to complete this questionnaire.

Yours faithfully

Emad Aledra
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Annex 7Consentform (Arabic)

0T AThEDUYIOF wiBFf T

F. .. THANIKF d9f_ _  BFppIOF w _ 749D
W, ... BFNOWOF w, _ cHBOF w _ 17T49Db
MXF 9bDHF
yuGih Driced & e PU:
UUUi zhva pai koas
} 60T ¢i di a O6T-BODEME=z & 1RoT! & NABE) Wil ! & + zd2Gn

A+Y dilyad leai njk +1&ii!d8 ya éoo UioklinGdz2 & ¢i GnjT |
cFozFeDzZiz eAgla hNIFIA cai FIY T3 hieTla yN}FD?
& 3 O0F6-s

t ¥i GT dzDAcdigi Gockoma Ok iil#1!' & Owi dz2 yGL1U& a ps! &
44 yaGLk aa Nbi huPdz yo.! CGaeRz 8 & & diB! &DHXIOT U #BklhhG
+toai 08 ydz =+

ydz Uai Ta tLjGdzda y*h + DGl d2 & t DF1 & yodin 1 DZ 1+ h
@ GLjGoh! & ya Gdz= @FT T kdz upak! a&d aa tDF1U08&8 6zh
i o0& GnoDZ yDHoE y'!a 6135 Odmbz! & éohuDZ Gnjdzai

O6a +611 T 1k Ga] Gnodzks ORp& & Gdm DECAHGK 0+ R DE
y Gdk +! &
b+ki G81! i8ilk! &a
ci i1 1a poNjai
0599686372
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Annex 8An official letter of Approval from the Helsinki Committee in the Gaza Strip

(il S Y ibaulal g toxt|

Palestinian Health Research Council -~
" DAY gia B L) Gila glaal) aladiu) dusuba (V& (e ulandill auall aUSI 3y 505

Developing the Palestinian health system through institutionalizing the use of information in decision making

Helsinki Committee

| For Ethical Approval —
Date: 2017/08/07 Number: PHRC/HC/245/17
Name: EMAD |. ALQEDRA ¥l
We would like to inform you that the oSl 0 - sie 8y 38 Asall) o Lle aSais

committee had discussed the proposal of

Jd
your study about: -

Oral Health Problems among Type 2 Diabetic Patients Attending UNRW A
Health Centers In Gaza Governorates. '

The committee has decided to approve adle 5 SAd Gl e 488) gall < 8 38
the above mentioned research. adle o) sSaall Fey il 5 28 0
Approval number PHRC/HC/245/17 in its

meeting on 2017/08/07

Signature .
Member Membgr
Q> ,\/4/ [’?W-\*lv\
@’x 7/" airma
% ;, ' P e\
Genral Conditions:- ; 3 Specific Conditions:-

1. Valid for 2 years from the date of a|
2. Itis necessary to notify the committe
in the approved study protocol. B

3. The committee appreciates receivinga "~ frain ©
copy of your final research when
completed.

E-Mail:pal.phrc@gmail.com

Gaza - Palestine Cabadd - 558
- Gl (ke - pualll g LG
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Annex 9Scheffe Test

Age and DMF

Multiple Comparisons

Dependent Variable: DMF

Scheffe
Mean 95% Confidence Interval
Difference (I-  Std. Lower Upper
() Age. (J) Age. J) Error Sig. Bound Bound
1 Less than 50 2 From 50 to 55 -2.48842- 1.05599 .137 -5.4530- 4762
years
3 From 56 to 60 -5.71216-" 1.03724 .000 -8.6241- -2.8002-
4 Above 60 -7.46019-" 1.02517 .000 -10.3383- -4.5821-
2 From 50 to 55 1 Less than 50 2.48842 1.05599 .137 -.4762- 5.4530
years
3 From 56 to 60 -3.22374- 1.05093 .025 -6.1741- -.2733-
4 Above 60 -4.97177- 1.03902 .000 -7.8887- -2.0548-
3 From 56 to 60 1 Less than 50 5.71216 1.03724 .000 2.8002 8.6241
years
2 From 50 to 55 3.22374° 1.05093 .025 .2733 6.1741
4 Above 60 -1.74803- 1.01996 .403 -4.6115- 1.1154
4 Above 60 1 Less than 50 7.46019 1.02517 .000 4.5821 10.3383
years
2 From 50 to 55 4.97177 1.03902 .000 2.0548 7.8887
3 From 56 to 60 1.74803 1.01996 .403 -1.1154- 4.6115

*. The mean difference is significant at the 0.05 level.
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ScheffeTest

Education Level and DMF

Multiple Comparisons

Dependent Variable: DMF

Scheffe
Mean 95% Confidence Interval
Difference Std. Lower Upper
(1) Education. (J) Education. (I-J) Error Sig. Bound Bound
1 No formal schooling 2 Less than primary .02872 1.61308 1.000 -5.3657- 5.4231
school
3 Primary school 4.77924 1.62377 126 -.6509- 10.2094
completed
4 Preparatory school 4.75000 1.50413 .079 -.2800- 9.7800
completed
5 Secondary school 5.62573" 1.54320 .022 4650 10.7864
completed
6 College/University 5.45284" 1.51409 .025 .3895 10.5162
completed and
Postgraduate degree
2 Less than primary 1 No formal schooling -.02872- 1.61308 1.000 -5.4231- 5.3657
school 3 Primary school 4.75052" 1.41657 .049 .0133 9.4877
completed
4 Preparatory school 472128 1.27767 .019 4486 8.9940
completed
5 Secondary school 559701 1.32345 .004 1.1712 10.0228
completed
6 College/University 5.42412° 1.28938 .004 1.1122 9.7360
completed and
Postgraduate degree
3 Primary school 1 No formal schooling -4.77924- 1.62377 126 -10.2094- .6509
completed 2 Less than primary -4.75052-  1.41657 .049 -9.4877- -.0133-
school
4 Preparatory school -.02924- 1.29114 1.000 -4.3470- 4.2885
completed
5 Secondary school .84649 1.33645 .995 -3.6228- 5.3158
completed
6 College/University .67360 1.30273 .998 -3.6829- 5.0301
completed and
Postgraduate degree
4 Preparatory school 1 No formal schooling -4.75000- 1.50413 .079 -9.7800- .2800
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completed

5 Secondary school

completed

6 College/University
completed and

Postgraduate degree

2 Less than primary
school

3 Primary school
completed

5 Secondary school
completed

6 College/University
completed and
Postgraduate degree
1 No formal schooling
2 Less than primary
school

3 Primary school
completed

4 Preparatory school
completed

6 College/University
completed and
Postgraduate degree
1 No formal schooling
2 Less than primary
school

3 Primary school
completed

4 Preparatory school
completed

5 Secondary school

completed

-4.72128-"

.02924

.87573

.70284

-5.62573-

-5.59701-"

-.84649-

-.87573-

-.17289-

-5.45284-"

-5.42412-"

-.67360-

-.70284-

.17289

1.27767

1.29114

1.18822

1.15016

1.54320

1.32345

1.33645

1.18822

1.20081

1.51409

1.28938

1.30273

1.15016

1.20081

.019

1.000

.990

.996

.022

.004

.995

.990

1.000

.025

.004

.998

.996

1.000

-8.9940- -.4486-
-4.2885- 4.3470
-3.0979- 4.8493
-3.1435- 4.5491
10.7864- -.4650-
10.0228- -1.1712-
-5.3158- 3.6228
-4.8493- 3.0979
-4.1886- 3.8428
10.5162- -.3895-
-9.7360- -1.1122-
-5.0301- 3.6829
-4.5491- 3.1435
-3.8428- 4.1886

*. The mean difference is significant at the 0.05 level.
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Scheffe test

Diabetic Duration and DMF

Dependent Variable:

Multiple Comparisons

DMF

Scheffe
Mean 95% Confidence Interval
Difference (I- Std. Lower Upper

(1) Diabetic Duration. (J) Diabetic Duration J) Error Sig. Bound Bound
1.0 Less than 5 20From5to 9 -1.48342- 1.00140 .534 -4.2948- 1.3279
Years Years

3.0 From 10 to 14 -3.57580-  1.05893 .010 -6.5487- -.6029-

Years

4.0 Above 15 years -4.20640-" 1.12651 .003 -7.3690- -1.0438-
20From5to9 1.0 Less than 5 1.48342 1.00140 .534 -1.3279- 4.2948
Years Years

3.0 From 10 to 14 -2.09238- 1.10864 314 -5.2048- 1.0200

Years

4.0 Above 15 years -2.72298- 1.17335 147 -6.0171- 5711
3.0 From 10 to 14 1.0 Less than 5 3.57580° 1.05893 .010 .6029 6.5487
Years Years

2.0From5t0 9 2.09238 1.10864 314 -1.0200- 5.2048

Years

4.0 Above 15 years -.63060- 1.22282 .966 -4.0636- 2.8024
4.0 Above 15 years 1.0 Less than 5 4.20640° 1.12651 .003 1.0438 7.3690

Years

2.0From5to9 2.72298 1.17335 147 -.5711- 6.0171

Years

3.0 From 10 to 14 .63060 1.22282 .966 -2.8024- 4.0636

Years

*. The mean difference is significant at the 0.05 level.
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Scheffe test

Times of teeth-brushing and DMF

Dependent Variable:

Multiple Comparisons

DMF

Scheffe
Mean 95% Confidence Interval
(I) Times of teeth- (J) Times of teeth- Difference Std. Lower Upper
brushing brushing (I-J) Error Sig. Bound Bound
1 Never 2 Once a month 7.95896 3.31530 452 -3.8754- 19.7933
3 2-3 times a month 7.78038 2.53322 .154 -1.2623- 16.8231
4 Once a week 4.41408" 1.18879 .034 .1706 8.6576
5 2-6 times a week 4.74229" 1.31970 .047 .0315 9.4531
6 once a day 6.78504°  .88465 .000 3.6272 9.9429
7 Twice or more a day 5.48315 1.00356 .000 1.9008 9.0655
2 Once a month 1 Never -7.95896- 3.31530 452 -19.7933- 3.8754
3 2-3 times a month -.17857- 4.09527 1.000 -14.7972- 14.4400
4 Once a week -3.54487- 3.43034 .983  -15.7899- 8.7002
5 2-6 times a week -3.21667- 3.47788 .990 -15.6314- 9.1981
6 once a day -1.17391- 3.33716 1.000 -13.0863- 10.7385
7 Twice or more a day -2.47581- 3.37063 .997 -14.5077- 9.5561
3 2-3times amonth 1 Never -7.78038- 2.53322 154 -16.8231- 1.2623
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4 Once a week

5 2-6 times a week

6 once a day

2 Once a month

4 Once a week

5 2-6 times a week

6 once a day

7 Twice or more a day

1 Never

2 Once a month

3 2-3 times a month

5 2-6 times a week

6 once a day

7 Twice or more a day

1 Never

2 Once a month

3 2-3 times a month

4 Once a week

6 once a day

7 Twice or more a day

1 Never

2 Once a month

3 2-3 times a month

4 Once a week

.17857

-3.36630-

-3.03810-

-.99534-

-2.29724-

-4.41408-

3.54487

3.36630

.32821

2.37096

1.06907

-4.74229-

3.21667

3.03810

-.32821-

2.04275

.74086

-6.78504-"

1.17391

.99534

-2.37096-
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4.09527

2.68203

2.74256

2.56177

2.60522

1.18879

3.43034

2.68203

1.58671

1.24846

1.33536

1.31970

3.47788

2.74256

1.58671

1.37370

1.45312

.88465

3.33716

2.56177

1.24846

1.000

.954

975

1.000

.993

.034

.983

.954

1.000

729

.996

.047

.990

.975

1.000

.899

1.000

.000

1.000

1.000

729

-14.4400-

-12.9401-

-12.8280-

-10.1399-

-11.5969-

-8.6576-

-8.7002-

-6.2075-

-5.3358-

-2.0856-

-3.6977-

-9.4531-

-9.1981-

-6.7518-

-5.9922-

-2.8608-

-4.4463-

-9.9420-

-8.1492-

-6.8275-

14.7972

6.2075

6.7518

8.1492

7.0025

-.1706-

15.7899

12.9401

5.9922

6.8275

5.8358

-.0315-

15.6314

12.8280

5.3358

6.9463

5.9280

-3.6272-

13.0863

10.1399

2.0856



5 2-6 times a week -2.04275-

7 Twice or more a day -1.30189-

7 Twice or more a day 1 Never -5.48315-"
2 Once a month 2.47581
3 2-3 times a month 2.29724
4 Once a week -1.06907-
5 2-6 times a week -.74086-
6 once a day 1.30189

1.37370

1.07358

1.00356

3.37063

2.60522

1.33536

1.45312

1.07358

.899

.961

.000

.997

.993

.996

1.000

.961

-6.9463-

-5.1342-

-9.0655-

-9.5561-

-7.0025-

-5.8358-

-5.9280-

-2.5304-

2.8608

2.5304

-1.9008-

14.5077

11.5969

3.6977

4.4463

5.1342

*. The mean difference is significant at the 0.05 level.
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6.2 Summary of study (Arabic) whFp COF /bbb dAB

EpAaGFhzzuwdGnnizlLjdLjdod5U¢cGoo! &t 6 ZaLjRDZt ¢ uDA i
.y &i Dhu! dak Gz dzk n dz aa
t 0adis kGzhuk GnjDH k! daoi #1! A&RAT 051+ 2]

05 OLjGA! & =+alj! GLjdzoi *#1! GRui dzLjohu ¥
01 dz y dZzLja LjiG&@6 t v ail dzo DpigmkkeEnd|58G d dz20 5+ 6 o T !

¢dai UGdz&8iaPkja Guzk B iGykdst SonTPLddhi @F 4aa TZ+ Ljoz! G P
yGL10& a ps! 8 toTdwol kak GLJGS hu!

ya 1 DZ &&.6 Gk ZHangLiuieal i SudEAga.pG Ly 8 § F GiksLp dziKiij
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