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Abstract

Oral health is an essential component of general health, oral diseases have a negative social
impact and adverse consequences on the quality of life, while their treatment places a considerable
economic burden on individuals, communities and countries. Oral diseases are related to a number
of risk factors and determinants that are common to diabetes mellitus which have oral
implications. This study aimed to highlight oral health problems among type 2 diabetic patients
attending UNRWA health centers in Gaza Governorates. The type of the study is an analytical
cross-sectional study, 406 patients with type 2 DM selected through systematic random sampling
from 5 UNRWA health centers. The World Health Organization’s basic methods tools were used to
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 the past 12 months. The
mean decayed missing filled teeth (DMFT) score was 18.6, only 16.4% of participants have no
gingival bleeding, the mean number of teeth showing no gingival bleeding is (9.79), showing
gingival bleeding (9.91), and not present for bleeding test (9.14). While 2.4% have no periodontal
pockets, the mean number of teeth showing absence of pocket (7.15), showing pocket 4-5 mm
(7.84), showing pocket 6 mm or more (4.96) and not present for pocket measurement (9.13). No
treatment was needed for 8.4%, 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
significant associatedwith Age, educational level, employment status, frequency of teeth brushing,
diabetic duration, andglycatedhemoglobin (HbAlc). DMFT index was higher among males’
participants and participants under the deep poverty line. Gingival bleeding was statistically
significant associated with gender, and frequency of teeth brushing, but there was no statistically
significant association between gingival bleeding and periodontal pocket, and socio-demographic,

glycated hemoglobin (HbA1c) and diabetic duration.

The present study concluded that patients with type 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 non-communicable disease patients based on increasing awareness of diabetic patients and
health providers about oral implication of diabetes mellitus, furthermore more similar studies
should be conducted at national level and among school students, pregnant women, and

preconception women.
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Chapter 1

Introduction

1.1 Background

As a basic human right, an essential component of general health and important
determinant factor for quality of life, oral health provides clues of overall health and
reflects well-being of people. Poor oral health is accompanied by poor general health, so
oral health and general health are related to each other and should be integrated 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, 2016a). Furthermore, oral diseases have a negative social impact and adverse
consequences on the quality of life of affected people, while their treatment places a

considerable economic burden on individuals, communities and countries (WHO, 2016b).

The World Health Organization (WHO) defines oral health as “ a state of being free from
mouth and facial pain, oral and throat cancer, oral infection and sores, periodontal (gum)
disease, tooth decay, tooth loss, and other diseases and disorders that limit an individual’s
capacity in biting, chewing, smiling, speaking, and psychosocial well-being” (WHO,
2012).

The most common oral diseases are dental cavities, periodontal (gum) disease, oral cancer,
oral infectious diseases, trauma from injuries, and hereditary lesions. The mouth is a
“Gate” of the body, reveals signs of general health disorders.However oral 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 system has beencompromised by disease or
medical treatments (DHF, 2017).Systemic conditions and their treatment have an impact
on oral health (e.g., reduced saliva flow, an altered balance of oral microorganisms).
Periodontal disease has been associated with a number of systemic conditions. Major
chronic diseases — for instance, cancer, diabetes mellitus and heart disease — share common
risk factors with oral disease; so it is obvious that oral health is a basic component of
health and must be considered and included in the provision of healthcare and the design of

community programs(DHF, 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 period (WHO, 2016c).

Symptoms of elevated blood sugar include frequent urination, increased thirst, and
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increased hunger. If left untreated, diabetes can cause many complications(WHO, 2013a),
acutecomplications can include diabetic ketoacidosis, non-ketotic hyperosmolar coma, or
death(Kitabchiet al., 2009). Serious long-term complications include heart disease, stroke,

chronic kidney failure, foot ulcers, and damage to the eyes(WHO, 2013a).

During 2016, 422 million people have diabetes worldwide, up from an estimated 382
million people in 2013and from 108 million in 1980 (WHO, 2016c). 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 1980(Shi and Hu, 2014). Type 2 makes up about
90% of the cases(Shlomo et al., 2011).0On Gaza strip, with over 2 million population, more
than 70% are refugees, and 90% of them served by UNRWA health centers, about 40000
diabetic patients are followed by 22 health centers at Gaza field according to UNRWA
health report 2015, with 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, oral lichen planus, geographical and

fissured tongue, and severe temporomandibular joint dysfunction(Al-Maskariet al., 2011).

Several soft tissue abnormalities have been reported to be associated with diabetes mellitus
in the oral cavity. These complications include 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 with diabetes(Al-Maskarietal., 2011). There are also reports of
oral mucosal lesions in the form of stomatitis, geographic tongue, benign migratory
glossitis, fissured tongue, traumatic ulcer, lichen planus, lichenoid reaction and angular
cheilitis. (Sandbergetal., 2000; Guggenheimeretal., 2000). Furthermore, delayed mucosal
wound healing, mucosal neuro-sensory disorders, dental carries, and tooth loss has been
reported in patients with diabetes(Lamster and Lalla, 2008). The prevalence and the chance
of developing oral mucosal lesions were found to be higher in patients with diabetes
compared to healthy controls(Sainietal., 2010).

Many studies have revealed that periodontal infection and DMhave a two-way
relationship(Lalla and Lamster, 2012;Taylor, 2001).L0estated that periodontal disease is

the sixth most common complication of DM(L6e, 1993),whereasLalla and



Lamsterreported that DM is the strongestrisk factor for periodontal infection compared to
the other systemicconditions such as hypertension(Lalla and Lamster, 2012).

Because of increased awareness that oral health is important component of general health,
and because oral health sharing non communicable diseases same risk factors, along with
desire to improve general health, wellbeing of the patients and promote oral health of
patients with NCD; in 2012 oral health assessment of NCD patients was introduced into
UNRWA primary health care centers. The scarcity of studies about diabetes oral health
status and needs is enhancing this study to assess the oral health of diabetic 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 health.

1.2 Research problem

It’s known that oral health is a crucial element of general health and play a major role in
the quality of life that is why oral health presents clues of overall health.Diabetes is certain
to be one of the most challenging health problems in the 21st century. Uncontrolled
diabetes has several oral complications, awareness regarding maintenance of oral health is

important for long-term control of diabetes(Lacopino, 2001; Pradeepa and Mohan, 2002).

To date, in Palestine no studies were conducted about diabetic patients’ oral health or oral
complications of DM. Generally, studies concerning oral health care of the population are

scarce in Palestine.

Despite the increased awareness that oral health is an important component of general
health, combined with a desire to improve health services provided to diabetic patients
attending UNRWA health centers, still oral health is ignored and still, oral health needs

more attention and assessment.

The concept of needs, demands and challenges are crucial for the planning, provision, and
evaluation of health services. Where there is a gap in information about oral health needs
and demand of diabetic patients attending UNRWA health centers Accordingly, this study
will try to determine oral health needs of diabetic patients and 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 well-being at every stage of life. A healthy
mouth enables not only nutrition of the physical body, but also enhances social interaction
and promotes self-esteem and feelings of well-being(DHF, 2017).

Living without teeth severely affects the quality of life and can lead to unhealthy diets,
malnutrition and social isolation, oral diseases resulting in millions of days of work lost in
many countries thus oral diseases are major causes of economic and social loss of
individuals and countries(FDI, 2014)

Oral diseases are related to a number of risk factors and determinants that are common to
many other chronic diseases particularly cardiovascular diseases, cancer, respiratory
diseases and, diabetes. Tackling such a common risk factor as tobacco use, high sugar
intake and lack of physical activity will reduce the burden of a number of high-impact
diseases. Major risk factors as well as broader determinants such as socioeconomic status
which affects oral and general health.That is why, a common approach to reduce and
prevent these risks will not only improve oral health but will also have a vast impact on the

global burden of NCDs, health system and general development progress(FDI, 2014).

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

health system, making oral diseases a significant public health concern(FDI, 2014).

Even though there is no comprehensive data of the economic coast of oral diseases
globally or locally, the WHO estimates that they are the fourth 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 lower than 6%(Petersen,
2003).

Diabetes mellitus is a systemic disease with several complications affecting the quality of
life. Diabetes is certain to be one of the most challenging health problems in the 21st
century.Uncontrolled diabetes has several oral complications. Awareness regarding
maintenance of oral health is important for long-term control of diabetes(Lacopino, 2001;
Pradeepa and Mohan, 2002).



In Gaza strip, with over 2 million population, more than 70% are refugees, and 90% of
them served by UNRWA health centers, About 40000 diabetic patients are followed by 21
health centers at Gaza field. According to UNRWA health report 2015,the prevalence is
15.1% among the served population over 40 years old(UNRWA, 2016 a).

Palestinian refugees passing into epidemiological transition period toward non-
communicable diseases, mainly diabetes, where the impact of diabetes on morbidity and
mortality is severe and increasing (UNRWA, 2016 a). There are many oral sequences and
complications of diabetes mellitus, and periodontal infection which is the sixth most
common complication ofDM the and DMhave a two-way relationship(Preshawet al.,
2012).

Despite the magnitude of oral diseases and their systemic linkage with others illnesses, oral
health is commonly neglected and studies concerning oral health care of thepopulation are
scarce in UNRWA. There are only a few reports providing information about dental care
procedures provided for registered refugees, and statistical report about oral screening
which include patients with NCD, those reports do not give us any information about

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

The concept of need and challenges are central to the planning, provision and, evaluation
of health services. For effective planning and evaluation of any health service, both
estimates of levels of need, as well as challenges on seeking behavior for treatment, should

be taken into account.

The aim of the present study will determine oral health problems and challenges of oral
health after assessment of the dental and periodontal status of type 2diabetic patients

attending UNRWA health centers in Gaza governorates patients.

The study could be able to provide the public health decision makers a baseline for a new
strategy for oral health services for non-communicable 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 to highlightoral health problems among type 2 diabetic patients
attending UNRWA health centers in Gaza Governorates in order to know oral health

problems of type 2 diabetes mellitus and determine 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 of type 2 diabetic patients attending UNRWA health centers.

2-To determine oral health needs of type 2 diabetic patients attending UNRWA health

centers.

3-To identify the common challenges faced by type 2diabetic patients seeking oral health

in UNRWA primary health centers in Gaza governorates

4-To develop recommendations to improve the oral health services provided to diabetic
patients attending UNRWA health centers.

1.5 Research questions

1) What are the oral health problems of type 2 DM patients attending UNRWA health
centers?

2) What are the dental and periodontal health status of type 2 DM patients attending
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 periodontal diseases, and diabetic
duration or HbAlc?

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

teeth-brushing?

6) What are the oral health needs among type 2 DM patients attending UNRWA health

centers in Gaza governorates?

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 Context

The Gaza Strip is a narrow band of land; lying on the Mediterranean Sea; According to
Palestinian Central Bureau of Statistics (PCBS) it is 45 kilometers long and 6-12
kilometers wide with an area of 378 square kilometers(PCBS, 2015). The Gaza Strip
comprises a narrow zone of land located in the southwest part of Palestine with about 1.91
million inhabitants.It is composed of five governorates: North Gaza, Gaza, Deir El-Balah,
Khan Younis, and Rafah. In the occupied Palestinian territories (OPT), Gaza governorate
has the second highest number of population with 13.4% of the total population, which
comes after Hebron with 15,1% of the total population.According 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 in an area not exceeding 365 km?. Those people
are mostly Palestinian refugees who had to abandon their families to flee from the
occupied towns in 1948, in addition to high natural increase of the Gaza Strip population.
In 2018 the estimated population density was 823 individual/lkm? in Palestine, 532
person/km? in the West Bank versus 5324 individual/km? in the GS (PCBS, 2018a).After
the end of the First World War, historical Palestine was placed under the British Mandate
and from 1948 to 1967 the GSwas under the Egyptian Administration, then it was occupied
by the Israeli army in June 1967. Then according to Oslo agreement the Israelis officially
handled the GS to the Palestinian Authority in 1994 with partial autonomy that lead to
improvement of the social and economic status of the Gazan people till the setting up of
Intifada in 2000 where the political and socioeconomic situation started to deteriorate and
reached to the maximum disaster in June 2007 where a terrible event occurred “the internal
division” and Gazan people started to suffer from its sequences, a tight siege has been
imposed on the GS to control borders, movement of goods and travelers and form that
terrible event Israel launched three large scale aggressions on the GSwhich resulted in
thousands of deaths and injuries among people and damage of thousands of houses,
manufacture compounds, agricultural 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 million 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 in the GS residents’ young more heavily than it is in the West Bank, estimated
the proportion of individuals in the age group (0-14) in the middle of the year 2017 was
38.9% of the total population in Palestine, by 36.6% lived in reality in the West Bank and
42.6% in the Gaza Strip (PCBS, 2018a).

The Occupied Palestinian Territories has a young population as the percentage of
individuals aged (0-14) constituted 39.4% of the total population. The elderly population
aged (60 years and over) constituted only 2.9% of the total population(MOH, 2016).

1.6.2 Socioeconomic Context

The economic situation in the Gaza Strip is terriblycharacterized by poor and low income,
the complicated political and economic situation worsen the life of peopledue to the high
grade of uncertainty and recurrent disasters(Elshaer, 2015). People suffer from the tight
siege that restricts passing of goods and aids across the borders, both importing and
exporting goods to and from Gaza are restricted. The Palestinian economy has severely
damaged because of the current political situation and the siege imposed on the Gaza Strip.
Since the end of the second intifada, Israel has imposed ablockade on 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. Israeli-imposed 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 sharp contraction
of the private sector that had relied primarily on export markets. According to the Labour
Force Survey Results Fourth Quarter (January— March, 2018) Round, the labour
forceparticipation rate of individuals aged 15 years and above was 45.4%, The number of
individuals participating in the labour force in Palestine was 1,340,200 in the 1st quarter
2018; 820,900 in the West Bank and 519,300 in Gaza Strip. The labour force participation
rate in the West Bank was 44.9% and 46.2% in Gaza Strip, the gap in the participation rate
between males and females in Palestine still very big where it reached 70.3% for males
compared with 19.9% for females. Furthermore, 30.2% the unemployment rate among
labour force participants where the number of unemployed was 404,800 in the 1%quarter
2018; distributed as 255,000 in Gaza Strip and 149,800 in the West Bank. The
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 was 25.0%
compared with 48.9% for females.The highest unemployment rate in the 1%quarter 2018
was 49.6% among youth aged 20-24 vyears. For years of schooling, the highest



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

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, and consumer goods in July 2013, the 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 and a further 12% are vulnerable to food insecurity (PCBS, 2016).

1.6.3 Health Care System

Palestinian health care system is complex as there are four main providers for
healthcareservices; MOH, UNRWA, Non-Governmental Organizations (NGOs) and the
private for-profit serviceproviders. MOH is the main health care provider; it provides
primary, secondary, and tertiary services and purchase advanced medical services through
referring patients to the neighboring countries and other private and NGO healthcare
facilities, it also plays a role in providing and controlling immunization scheme, public
health activities, licensing and registration of health facilities. MOH is the main PHC
provider that operates 472PHCs; 54 in GS and 418 in WB, While NGOs manage210PHCs;
81 in GS and 129 PHCs in WB(MOH, 2014). Compare to UNRWA that operates 64
PHCs; 22 in GS and 42 in WB (UNRWA, 2016 b).

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 continue to function it faces many challenges as shortage of essential drugs and
consumable at 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 improve and 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 Health Information Center (PHIC), life 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, including east
Jerusalem was 10.5 per 1000 live births and under 5 mortality was 12.2 per 1000



(PHIC,2017).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 15.5 per 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. There also exist considerable health inequalities between the
Palestinian population and the 611 000 Israeli settlers in the West Bank (OCHA, 2017).

While the occupied Palestinian territory boasts consistently high rates of childhood
vaccination and well-established systems for the surveillance of communicable diseases,
the burden of non-communicable diseases is rising. Cardiovascular disease, cancer and
cerebrovascular disease cause just over half of all deaths among Palestinians in the
occupied Palestinian territory, according to data from the Ministry of Health (PHIC, 2017).
The Palestinian Women living in Gaza Strip showing high Fertility Rates, the mean
number of children ever born for women ever married in Palestine in 2017 is 4.4 births, of
which 4.3 births 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 services that becomes the largest
humanitarian operation in the occupied Palestinian territory. Originally it intended to
provide jobs on public works projects and direct relief for 652,000 Palestinian Arabs who
fled or were expelled by Israel gangs during the fighting that followed the end of the
Britishmandate over Palestine. Today it provides education, health care, social services and
emergency aid to some 5 million Palestinian refugees and it has been the main health care
provider over 65 years that provides a comprehensive health care from maternal and child
health care, infant care and immunizations, school health, oralhealth, consultations,
diagnostic or laboratory services for management of non-communicable diseases
(UNRWA, 2016 b).

UNRWA is the second primary health care provider in the GS that plays an important role
in health services delivery, providing free of charge PHC and purchasing secondary and
tertiary services for the registered Palestinian refugees. The mandate of its health program

Is to protect, preserve and promote the health status of Palestinian refugees within the
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agency’s five areas of operation (Jordan, Lebanon, Syria, Gaza Strip and West bank)
through 138 PHC centers and 1 hospital in Qalgelia in WB. In the recent years
UNRWAhealth program faced many challenges, the main of them was its vertically-
oriented health services through maternal and child care, non-communicable disease care
and general clinical care such services are not integrated, this challenge faced the
epidemiological transition among Palestinian people including refugees with a shift of
diseases from communicable ones to non-communicable which appears in the higher rates
of diseases including heart diseases, cancer, hypertension and cardiovascular diseases and
diabetes mellitus which become the leading causes of death to general population
including Palestinian refugees and account for 70 to 80% of causes of deaths (UNRWA
,2016 a). Addressing the above challenges UNRWA has begun the health reform in June
2011 by adopting the family health team (FHT) approach and e-health asthe core strategy
of the reform to strengthen primary health care. FHT is a family-centered,continuous and
comprehensive primaryhealth care delivery, focusing not only on curativecare but also on
the promotion of healthand healthy lifestyle. E-health iscomposed of the electronic medical
records developed by UNRWA to improve patients’datamanagement and the improvement

of theoverall health services (Elshaer, 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
previously referred to as "insulin-dependent diabetes mellitus" (IDDM) or "juvenile

diabetes". The cause is unknown.

Type 2 DM begins with insulin resistance, a condition in which cells fail to respond to
insulin properly (WHO, 2016d).

1.7.2 Oral Health Assessment
1.7.2.1 Oral Health;

It is a state of being free from the 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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limit an individual’s capacity in biting, chewing, smiling, speaking, and psychosocial well-
being(WHO, 2012).

1.7.2.2 DMF Index;

The DMFI (Decayed-Missing-Filled Index) is one of the simplest and most commonly
used indices in epidemiologic surveys of dental caries. DMF was introduced by
Klein,Palmer,and Knutsonin 1938 and modified by WHO 1987 and 1997 (WHO, 1997).

1.7.2.3 The community Periodontal Index Treatment NeedCPITN

The CPITN Index was developed by the Federation Dentairelnternationale(FDI) and
World Health Organization in 1982. This index was designed to assess 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 when assessing a large

group(Khamrco, 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 not recommended because the equipment
Is impractical to 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 of 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:

* The examination proceeded in an orderly manner from one tooth or tooth space to the
adjacent tooth or tooth space.

* Atooth wasconsidered present in the mouth when any part of it is visible

* If a permanent and primary tooth occupies the same tooth space, the status of the

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 Sound crown. A crown was coded as sound if it showed no evidence of treated or
untreated clinical caries. The stages of 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 the following defects, in the absence of other positive
criteria, was coded as sound:

» White or chalky spots; discolored or rough spots that are not soft to touch with a metal
CPI probe;

* Stained enamel pits or fissures that did not have visible cavitation or softening of the
floor or walls detectable with a CPI probe;

* Dark, shiny, hard, pitted areas of enamel in a tooth showing signs of moderate to severe
enamel fluorosis;

* Lesions that, on the basis of their distribution or history, or on examination, appeared to

be due to abrasion.

13



1 Carious crown. 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 temporary filling, 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 caries only.

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 caries. A crown was considered filled, with decay, when it had one or
more permanent 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 caries. 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 been crowned for reasons other than caries by means of a fixed dental
prosthesis abutment was coded 7.

4 Missing tooth, due to caries. This code was used for permanent teeth that had been
extracted because of caries and were recorded under coronal status. Code 4 was not used

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

5 Permanent tooth missing due to any other reason. This code was used for permanent
teeth deemed to be absent congenitally or extracted for orthodontic reasons or because of
periodontal disease, trauma, etc.

6 Fissure sealant. 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
with a rounded or “flame-shaped” bur, and a composite material placed. If a tooth with a
sealant had caries, it was coded as 1.

7 Fixed dental prosthesis abutment, special crown or veneer. This code was used under
coronal status to indicate that a tooth forms part of a fixed bridge abutment. This 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 denture pontics 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 Unerupted tooth (crown). This classification was restricted to permanent 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 teeth lost as 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 the tooth has 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 component comprised 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, i.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.

1.7.2.5 Periodontal Status: Community Periodontal Index (CPI) modified

Two indicators of periodontal status are used for this assessment: gingival bleeding and
periodontal pockets. A specially designed, lightweight CPI1 metallic probe with a 0.5-mm
ball tip was used, with a black band between 3.5 and5.5 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 CPI periodontal probe.
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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 inserting the tip 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 surface of 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 close as possible 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 molar. A similar 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 bleeding 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 4-5 mm.

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

X = Tooth not present.

1.7.2.6 Loss of 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 groups. Because it is not
designed to describe the full extent of loss of attachment in an individual., and because of
the absence of previous studies, researcher satisfied with gingival and periodontal pocket

assessment.

1.7.2.7Enamel Fluorosis

Fluorotic lesions are 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
examiner should note the distribution pattern of any defects, using Dean’s index criteria,
and make a decision as to whether they are typical of fluorosis. Defects falling into the
“questionable” to “mild” categories — theconditions most likely to be encountered — may
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 observed near 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 molars. Non-fluoride
related opacities can be localized to the center of the smooth surface, although they can
affect the entire crown. Fluorosis lesions generally appear as fine lines, frosted in
appearance and non-fluoride opacities appear round or oval in shape. Fluorosis lesions also
can be more easily observed with the light directed in a tangential direction whereas non-
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 severely affected, 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 index, “severe”, and eliminated each score until examiner arrived at the condition
present. If there was any 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 = Questionable. The 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, paper-white areas scattered irregularly over the tooth but
involving less than 25% of the labial tooth surface.

3 = Mild. White opacities of the enamel involving more than 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 = Severe. The enamel surfaces are severely affected and the hypoplasia is so marked that
the general 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.

1.7.2.8 Dental Erosion

Data on prevalence, severity, and 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 not associated 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, gastro-oesophageal reflux or heavy alcohol consumption and
chronic vomit.

The following codes 1-3 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 the tooth with the highest score of
erosion. In addition, the number of teeth involved was recorded.
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1.7.2.9 Traumatic Dental Injuries

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

1 = Treated injury.

2 = Enamel fracture only.

3 = Enamel 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.

1.7.2.10 Oral 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 commissures and 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 periodontal probe 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 ulcerative 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 = Vermillion border.

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.

1.7.2.11 Denture Status

The presence of removable dentures was recorded for each jaw. The codes were as
follows:

0 = No denture.

1 = Partial denture.

2 = Complete denture.

9 = Not recorded.

1.7.2.12 Intervention Urgency

The following intervention urgency codes were recommended:

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 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 and non-health professionals in different and

varying contexts. Jonathon Bradshaw defines four ways in which need is perceived:
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Normative need, based on professional judgment (such as the need for medical
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 as to the relative needs of

different groups (Stevens et al., 1991).
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Chapter 2
Conceptual framework and literature review

2.1 Conceptual framework

The researcher drew the conceptual framework based on literature and personal
experience, the framework shows that the researcher is going to perform an oral health
assessment of type 2 diabetic patients, where oral health effects the diabetic status and the
diabetic status can worse the oral health status. This assessment will enable the researcher
to address oral health problems among type 2 diabetic patients attending UNRWA health
centers in Gaza Governorates and determine oral health needs of type 2 diabetic patients
along with common challenges faced by type 2 diabetic patients seeking oral health in

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

Diabetes < Oral
Mellitus mmmm)  HealthStatus

e Oral Health Problems

Need
ToeeE Oral Health
e Challenges facing

diabetic patients Assessment

seeking oral health
services

Figure2.1 Conceptual framework-self-constructed
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2.2 literature review

Diabetes affects millions of people each year, it is one of the leading causes of mortality
and morbidity 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, neuropathy, and
cardiovascularcomplications (coronary artery disease, stroke, and peripheral vascular
disease) and delayed wound healing. Periodontal disease has recently been recognized as
the “sixth complication” of DM(L0e, 1993).The most common oral health problems
associated with diabetes are tooth decay and periodontal diseases(ADA, 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 Manifestation of Diabetes Mellitus

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 temporomandibular joint dysfunction(Al-Maskariet al., 2011).

Several soft tissue abnormalities have been reported to be associated with diabetes mellitus
in the oral cavity. These complications include 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 with diabetes(Al-Maskariet al., 2011). There are also reports of
oral mucosal lesions in the form of stomatitis, geographic tongue, benign migratory
glossitis, fissured tongue, traumatic ulcer, lichen planus, lichenoid reaction and angular
cheilitis(Sandberget al., 2000; Guggenheimeret al., 2000). Furthermore, delayed mucosal
wound healing, mucosal neuro-sensory disorders, dental caries, and tooth loss has been
reported in patients with diabetes(Lamster and Lalla, 2008). The prevalence and the chance
of developing oral mucosal lesions were found to be higher in patients with diabetes
compared to healthy controls(Sainiet al., 2010).

By major salivary glands (parotid, sub-mandibular and sub-lingual) and numerous minor
salivary glands distributed in the oral cavity, saliva is produced to maintain a healthy oral

cavity. Salivary dysfunction has been reported in patients with diabetes(Mooreetal., 2001;
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Linet al., 2002),manycross-sectional epidemiological study was conductedto determine the
relationship between salivary dysfunction and diabetes complications and the prevalence of
hyposalivation and xerostomia (dry mouth). One of these studies was conducted in 2001 to
study the salivary flow rate and xerostomia among type 1 diabetics and control subjects
without diabetes, it found that symptoms of reduced salivary flow rate and xeorstomia
were more frequently reported by patients with diabetes than the controls, especially by
those diabetics who had developed neuropathy(Sandberg and Wikblad, 2003), type 2
diabetics also showed that xerostomia and hyposalivation were more prevalent among
them in another study(Chavezet al., 2001).Furthermore,poorly controlled type 2 diabetics
have a lower stimulated parotid gland flow rate compared to well-controlled patients and
patients without diabetes, Patients with diabetes usually complain of xerostomia and the
need to drink very often (polydipsia and polyuria)(Chavezet 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 with xerostomia are more predisposed to
periodontal infection and tooth decay. The cause of this is not yet fully understood in
patients with diabetes but may be related to polydipsia and polyuria or alternation in the
basement membrane of the salivary glands. It is known that diabetes mellitus is associated
with chronic complications such as neuropathy, microvascular abnormalities and
endothelial dysfunction that lead to deterioration of microcirculation and this may play a
role in the reduction of the salivary flow rate and composition(Conneret al., 1970;
Chomkhakhaiet al., 2009).Sialosis is defined as asymptomatic, non-inflammatory, non-
neoplastic, bilateral chronic diffuse swelling mainly affecting the parotid glands, 35 cases
of persistent parotid swelling from two countries were studied by Scully et al., in 2008 and
according to their study sialosis has been found to be more prevalent in patients with
diabetes mellitus(Scullyet al., 2008).

Poorly controlled diabetes compared to healthy controls usually having taste dysfunction,
where diabetic patients with neuropathy 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 diet (Lalla and D’ Ambrossio, 2000;Ship, 2003).

Oral candidosis is a fungal infection caused by Candida albicans species, predisposing
factors could be smoking, xerostomia and endocrine and metabolic diseases, other
predisposing factors can lead Oral candidosis; old age, medications, Cushing’s syndrome,

malignancies, and the use of dentures(Mclntyre, 2001).
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Many studies have been confirmed that candidal infection is more prevalent in patients
with diabetes especially in those patients having predisposing factors such as who
smoking, wearing dentures, having poor glycaemic control and using steroids and broad-
spectrum antibiotics where salivary dysfunction in patients with diabetes can exaggerate
the fungal infection(Willis et al., 1999).

The management and treatment of patients with diabetes undergoing oral surgery is
complicated because of poor soft tissue regeneration and delayed osseous healing, this
occurred due to delayed vascularisation, reduced blood flow, a decline in innate immunity,
decreased growth factor production, and psychological stress may be involved in the
protracted wound healing of the oral cavity mucosa in patients with diabetes(Abiko and
Selimovic, 2010).

Fissured tongue, irritation fibroma, and traumatic ulcer are more prevalent in diabetes
compared to the controls(Sainietal., 2010), lichen planus and recurrent aphthous stomatitis
have been reported to occur in patients with diabetes, oral lichen planus is reported to
occur more frequently in patients with typel diabetes compared to type 2 diabetes because
type 1 and oral lichen planus are both autoimmune mechanism (Petrou-Amerikanouet al.,
1998).

Oral dysesthesia or burning mouth syndrome (BMS) is a painful condition affecting the
oral cavity (palate, tongue, throat, and gingivae). The exact cause of BMS is unknown, but
it has been attributed to several conditions such as dry mouth, menopause, candidal
infection, diabetes mellitus, cancer therapy, psychological problems and acid reflux.BMS
is classified into two types: primary idiopathic, and secondary as a result of a systemic
process; 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
nerve damage in diabetic neuropathy has been reported to show an increase in the
Langerhans cells that are associated with immune disturbance(Moore et al., 2007;
Tavakoliet al., 2010).

2.2.2 Periodontal Status of Diabetic Patients

American Academy of Periodontology (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

is the body’s natural response to the presence of harmful 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 out.Chronic 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 medications(Devanoorkar and Rajeshwari, 2016).

The periodontal diseases are a group of chronic, microbial-induced 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 Gram-negative
anaerobes predominate 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 after
mechanical disruption of the biofilm, usually by effective, regular oral hygiene. Chronic
periodontitis occurs in susceptible individuals with long-term supra- and sub-gingival
plaque accumulation. The chronic presence of plaque results in enrichment and maturation
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 ligament, and alveolar
bone. This local., irreversible destruction of periodontal tissues, in severe cases, may lead

to partial or complete tooth loss(Genco, 1990; Pihlstromet al.,2005).

Strong evidence supporting the long-held 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 disease is actually bi-directional(Lalla
andPapapanou, 2011; Taylor and Borgnakke, 2010).

Diabetes and poor control ofdiabetes can lead to greater periodontal disease in susceptible
individuals, this evidencepresented from observational studies includes population-based
studiesand longitudinal studies that providea basis for causalinference. The evidence 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 inter-related explanatorymechanisms(Lamster, 2014).
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Using medline database for published studies from January 1970 through October 2003
with themanual search for references in relevant studies. A meta-analysis was based on 18
comparative cross-sectional studies, three prospective cohort studies and baseline data of
two clinical trials that compared oral hygiene, gingival and periodontal status between
diabetics and non-diabetics. A study demonstrated that diabetics had significantly worse
oral hygiene as measured by the average of plaque index, higher severity 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 depth and clinical attachment loss.
However, diabetics had similar extent of oral hygiene, gingival and periodontal disease as
measured by percentages of surfaces or sites with specific scores of plaque index, gingival
index, bleeding on probing, pocket depth and clinical attachment loss. The study reveal
that there was significantly higher severity but the same extent of periodontal disease than
non-diabetics(Khaderet al., 2006).

Many studies confirm that periodontal disease is considered to be one of the main reasons
for tooth loss among individuals with diabetes(Al-Shammarietal., 2005; Oliver and
Tervonen, 1993; Kauretal., 2009).The alterations of host response, collagen metabolism
and vascularity increasing susceptibility to periodontal 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 and Papapanou, 2011;
Lakschevitzetal., 2011). Many controlled clinical trials have confirmed that patients
diagnosed with diabetes have a greater prevalence of periodontal diseases compared to
healthy individuals(Fernandeset al., 2009; Hugosonet al., 1989; Lallaet al., 2007), severe
periodontitis may increase the risk of poor glycemic control, furthermore there is evidence
suggesting that periodontitis-induced bacteremia will cause elevations in serum
proinflammatory cytokines, and reactive oxygen species leading to etiopathogenesis of
metabolic syndrome and increased insulin resistance(Collin et al., 1998; Williams and
Offenbache, 2000).

In 2013 a studyconclude that periodontal diseases and diabetes mellitus are closely
associated and are highly prevalent chronic conditions. Inflammation is a critical player in
the association. Diabetes 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 which this occurs(Leite et al., 2013).
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Another Paper have studied the relationship between DM and PD, the result supported the
scientific evidence which revealed that DM having an adverse effect on periodontal health
and periodontal disease (PD) having an adverse effect on glycemic control and on

diabetes-related complications (Negratoet al., 2013).

A Sudanese study revealed that chronic periodontitis, tooth mobility, furcation
involvement and oral impacts on daily performance are more prevalent among T2DM
patients compared to their non-diabetic controls. A total of 457 individuals participated in
the study (154 T2DM cases and 303 non-diabetic controls), the T2DM group was sub-
divided according to metabolic control [(well-controlled: glycosylated haemoglobin test
<8%), (poorly controlled: glycosylated haemoglobin test > 8%)] and according to duration
of T2DM [(long duration: >10 years), (short duration: <10 years)]. Participants were
interviewed using a structured questionnaireincluding socio-demographics,lifestyle and
oral health-related quality of life factors. The clinical examination comprised full mouth
probing depths, plaqueindex, tooth mobility index, furcation involvement and coronal and
root surface caries. The result showing that type 2 DM patients presented with 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 (1.74-9.49), 2.96 (1.36-6.45), 5.90 (2.26-15.39), 0.23
(0.08-0.63) and 3.46 (1.61-7.42), 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 (1.24-6.94) for those with long duration of T2DM to have high decayed, missed and
filled teeth (DMFT) values(Mohamed et al., 2013).

Another study of 100 diabetic patients ( 63 males and 37 females )visiting the out-patient
department of Sri Sai College of Dental Surgery and Hospital in India were participated in
cross-sectional study with purposive sampling, showing that majority (99%) of the
participants had gingival bleeding, 47% had 6-8 mm attachment loss with 40% having
shallow pockets(Mocherla et all, 2016).

Australian Research Centre for Population Oral Health, The University of Adelaide, South
Australia studied the relationship between diabetes and oral health among Australian
adults, the study clear that prevalence of periodontal disease was almost two times greater
in diabetics than in non-diabetics, without any adjustment for age. However, periodontal
disease prevalence was also strongly associated with age, affecting fewer than 10 percent

of people aged less than 25 years, but more than 50 percent of people aged75 years or
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more. For the two age groups in the 35-54 year age range, diabetics had 1.7 times the
prevalence of periodontitis compared to non-diabetics However, this difference was
inverted in the two oldest groups (65-74 and 75+)(Kapellas 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
cavitations(Raajendran and Sivapathasundharam, 2009).According to WHO dental caries
is defined as localized, post-eruptive, pathological process of external origin involving
softening of the hard tooth tissue and proceeding to the formation of a cavity (Raajendran

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 colonize the host (Streptococcus mutans, Lactobacillus species),available 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 demineralization. Time is important because the frequency of acid
exposure is related to demineralization of the tooth surface.Dental caries can be broadly
grouped as coronal caries and root caries. Coronal cariesaffects the crown portion of the
teeth, which is covered by enamel and 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 to repair(Lamster, 2014).

Dental caries is common 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,
eventually, edentulism. These oral problems and complaints can worse 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 recurrent dental 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). Decreased salivary secretion, increase of

carbohydrate in the parotid gland saliva, growth of oral yeasts, increased counts of mutans
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streptococci and lactobacilli are some of the factors implicated to be responsible to
predispose diabetics to a higher incidence of dental caries(Karjalainenet al., 1996).1t 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 from xerostomia. Patients with 1 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 controls, this 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 secondary to
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 that patients with diabetes
mellitus are not knowledgeable about the oral complications of the disease(Lamster, 2014).
Among 100 diabetic patients of study conducted byDepartment of Public Health Dentistry,
Sri Sai College of Dental Surgery, Vikarabad, Telangana, India40% had decayed teeth,
73% had missing teeth, and only 5% have filled teeth, shows the total DMFT score of
diabetic patients who participated in the study. Among 100 diabetic patients, 29% of the
individuals had 1-3 DMFT and 4-6 DMFT was seen in 28% individuals.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 £ 5.7(Mocherla et al., 2016), in contrast to another study where the
mean DMFT score of diabetic people was 22.9 and filled teeth were higher, that is, 66%,
when compared to present study whereas filled teeth, were only 5%(Bacicet al., 1989).

A studyconfirmed higher levels of DMFT among individuals with than without
T2DM(Jawed et al., 2012). Whereas another study found a significantly higher prevalence
of root surface caries among T2DM patients compared to non-diabetic controls(Hintaoet
al., 2007).

2.2.4 Oral Health Problems and Socio-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 ones. Females had

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 education had a lower chance
of having decayed, missing and filled teeth than those with lower education. Many studies
showed that DMFT index is associated with different socio-demographic factors (Boyko
Bonev, 2015).

The increased severity of periodontal disease and bone loss with age is probably related to
the length of time, where the periodontal tissues have been exposed to bacterial plaque and
is considered to reflect individual's cumulative oral history (Loeet al., 1986).Several
studies show that the prevalence and severity of periodontal disease increase with
age(AlJehani, 2014; Genco, 1996; Axelsson & Lindhe, 1981). A stuydy demonstrated that
the mean annual rate of bone loss among the initially 70-year-old subjects was 0.28 mm
compared to 0.07 on the 25-year-old individuals (Papapanou and Wennstrom, 1989).
Numerous studies reported higher periodontal destruction among males compared to the
female population (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 usually observed
among males (Albandar and Kingman, 1999;Slade and Spencer, 1995). When education
levels were compared to periodontal status in a study conducted by Gundala and Chavathe
results showed a positive association between higher education levels and better
periodontal status, identified education level also a strong indicator of periodontal status.
When the socioeconomic status was compared to the periodontal status in the same study,
it showed a positive association between higher socioeconomic groups and better
periodontal status (Richard and Chava, 2000). According to AlJehani study, the 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 is a modifiable 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 studies (Gilbert, 2005; Susinet al., 2005; Locker et al., 1993; Beck et al., 1990).

2.2.5 Oral Health Problems and Diabetic Duration

Generally, poor oral hygiene, a long history of diabetes, greater age, and poor metabolic
control are associated with more severe periodontal disease(Katz et al., 1991).Duration of
DM might play an important role when the relation between DM and oral diseases is
investigated,the level of coronal caries was significantly higher in the long- compared to
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the short duration. This relation is reasonable because, like other complications of diabetes,
the risk of oral and periodontal disease tends to increases over time. This relation is in
agreement with the normal pathogenesis of dental caries as “time” is an important factor
for the development of the disease (Selwitzet al., 2007). A study showed that gingival
index and DMFT index increased significantly with duration of diabetes(Rafatiouet al.,
2016), this conclusion is in agreement with a Sudanese study which showed that those
with long duration of T2DM to have high decayed, missed and filled teeth (DMFT) values
(Mohammed et al., 2013).According to another study, the mean DT and MT was
significantly increasing as the 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 statistical significant difference (Malvania et al., 2016). Many studies concluded that
DMFT index increasing with duration of DM (Singh A, 2014; Kanjirath PP, 2011),while
other studies reported that there was no relationship between the duration of diabetes and
caries experience (Hawraa, 2012; Arrieta -Blanco et al., 2003; Lin et al., 1999).However,
other studies had concluded that the duration of diabetes was a significant factor for the
severity of periodontal disease (Cerda et al., 1994; Firatli et al., 1996), morover, another
study had also demonstrated that as the age of the diabetic increases, the prevalence and

severity of periodontal disease increases(Rajhanset al., 2011).

2.2.6 Oral Health Problems and HbA1c

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 correlation, and dental caries prevalence was significantly higher in metabolically
uncontrolled patients compared to metabolically well-controlled patients(Malvaniaet al.,
2016). The results are in agreement with the studies reported by Chavez et al.(Chavez et
al., 2000), and not in agreement with the studies reported by Hawraa KA. (Hawraa, 2012),
Arreita-Blannco et al. (Arrieta -Blanco et al., 2003),and Sandberg et al(Sandberg et al.,
2000).Another study in Japan revealed a significant association between HbAlc levels and
dental caries, severity of dental caries increased with increase in the blood glucose level
(Yonekuraet al., 2017). Moreover, a study stated that the diabetic status was significantly
and strongly related to both prevalence and severity of periodontal disease(Emrich et al.,
1991). According to another study, the severity of periodontal disease was more prevalent
in diabetics who had the disease for >5 years, patients with poor glycemic level had more
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severe periodontitis as compared to patients having a fair glycemic level (Faulconbridgeet
al., 1981).Another study had also demonstrated that poorer the control and longer the
duration of diabetes, the greater will be the prevalence and severity of periodontal disease
(Rajhanset al., 2011).

2.2.7 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 temporomandibular joint dysfunction. Strong evidence
supporting the long-held 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 disease is actually bi-directional. Many studies
confirmed higher levels of DMFT among individuals with than without T2DM whereas
others found a significantly higher prevalence of root surface caries among T2DM patients
compared to non-diabetic 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 of DMFT 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

association 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
prevalence.The severity of dental caries increased with increase in the blood glucose, the
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 details of all aspects 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 the instrument which was 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 centers were examined
and interviewed. The World Health Organization’s (WHO) basic methods were used to
assess the oral health status of type 2 diabetic patients,determine 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 of this study is analytical., cross-sectional 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 identify oral health 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, 2001).Cross-sectional design 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 Setting
For more representativeness and accuracy, the study had taken place at the UNRWA health
centers distributed across the Gaza Strip. A representative sample had taken fromthe health

centers according to systematic random sampling.

3.3 Study Population

All type 2 diabetic patients attending UNRWA primary health care centers (39448 type 2
DM)with active DM file during 2017.

3.4 Eligibility Criteria
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Inclusion Criteria:

- All type 2 diabetic patients having active type 2 DM file in UNRWA health care centers
at Gaza governorates, aged 35-65 years old.

Exclusion Criteria:

- Pregnant type 2 diabetic patients (to exclude the oral consequences of pregnancy).

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

assessment)

3.5 Period of the Study
The study took 14 months to be completed; it started in February 2017 and completed
March 2018. Annex (1) describes the activities of the research and duration for each

activity.

3.6 Sample Size and Sampling Process

In order to calculate the required sample, original table by Krejeci& Morgan 1970 P
608(Sansneeet al., 2014) was used to estimate the sample size of about 40 000
population(39448 ), 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:

e Maximum acceptable percentage points of error (confidence interval 5%)

e Confidence level 95%

e Total eligible population about 40000 patients according to UNRWA health
department (UNRWA, NCD annual report, 2015).

Unfortunately, UNRWA didn’t have a clear classification for its clinic but the most
accepted one is related to the size of the clinic, there are big health center, and few number
of small health centers.Another classification of health centers is related to geographic
place of the health center, where Gaza Governorates is divided into five geographic areas;
North area, Gaza area, Middle area, Khan Younis area and Rafah area. The researcher used
the geographic classification of the health centers, where the size of the clinic was
considered and do the following:

e The researcher selected five health centers that distributed over the GS.

e The GS was divided into five areas Gaza, North, Middle, KhanYounisand Rafah

area, one health center from each area was selected randomly.

35



e The sample size was calculated to be 381 (in order to make the sample more
representative, decrease type 2 errors, and to increase power of statistical test, the
researcher added the 25 pilots’ participants to the sample to become 406).

e The sample in each health center was calculated according to the number of active
type 2 diabetic patients in each center(Annex 2).

e Out of 22health centers, 5 health centers were selected randomly one health centers
from each geographic area, of them, 3 health centers should be big health centers
and 2 health centers should be small health centers. Namely, the health centers
wereBeitHannounHC 39 participants, RimalHC 131 participants,Maghazi HC 40
participants, Maen HC 80 participants and Rafah HC 91 participants (Table 3.2).

3.7 Study Instruments

For collecting data the researcher used the World Health Organization’s (WHO) basic
methods5th Edition(WHO, 2013b):

3.7.1 Oral Health Questionnaire

Interview questionnaire with such modification (WHO oral health questionnaire for adults) to
fit local context and additional questions was added to include all study variables such as
challenges faced by participants seeking oral health, diabetic status and socio-demographic

characteristics (Annex 4).

3.7.2 Assessment of Oral Health Status
3.7.2.1 Standard Forms
Suitable standardized forms for recording clinical oral health assessments as described in

this study are provided in Annex 5.

3.7.2.2 Standard Codes

Standard codes were used for all sections of the form. The two-digit numbers above or
below some of the boxes indicate specific 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. In designating 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
“one-two” rather than "twelve”; the lower left third molar (38) should be called out as

“three-eight” rather than “thirty-eight”.
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3.7.2.3 Oral Health Assessment Form

The standard oral health assessment form for adults (Annex 5) includes the following
sections(WHO, 2013b):

* Dentition Status (crown, root)

* Periodontal Status

* Enamel Fluorosis

+ Dental Erosion

* Dental Trauma

* Oral Mucosal Lesions

* Denture Status (fixed or removable dentures)
» Intervention Urgency and Need for Referral
* Notes.

3.7.2.4 Clinical Examination

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

3.7.3 Instruments and Supplies

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

The following instruments and supplies were required for each examination;

* instruments for oral examination: plane mouth mirrors; metallic periodontal
probes (Community Periodontal Index (CPI) probe) that conform to WHO
specifications, i.e. 0.5 mm ball tip; a black band between 3.5 and 5.5 mm and

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

« Containers (one for used instruments and one for disinfecting or sterilizing instruments)
and concentrated disinfecting solution in sufficient quantity;

* Rubber gloves;
« wash basin with either water and soap or disinfectant solution
« Cloth or paper hand towels; and

» Gauze.
Generally, 30 mouth mirrors and 30 periodontal probes were available, as this permitted

some instruments to be sterilized while the others were being used. Used instruments was
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placed in disinfectant solution (Sodium hypochlorite solution), then washed and drained
well before sterilization.

3.7.4 Infection Control

The researcher was aware of the possibility of cross-infection when conducting
examinations or handling contaminated instruments current UNRWA recommendations
and standards were responsibly followed for both infection control and waste
disposal.Researcher was responsible for maintaining adequate infection control in
assessment procedures. Use of disposable masks and gloves and wearing of protective
glasses are also recommended along with sufficient quantity of disinfecting solutions.

3.7.5 Examination Area

The area for conducting examinations should be planned and arranged for maximum
efficiency and ease of operation. The examination and interview were carried at NCD
nursing stations

3.7.6 Examination Position

Participants examined seated in a desk chair with a high backrest with the examiner
standing behind or in front of the chair.

3.7.7 Table or Platform

A table or platform to hold the dental instruments and basins was within easy reach of the

examiner.

All study instruments, methods and codes based on WHO Oral Health Survey basic
methods 5th edition 2013(WHO, 2013b).

3.8 Ethical and Administrative Considerations

In order to lunch this study, this proposal was submitted to Al Quds University-School of
public health research committee for discussion and academic approval. An ethical
approval was obtained for fromHelsinki Committee (Annex 8). Another administrative
approval was obtained from the chief of UNRWA health department.
All participants were informed about the study aim and objectives a special consent form
(Annex 6 & 7) was prepared before conducting the study. With enrolment in this study, we
didn't anticipate any risks to the participants and data was treated anonymously. There was
only minimal burden of time. Participation in the study was voluntary.Only a Few patients

refused to participate because of lake of time.
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3.9 Pilot Study

A pilot study on (25) participants from the 5 health centerswas conducted to explore the
appropriateness of the study instruments and let the researcher train for data collection, the
clarity of meanings and scales and the time taken to fill the questionnaire and for expecting
response rate. As a result of piloting, the ranking of the few questions were modified and in

order to make the sample more representative, they were added to sample.

3.10 Data Collection
The researcher collected the data and performed assessment duringAugust and September
2017, 25 then 381 type 2 DM participants were selected from 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 the corresponding number of representative sample

3.11 Scientific Rigor
3.11. (Questionnaire)

Validity

Experts in public health field evaluated all the components and the context of the
instrument, in order to ensure that it is highly valid and relevance and their comments were
taken in consideration (Annex 3). Also, a pilot study was conducted before the actual data
collection to examine participants’ response to the questionnaire and how they will deal

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.
Also, a pilot study was conducted before the actual data collection to examine patients’
response to the questionnaire and how they understand it.

Reliability

The following steps were done to assure instruments reliability:

» Training of data collectors on oral health assessment and the way of asking
questions to assure standardization of questionnaire filling.

» Then, the data entry in the same day of data collection would allow possible
interventions to check the data quality or to re-fill the questionnaire when required.

» Re-entry 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 researcher used Statistical Package of Social Science (SPSS) program for data entry
and analysis. Data analysis was done by the researcher with support from the supervisor.

* Cross-tabulation was done for specific study variables.

» An advanced statistical analysis was used to explore the potential relationship between

the study variables.

3.13 Study Limitations

The study faced some limitations such as; place of the examination was at NCD nursing
room not at the dental station, in addition to the burden of the time.Moreover, if the study
conducted in all UNRWA health centers in Gaza strip, the financial costwill be increased.
There were others limitations such as exclusion of pregnant type 2 diabetic patients
because pregnancy itself have oral consequences, and exclusion of all type 2 diabetic
patients above 65 years old because they have separated assessment.
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Chapter 4
Results and Discussion

4.1 Introduction

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

4.2 Descriptive Analysis

4.2.1 Socio-demographic characteristics.

Table (4.1) Distribution of the study participants according to their Socio-
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
From 60-65 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 )11
above
Total 406 100.0
Work
Yes 80 19.7
No 326 80.3
Total 406 100.0
Monthly Average Income
Under Deep poverty line (1832 NIS) 347 87.2
Above Deep poverty line 51 12.8
Total 398 100.0
Mean= 959.55, MD = 600.00, SD= 839.25

The total number of study participants was 406 type 2 DM patients. Among them; 59.9%

were female and 40.1% were male. The mean age for participants was 54.6 years with a
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standard deviation (SD) 8.02, 24.6% of participants were of age group less than 50 years
old, while 23.4% were of age group from 51-55 years old, 25.4% 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 UNRWA field disease
control report which showed that26% of patients were more than 60 years(Saleh, 2018a),
another report showing that 43.3% of all type 2 DM patients are more than 55 years
old(Saleh, 2018b). The discrepancies in percentages are attributed to the difference in the
age group where UNRWA field disease control reports for all patients while the age group

of this study is limited from 35-65 years only.

m Male W Female

Figure (4.1) Distribution of participants by gender

Figure (4.1) showing that females represent 59.9% of study participants, UNRWA field
disease control report showed 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 socio-cultural processes, 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 prevention. Moreover,
women show more dramatic changes in hormones and body due to reproductive factors
during lifetime(Kautzky-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% primary school
completed, 22.2% preparatory school completed, 19.0% secondary school completed, and

21.1% college/university completed and above.
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The researcher noted that despite the majority of participants are less than 60 years old
(73.4%), only 19.7% of participants were working and 80.3% were not working, moreover

the meanof monthly income of participant’swas959.55 NIS.

When the researcher categorized the participants according to deep poverty line: the
poverty line and deep poverty line for the reference household (two adults and three
children) stood at 2,290 New Israeli Shekels (NIS) and 1,832 NIS respectively (PCBS
2014), the result was 12.8% of participants above deep poverty line and 87.2%underdeep
poverty line many of themtheir monthly income was zero and eight participants 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 in line with current conditions in the Gaza Strip due to the siege,
unemployment and low wages (Obaid and Eljedi, 2015).

The socio-demographic distribution of study participants is almost identical to the official
statistics of Field Disease Control UNRWA, some differences emerged as a result of the

inclusion criteria of the study;where age is limited from 35-65 years old.
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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. | %
Diabetic duration
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 = 7.0, SD=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

By a quick look to BMI distribution of participant figure (4.2), only 9.6% of participants
having normal BMI(18.50 - 24.99) while 27.6% overweight (25.0 — 29.9) and 62.8%
obese varying from obese | (30.0-34.9) 35.2%, or Obese 11 (35.0-39.4) 19.2%, or obese Il
(more than 40.0) 8.4% . UNRWA disease control reports showing obesity among type DM
is 49.5% of all patients with DM type 2 and 61.8% among all patients with hypertension
and DM type 2 (Saleh, 2018b), again the researchers believe that these discrepancies are
attributed to different categorizations of UNRWA patients and the study participants where
the age is limited from 35-65 years old andparticipants with type 2 DM only.
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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 to the annual report of UNRWA health department 2016; The number of
patients with NCDs is increasing consistently by approximately 5.0% per year(UNRWA,
2017).This is quite obvious when researcher note that the number of DM patients is almost
doubled last 10 years, where participants had DM type 2 since less than 5 years were
33.0%, and those who had DM type 2 since 5-9 years were 26.8%, while 22.2% of them
from 10-14 years, and 18.0% 15 years and more.

The HbAlc test is an important blood test that gives a good indication of how well your
diabetes is being controlled. Depending UNRWA categorization of participants according
to their HbAlc, participants were divided into two major groups; controlled DM equal or
less than 7% and uncontrolled more than 7%.The results showed that 21.4% of participants
were controlled while 78.6% were uncontrolled figure (4.3). This result is almost running
with UNRWA reports where the percentage of controlled DM participants was 30 % in
2016, and 27% in 2017 and they are targeting 30 % in 2018 (Saleh, 2018b), the difference
between the result of the study and UNRWA reports is attributed to limited age group of
the study.
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m Controlled  m Uncontrolled

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

A cross-sectional study of 369 patients with type 2 diabetes mellitus (T2DM) from four
Ministry of Healthhealth centers in 2016 showed the mean of HbAlc was 8.97 and one
fifth of patients had good glycemic control (HbAlc<7%) (Radwanet al., 2018), the result

IS consistent with our study findings.

Table (4.2) showed the distribution of participants according to their current DM
management, the lowest percentage was “lifestyle only” 4.6% (3.9% diet and 0.7% diet
and exercises), 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 insulin and exercise 4.7%), then followed by combination of oral hypoglycemic agent
and insulin 8.6%.To a certain extent, it suits the reports on disease control where “lifestyle
only” 5%, oral hypoglycemic agent 73%, combination of oral hypoglycemic agent &
insulin 15%, and insulin only was 8% (Saleh, 2018a).

When participants have been asked whether DM caused any systemic complications, it was
clear that their knowledge about systematic complications of DM is limited to eyes
complications and foot ulcers, this has been completely reflected in their answers as most
of them said they have no systemic complication of DM (78.1%) but 21.9% of participants
have been said they have systemic complication, almost all of them were unable to
differentiate between early and late complication. According to UNRWA 2018 reports the
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late complication among DM type 2 is 5.8%.Theresearcher believes that the reason for this
may be attributed to inappropriate or inadequate health education (Saleh, 2018b).
4.2.3 Oral health assessment.

Table (4.3) Distribution of the study participants according to their oral health
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 has been 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 that | have 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 is an important component of general health, and sharing non-
communicable diseases same risk factors, to improve general health, the wellbeing of the
patients, and to promote oral health maintenance of patients with NCD, in 2012 oral health
assessment of NCD patients was introduced into UNRWA primary health care centers.All
patients with NCD should undergo oral health assessment once a year, study participants
have been asked, how many times oral health assessment was done during last 2 years, the
answer should be once or twice (data collection was in August 2017), but only 48.3. %

have done oral health assessment once or twice between 2016 and 2017, 38.7% of
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participants have not done any oral health assessment, 13.1% have done more than
required three or four times. This imbalance may be due to lack of clear instruction 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 only 23 participants have done
post oral health assessment intervention(11 filings, 8 extractions, and 4 scaling) seven of
them at UNRWA dental station and 16 participants their post oral health assessment

intervention was out UNRWA dental station.

The goal of oral health 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 health assessment;46.0% 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 the dentist’s

request to have an appointment for intervention.

The researcher believes that these unacceptable results occurred because of the absence of
clear technical instruction for NCD patient’s oral health assessment and because of the way
of referral of them to dental station for assessment "Go to dentist just to count your teeth, it

will take few seconds and you're not requested to follow queue"™.

Moreover, one of the main objectives of oral health assessment is to determine the oral
problems faced by NCD patients, 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 filed teeth.
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4.2.4 Oral hygiene and L.ifestyle characteristics.

4.2.4.A Self-oral assessment.

Table (4.4.A) Distribution of the study participants according to their self-reported
number of teeth and self-assessment of teeth and gums.

Number of natural teeth No. %
No natural teeth 32 7.9
1-9 teeth 28 6.9
10-19 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 121 324
Poor 103 27.5
Very poor 46 12.3
Do not know 3 0.8
Total 374 100.0

Self-assessment 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 pain or sensitivity immediately after tooth loss. Tooth 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 missing tooth. The resulting crooked teeth can cause 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
number of natural teeth they have,68.7% of participants having 20 teeth or more, 16.5%
10-19 teeth, 6.9% 1-9 teeth and 7.9% have no natural teeth. Results showed a clear high

teeth lost rate, therefore many patients still require teeth replacement services.
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Participants have been requested to describe the state of their teeth and gums,gums the
answer was average 32.4% for teeth and 30.5% for gums, poor 27.5% for both teeth and
gums, good 20.6% for teeth and 20.1% for gums, 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.

4.2.4.BOral hygiene maintenance.

Table (4.4.B) Distribution of the study participants according to their Frequency of
tooth cleaning and Usage of 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 frequency of teeth cleaning, more than one third of participants (36.3%)
never clean their teeth while only 16.5% of participants used to clean their teeth twice or
more a day (minimum required) and 24.8% once a day, rest of participants varying from 2-
6 times a week(8.0%), to 2-3 times a month(1.8%), or once a month(1.8%).Generally, the
patients need two thorough brushings a day. Studies have shown that to a achieve gingival
health, the interval between tooth cleaning session should be not less than 12 hours but not
greater than 48 hours (Marya, 2001).

The distribution of participants according to their frequency of 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.
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TWICE OR MORE A DAY

[VALUE]

ONCE A DAY 24.80%

2-6 TIMES A WEEK

8.00%

ONCE A WEEK

10.50%

2-3 TIMES AMONTH [VALUE]

ONCEAMONTH . 1.80%

NEVER

36.30%

Figure (4.4) Frequency of teeth cleaning

Majority of participants (96.2%) were using toothbrush, 6 participants using plastic
toothpicks , 6 participants using wooden toothpicks, 21 using miswak and 97% of
participants using toothpaste but 73.6% of them do not know whether the toothpaste
contains fluoride or not; this confirms their lack of knowledge of benefits of fluoride, due

to absence of health education.
4.2.4.CDental visit.

Table (4.4.C) Distribution of the study participants according to their frequency and
reasons of the 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 reason for the last dentist visit
Consultation/advise 59 14.5
Pain or trouble with teeth, gums or mouth 76 18.7
Treatment/ follow-up treatment 254 62.6
Routine check-up/treatment 3 0.7
Don’t know/don’t remember 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 period, 27.8% of them have been seen by a dentist at least once in last 6-
12 months, 27.3% have been seen by a dentist at least once in more than one year but less
than two years, 12.3% have been seen by a dentist at least once in two years or more but
less than five years, 2.5%have been seen by a dentist at least once in five years or more and
only 2 participants never received dental care. Continuing unexpected results showing that
only three participants have been seen by a dentist for routine check-up/treatment. The
reason for dental visit of the majority of participants was(62.6%) Treatment/follow-up
treatment while 14.5% for consultation/advise, 18.7% pain or trouble with
teeth/gums/mouth and 14 participants either don’t know or don’t remember.

A regular dental checkup is keeping teeth and gums healthy. Because it is essential
element of oral hygiene maintenance, regular a dental visit should be performed at least
every 6 months or as recommended by dental professional. Two parts of regular dental
visit examination and the cleaning, by seeing dentist on a regular basis and following daily

good oral hygiene practices at home, keeping teeth and gums healthy

This undoubtedly convinced the researcher that DM type 2 patients in Gazaare not fully
aware about the importance of the regular visit to a dentist and reemphasized the
inadequacy of health education.Dental visiting is still not considered a preventive dental
behavior; at present it only depends on treatment needs. Another reason could be lack of
awareness on the part of patients with diabetes regarding the oral complications of the
disease and a perceived lack of time for this additional healthcare activity when patients

are busy with the management of their diabetes.

4.2.4.D 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 factor for non-communicable disease and oral
health problem, the majority (86%) of study participants were nonsmokers The mean for
cigarettes per day participants used to smoke 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 mainly nonsmokers but smokers participants smoke aggressively
which give us a clue to focus on smoker diabetics in order to reduce the smoking rate

instead of speaking to all DM patients.

Majority of people are now aware that smoking is a bad habit for their health. It can cause
many serious medical problems and, in some cases, fatal diseases. However, many people
don't realize the damage that smoking does to their mouth, gums, and teeth. Smoking has a
potentially significant and negative impact on oral health. The local and systemic outcome
of tobacco use on oral health depends upon method, frequency, and duration of use.
Smoking has been associated with tooth loss, caries, periodontal disease, oral soft tissue

changes, dental implant failure, and oropharyngeal cancer(ACP, 2015).
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4.2.4.E Experience of 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, experience of any of the following problems
during the past 12 months?

Don't . Fairl Very | Weighted
Items Know No Sometimes ofter?/ Often Mean
Difficulty in biting foods | N 1 311 75 13 6 25.8
% 0.2 76.6 18.5 3.2 1.5
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 o | 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 dueto | 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 % 1.5 87.4 6.4 3.2 1.5
mouth 0
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
spouse or people who % 1.5 95.3 2.7 0.5 0.0
are close to you ?
Have reduced N 8 386 11 1 0 20.2
participation o | 20 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 that dental problems did not impact on their life activities
such as biting foods, chewing foods, smiling, sleeping...etc. Actually, by a quick look to
the available references, the oral health quality of life (OHQOL) shares the same elements
as quality of life (QOL) and health-related quality of life (HRQOL) and is the effect of oral
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health on a person’s QOL, describing people’s perspectives of the ways in which oral

diseases, conditions, and treatment affect their lives(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 teeth, untreated 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 dimensions (Betty, 2017)which are;

Oral health dimensions (pain or discomfort either acute or chronic dental or
facial).Results show approximately half of participants (53.9%) said they had no
any pain or discomfort during last 12 months.

Functional dimensions (ability and comfort related to biting, chewing, swallowing,
speaking, relaxing, sleeping, and cleaning one’s teeth).Table (4.4.E) showing that
76.6% of participants(Weighted Mean 25.8) facing no difficulty in biting foods,
69.7% of them (Weighted Mean 27.6) facing no difficulty chewing foods, 92.9% of
them (Weighted Mean 21.8) facing no difficulty with speech, 89.7% (Weighted
Mean 21..8) had no sleep interruption, and only 16.7% of them used to clean their
teeth twice or more a day.

Psychological factors (self-steam, self-concept/sense of self, smiling without
embarrassment, eating or speaking in front of others, facial appearance, intimacy,
personal contact/social integrations/social interaction, and emotional ability).Table
(4.4.E) showing that 87.2% (Weighted Mean 23.2)felt no tense because of
problems with teeth or mouth,87.2% (Weighted Mean 23.4) have not felt
embarrassed due to appearance, 90.4%(Weighted Mean 22.2) have not avoided
smiling because of teeth, 95.3% (Weighted Mean 20.4)have no problem intolerance
with spouse or people close to them and 95.1%(Weighted Mean 20.2)have not
reduced their participation in social activities.

Social factors (ability to work/study and subsequent direct and indirect economic
impact). Table (4.4.E) showing that 94.1%(Weighted Mean 20.6) of participants
doing their usual activities without difficulty.

Treatment expectation (satisfaction with respect to oral health and treatment
outcomes)(Betty, 2017).
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The weighted mean of the domain is 24.81% with a standard deviation 5.65which shows
fewerparticipants facingdifficulties because of state of their teeth or gums. The researcher
believes that the tough circumstances in Gaza can be the most important factor that
contributes to the high level of resilience and self-confidence. There is a Gazan coping
mechanism of feeling good about things that are definitely have negative impact on
humans. Gazans tend to complain less about issues that can stigmatise them as “disabled”
or “unable to cope” and this can be translated into a bizarre thinking style such as “I have
no teeth in my mouth but I can Lough freely” or “losing many teeth does not affect my
ability to chew”. The researcher considers a different way to obtain such data about human
behavior. In this context, qualitative data can be much more satisfying 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.

4.2.4.F Consumption of sugary foods and drinks.

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

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

sotton | S [ oncea [ Sovers [ gy [ e | i
never month week week day day d Mean

Biscuits, cakes, N 81 84 127 60 50 4 47.0

cream cake % 20.0 20.7 313 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 1.5 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
% 28.4 353 26.7 4.2 5.2 0.2

Lemonade, Coca Cola | 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

. N 331 14 5 5 49 2 26.7

Coffee with sugar %| 815 | 35 | 12 | 12 | 121 | 05

Arabian delights N| 125 264 12 4 1 0 29.2

ka'aek, o | 308 | 65.0 3.0 1.0 0.2 0.0

Baklawa,Numora, etc |

Nuts N 101 217 56 21 11 0 34,5
% | 249 534 13.8 5.2 2.7 0.0
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Mean = 38.41, MD =38.33, SD = 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 participants. Unfortunately, no
studies have been conducted on the relationship between diabetes and oral health in the
Gaza Strip, the rate of consumption of sugary foods and drinks among diabetic patients

remains unknown, and therefore there is no room for any comparison.

The highest mean recorded for the consumption of “tea with sugar” and it was the only
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 study ofdietary behaviors and
dentalfluorosis among Gaza Strip childrenin 2012 as, the study of Abuhaloob and Abed
find the majority(98.1%) of children drankonly 1 cup of tea per day while at ages 4-7
years 58.1% drank 1-2 cups of tea per day(Abuhaloob and Abed, 2013).

The next highest mean scores recorded for questions about “biscuits, cakes” and “sugary
beverages” (47%). Although it is harmful to the level of blood sugar and oral health, as a
result of the availability there is increased consumption of Biscuits, cakes, cream cake

Lemonade, Coca Cola or other soft drinks.

The weighted mean for consumption of “sweet pies, buns” is 44.2%, while the weighted
means for consumption of “Sweets/candy”,“Chewing gum containing sugar”, and “Nuts”
are very close together, they are respectively 37.2%, 36.0%, and 34.5%. Moreover, the
weighted means for consumption of “Arabian delights”,“Coffee with sugar”, and “Jam or
honey” are also convergent, they are respectively 29.2%, 26.7%, and 24.3%.

According to the American Dietetic Association, “nutrition is an integral component of
oral health. ...”. Oral health and nutrition have a synergistic relation (Touger-Decker and
Mobley, 2007).Oral flora use the sugar as energy and release acid as a waste product, that
acid plays a major role in the development 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 plagque, the 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 be extracted(OHF, 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 DM, Microclinic International (MCI)
program and good quality of DM services provided in UNRWA HCs.A 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 nursing staff and
recruiting patients and their social network in health education interactive sessions aiming
at helping them to follow a healthy lifestyle (UNRWA, 2016a). By the way, researcher
believes that low consumption of sugary foods and drinks because patients desire to
decrease blood sugar level more than their awareness of the consequences of sugary foods

and drinks consumption on oral health.

4.2.5 Oral Health 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 index 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 anpther 33 0.0 8.0
reason but not from caries
Teeth protected by fissure sealants | 0.0 0.0 0.1
Teeth with fixed dental
prosthesis/crown abutment, 1.0 0.0 1.9
veneer, implant
Un-erupted teeth 0.1 0.0 0.5
Unrecorded teeth 0.0 0.0 0.1

The Decayed, Missing, Filled (DMF) index has been used for more than 70 years and is
well established as the key measure of caries experience in dental epidemiology. The DMF
Index is applied to the permanent 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 from 0 to 32(Larmas, 2010).Table (4.5.A) showed that. the mean number of decayed
teeth was high (6.1), while mean number of missed teeth was extraordinarily high (7.2 due
to caries and 3.3 due to another reason but not from caries), whereas the mean number of
filled teeth appear to be very low (1.6).These findings suggest that oral health care in Gaza
Strip consist of radical treatment in term of tooth extraction, and reflects the lack of interest
of participants in the treatment of teeth decayed.

Figure (4.5) showed that, DMFT index for all participants is 18.6 teeth, which considered
extraordinarily high, with mean of sound teeth 12.2 teeth, caries teeth 6.1 teeth, filled with
caries 0.6 teeth filled without cariesl1.6 teeth, missing because of caries7.2 teeth, missing
because of another reason but not from careies3.3 teeth.The distribution of study
participants according to their DMFT index clearly illustrates the positive relationship
between age and DMFT index since the index increases with increased age.

According to The World Oral Health Report 2003, decayed missing filled permanent teeth
of 35-44 years old worldwide very low ( less than 5.0), low ( 5.0 -8.9), moderate (9.0-
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13.9), high (more than 13.9)(Petersen, 2003).Few published research investigated oral
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 (dmft of 2.5) and
permanent teeth (DMFT of 6.5). No data is available about oral health of Palestinian
adults, study to assess dental and periodontal health status of a convenience sample of 370
subjects participated in an oral health awareness campaign in the center of the busiest cities
in the West Bank, Palestine, (Mean age of the sample was 32 +12 year) showed that the
mean DMFT score was 9+ 5(Kateebet al., 2015).Another study to measure the distribution
of dental caries in a group of Palestinian adolescents, sample 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 higher in females with DMFT 5.39 + 2.854 than males
with DMFT 5.26 + 2.891 (Mahfouz and Esaid, 2014),119 Pregnant women visiting
prenatal programmes at Ministry of Health centersin Jerusalem governorates were screened
using the Decayed, Missed and Filled Teeth (DMFT) index to quantify their dental caries
experience, women were housewives with mean age 26 years, the result showed that the
mean DFMT index is 14(Kateeb and Momany, 2018). A study Submitted in Partial
Fulfillment of the Requirements for the Degree of Master of Public Health, Faculty of
Graduate Studies, at AnNajah National University, Nablus Palestine,conducted by
BaraaNaji Mustafa Sabha, in April 2007 to determine dental caries prevalence among
representative sample of 12-year-old schoolchildren (357 children) in Northern West-
Bank, Palestine, result showed that, mean DMFT for the overall of the sample was3.45 and
only 16% of children were caries free.

The DMFT index values observed in this study (18.6 in 35-65 year old with type 2 DM)
are higher than those found in more developed countries and almost same as developing
countries. For example, in New Zealand, the mean DMFT in 35-44-year-old was 10.0
and24,2 in 65-74-year-old adults. In the second National Survey of Oral Health in China
(2002), the mean DMFT in 35-44-year-old adults was 2.1 and 12.4 in the 65-74-year-old
group. In Spain, the national surveys in the 35-44-year old group made in 1984, 1993,
2000, and 2005 showed a DMFT of 11.6, 10.9, 8.4, and 9.6, respectively, whereas for 65—
74-year-old 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 the 35-44-year-old group and 19.6 in
the “older than 55” group and Brazil with a mean DMFT of 20.1 for 35-44-year-olds and
27.3 for the 65-74-year-old group in 2003 and a 16.3 and 27.0 DMFT for the 35-44 and
the 6574 adults, respectively, in 2010. In Chile, the mean DMFT was 15.06 and of 21.57
for the 35-44 and the 6574 adults, respectively(Urzua and el al., 2012).

In the light of the results of previous studies, and considering the age difference, and the
oral effects of DM, the researcher believes that mean score of DMFT of the study

participants which was 18.6 is acceptable.

4.2 .5.B Periodontal status

Table (4.5.B1) Distribution of the study participants according to their prevalence of
gingival bleeding and periodontal 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 presence 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
Number of teeth Showing no 9.97 0.00 7.96
gingival bleeding
I\I_um_ber of tee_th Showing 9.91 14.00 13.56
gingival bleeding
Numt_)er of teeth excluded from 0.00 0.00 0.00
bleeding test
Numk_Jer of teeth not present for 9.14 7.00 10.49
bleeding test
2. Pocket
Number of teeth showing absence 715 0.00 4.50
of pocket
Number of teeth showing pocket 7.84 12.00 11.81
4-5 mm
Number of teeth showing pocket 6 4.96 5.00 5.16
mm or more
Number of teeth excluded from 0.18 0.00 0.01
pocket measurement
Number of teeth not present for 9.13 7.00 10.47
pocket measurement

People with diabetes are more likely to have periodontal disease than people without
diabetes. In fact, periodontal disease has often considered a complication of diabetes. Table
(4.5.B1) showing that only 16.4% of participants have no gingival bleeding and 9
participants representing 2.4% have no periodontal pockets.Moreover, the mean number of
teeth showing absence of bleeding was9.97 while the mean number of teeth showing
presence of gingival bleeding was 9.91 and mean number of teeth not present for bleeding
test was 9.14. In addition to that, the mean number of teeth showing absence of pocket
7.15, mean number of teeth showing pocket of 4-5mm 7.84, mean number of teeth
showing pocket of 6 mm or more 4.96 and the mean number of teeth not present for pocket
measurement 9.13.These results, although frustrating, are in line with global studies, one of
these studies indicated that the prevalence of periodontal disease in diabetic patients was
86.8% among fifteen hundred patients with diabetes mellitus were examined(Rajhanset al.,
2011).A study reported the prevalence of periodontitis to be 39% in individuals aged 19
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years and older, while in patients above 35 years of age(Cianciolaet al., 1982), while
another studyreported the prevalence of periodontitis to be 87% (Rylanderet al., 1987), but
study of Bacic et al. reported the prevalence to be 50%(Bacicet al., 1988).

4.2 5. C Dental trauma

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) shows that 84.7% of participants have no sign of dental trauma and only
15.3% had dental trauma, 6 participants had treated 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 dental trauma of 11 participants affected single tooth, while 2 teeth affected 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 and history of failing down, Karchooet al.
studied the association between hypoglycemia and fall-related events in type 2 diabetes
mellitus, the conclusion of that study was the risk of fall-related events over 365 days
increased 2-fold among elderly patients with diabetes who experienced hypoglycemia
(Kachooet al., 2015). Another study conducted 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 non-diabetic patients (Oliveira et al., 2011).
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Since falls and accidents are the most important causes of dental Trauma, the researcher
believes that falling as a result of hypoglycemic attacks and reduced both mobility and

visual acuity are the main reason behind dental trauma among diabetic patients.
4.2.5.D Enamel fluorosis

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 in the appearance of the tooth’s enamel surface.Although they
may be of cosmetic concern, in moderate to severe fluorosis, teeth are physically
damaged(CDC, 2016).

The distribution of participants according to enamel fluorosis severity showed that 75.9%
of participants have enamel fluorosis varying from questionable to very mild, mild,
moderate, and severe. The highest percentages were questionable 19.5% and very mild19%
then followed by mild 17.1% then moderate11.0% and finally 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 teeth-forming years, age 8
and younger(CDC, 2016), because of that, all studies available about fluorosis are among
children in Gaza Strip and there is ascarcityof fluorosis among adult.

The result of many studies is in the line with obtained result where the enamel fluorosis
among Gazan children is 60-78%, one of these studies performed in 2003 among 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 occurrence,94%, was in Khan Yunis,followed by 82%in Rafah, 68% in the middle
area, 29% in Gaza and the lowest occurrence of 9% was in the northern area (Shomaret al.,
2004).Another study among school children showed thatthe prevalence of dental fluorosis
was 78.0%. Children aged 12—18 years and their mothers (Abuhaloob and Abed, 2013).

4.2 5.E 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 Severity 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
From6to7 30 33.7
From 8 to 10 20 22.4
More than 10 25 28.0
Total 98 100.0

The researcher verified that some of the individuals (23.7%) of the sample researched
presented some degree of dental erosion/erosive dental wear, 14.7% were limited to the
enamel, while 8.5% of the participants showed erosive wear extending into the dentine and
only 2 participants showed pulp involvement. The great difference in the percentage of
enamel lesion and both dentinal lesion and pulp involvement is the enamel lesion is
asymptomatic while dentinal lesion cause sensitivity and pulp involvement is very painful,
so the treatment of enamel lesions can be postponed while participants can't afford pulp
involvement pain.

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

Oro-motor function (Johansson et al., 2012).
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4.2.5.F 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 function. Acrylic dentures represent the
common treatment for total and, in some cases, partial loss of teeth(Peracini et al.,
2010;Apratimet al., 2013). While difficulty eating and aesthetics may be patients’ main
problems,missing multiple teeth or a single tooth can have a long-term detrimental impact
on one’s overall dental health, so it is highly recommended to treat this problem as early as
possible in order to avoid additional dental health problems, which can include:increased
risk of gumdisease and decay, jaw misalignment, bone loss, shifting of the teeth(Rye,
2015).

The study showed that the rate of tooth loss among diabetics is very high,therefore many
patients still require teeth replacement services for their missing teeth. Since we have 32
edentulous participants ( Total loss of teeth), to some extent, it is acceptable that we have
38 upper complete dentures and 32 lower complete dentures,But it is not logical that the
mean of missing teeth due to caries is 7.2 and the mean of missing teeth due to another
reason but not from caries is 3.3 while the number of partial dentures is 9 upper partial
dentures and 8 partial lower partial denturesand the mean of teeth with fixed dental

prosthesis/crown abutment, veneer, implant is only1.

The researcher believes that 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.
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4.2.5.G Oral mucosal lesions

Diabetes mellitus is associated with a greater likelihood of developing certain oral mucosal
disorders. A cross-sectional observational study between August and October 2012 with a
convenience sampling was performed for 51 patients with diabetes mellitus (type 1 and
type 2)showed that the prevalence of oral lesions was 78.4%, traumatic ulcers (16.4%) and
actinic cheilitis (12.7%) were the most prevalent lesions, the lips (35.3%) and tongue
(23.5%) were the most common location (Silva et al., 2015).Another study to evaluate the
prevalence of oral mucosa lesions among diabetic patients in South Kerala India showed
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%), sialosis among 5 (6.6%), xerostomia in 4 (5.3%)
and oral lichen planus in 3 (4%) subjects (Mathew et al., 2017).

This is absolutely inconsistent with the results obtained, where only two oral lesions
occurred among participants (Malignant Tumor) at vermillion border and commissures.The
researcher believes that this results occurred because the interview and assessment of
participants had taken place at NCD nursing station, where patients used to come for
diabetes and general health problems management rather than oral problems. 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 oral origin
Total 406 100.0

Among the 406 participants, no treatment was needed for 34 (8.4%) participants while, 56
(13.8%) needed preventive or routine treatment, prompt treatment including scaling was

needed for 284 (70.1%) participants and, immediate treatment (urgent treatment needed
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due to pain or infection of dental and or oral origin) was needed for 31 (7.7%)
participants.These results correspond to the oral problems of participants where most of
them suffering from caries, bleeding gums, periodontal pockets, dental trauma and dental
erosion but immediate treatment percentage would be more if the interview performed at
the dental station.

4.2.7 Oral health 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 asked about the place that they seek oral health services, about half
of participants(52%) used to seek oral health services at UNRWA dental station, while
34% seeking at private sector because they used to face many obstacles or barriers at

UNRWA and 14 % preferred private sector without given reasons (figure 4.6).
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Table (4.7.A) Distribution of the study participants according to challenges facing
them seeking oral health care at UNRWA health centers.

ltems NO. %

Lack of time 6 1.7
Unavailability of all 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 1 31
clinic '

Time consuming procedures 84 24.1
Double services (NCD and Dental) is not 4 11
allowed '

Far appointment 205 58.6
Unfriendly staff 32 9.2
Crowded dental station 186 53.1

The participants who used to get oral health services at UNRWA station or at private
sector because challenges at UNRWA station were asked to choose one or more
challengeswhich they heard from the interviewer and mentioned any other challenges if
they may be faced it at UNRWA dental station. The results (Table 4.7.A) showed that
unavailability of all oral health 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 company me to dental station" to some extent did not constitute

challenges.

Unavailability of all oral health services was considered as the most common challenges of
81.4% of participantswho used to get oral health services at UNRWA or at private sector
because challenges at UNRWA, since the most requested services like root canal
treatment(RCT), deep scaling, and delivery of prosthesis are not available at UNRWA.

"Far appointment” was considered as a common obstacle of 58.6% of participants,
According to most of the participants, the nearest appointment was at least after 1 week
while dental pain cannot be postponed. "NO advanced dental treatment” at UNRWA. Was
the obstacle of 54.6%, where most of the participants believed that UNRWA dental station
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is for delivery of medication or for extraction only "Crowded dental station" was the
obstacle of 53.1%since the dental station is used to be crowded due to the presence of a
high number of beneficiaries and long waiting time "Time consuming procedures” was
an obstacle of 24.1%. Participants believed that dental procedures taking much time long
they cannot save. “Transportproblems" was the obstacle of 21.5%, participants can't offer

transport expenses.

Barriers to oral health utilization are many, but those that are significant for our
environment are not yet clear. The current study was designed to identify the most
common challenges seeking oral health services at UNRWA health centers, researcher
believed that qualitative approach is more suitable to identify the main difficulties and
obstacles and roots causes of them and moreover, participants and health providers can

suggest solutions.
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4.3 Inferential Statistics

4.3.1 Relationship between Dental and periodontal status, and socio-demographic

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
From 60-65years 108 2369 21.9
Total 406 7548 18.6
Gender
Male 163 3112 19.1 T |0.273
Female 243 4436 183 | 1.079
Total 406 7548 18.6
Education
No formal schooling 37 815 22.0 F ]0.001
Less than primary school 59 1334 | 226 |2.016
Primary school completed 57 1018 17.9
Preparatory school completed 90 1610 17.9
Secondary school completed 77 1293 16.8
College/University completed 85 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
Under Deep poverty line (1832 347 6522 18.8 T |0.140
NIS) 1480
Above Deep poverty line 51 875 17.2
Total 398 7397 18.6

The mean value of DMFT index was assessed for the whole study sample, it was 18.6
teeth. Considering the age structure of the study sample, it was found that DMFT index
had the highest level (21.9) in the adults aged 60 years and over (Tab.4.3.1.A). The index
value was lower(20.2) in the age group of less than56-60 year old,(17.2) in the age group

of 51-55 years old, and it was the lowest in the youngest age group less than 50 year olds.
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The values of the DMFT index were statistically significantly associated with age
(p<0.05). Post hoc analysis was done usingScheffe Test (also called Scheffe’s procedure or
Scheffe’s method) showed that the difference between the distribution of DMFT and their
age in favor for participants their age more than 60 years old (Annex 9).Caries experience
was highly prevalent in our sample. With the increase in age, there was an upward trend in
caries prevalence and mean DMFT, this is in the line with many studies of adult non-
diabetic populations(Eslamipour et al., 2010; Boyko Bonev, 2015; Kamberi et al., 2016;
Urzua and el al., 2012).

There was no a statistically significant association between the value of DMFT index and
the gender of the participants of the study sample (p 0.273). Generally, females showed
more decayed, missing and filled teeth than males but result showing mean value of DMFT
index of males(19.1) was higher than mean value of DMFT index of females (18.3), this is
not consistent with study of BoykoBonev,where hefound the DFMT index of females
higher than males with a statistically significant association between DMFT index and
gender(Boyko Bonev, 2015).According to study of John R. Shaffer, Sex disparities in
dental caries have been observed across many populations, with females typically
exhibiting higher prevalence and more affected teeth(shafferet al., 2015). The researcher
believes that males have higher DMFT index than females because adult women utilize
dental health care to a greater degree than men and males are more daring to extract teeth
than females.

Obvious statically significant association between educational level and DMFT index (p
0.001). The values of the DMFT index were statistically significantly associated with
educational level (p<0.05).Post hoc analysis was done using Scheffe test and shows that
the difference between the distribution of DMFT and their educational level in favor for
participants with education level "College/University completed and above” (Annex
9).DMFT index is inversely proportional to the educational level,this is consistent with
many studies, one of these studies study showed that people with low levels of education
have less knowledge toward oral health and have a higher DMFT index (Mohammed et al.,
2014). Clinical study was conducted in Turkey to assess the oral and dental health status of
hemodialysis (HD) and peritoneal dialysis (PD) patients on the basis of educational status,
showed that patients who were found to be in a higher educational level, are more caring of
for their oral health (Bayraktaret al., 2009). The researcher believes thateducational level,

as a traditional SES variable, affects the type of job and income, and thus access to
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preventive measures such as tooth cleaning habits, health service useand a low-
carbohydrate diet. In this study, an educational level higher than primary school was a
protective factor against dental caries, and the higher the educational level, the stronger

was the protectiveeffect.

Another statistically significant association between DMFT index with employment status
had accrued (p 0.001) while there was no statistically significant association between
DMFT index and income of participants (p 0.140).the researcher believes that, the big gap
between both groups (1832 NIS) could be the reason fornon-statistically significance, this
is not the line with a study by Linyan Wanget al., showed that participants with a higher
educational level and family income, had the lower severity of DMFT (Wang et al.,
2017).Another study found that lower SES is significantly associated with a greater risk of
caries lesions. This relationship was partly mediated by oral health-related behaviours and
health awareness (Schwendickeet 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 line which was 1875 created 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. %
Less than 50 Years 19 5.1 81 | 21.7 | 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
From 60-65 years 9 2.4 83 22.3
Total 61 16.4 | 312 | 83.6
Gender No. % No. %
Male 17 4.6 132 | 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 5.949 | 0.311
Less than primary school 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 3.5 62 16.6
completed
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 61 164 | 312 | 83.6
Monthly Average Income No. % No. %
Under Deep poverty line 49 13.1 269 | 72.1 | 3.015 0.068
(1832 NIS)
Above Deep 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
From 60-65 years 2 0.5 90 24.1
Total 9 2.4 364 | 97.6
Gender No. | % | No. | %
Male 3 0.8 146 | 39.1 | 0.168 | 0.483
Female 6 1.6 218 | 584
Total 9 24 | 364 | 976
Education No. % No. %
No formal schooling 0 0.0 30 80 | 9.350 | 0.096
Less than primary school 0 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 2.4 364 | 97.6
Work No. | % | No. | %
Yes 0 0.0 76 204 | 2360 | 0.125
No 9 24 | 288 | 77.2
Total 9 2.4 364 | 97.6
Monthly Average Income No. % No. %
Under Deep poverty line 8 2.1 310 83.1 | 0.026 | 0.674
(1832 NIS)
Above Deep poverty line 1 0.3 46 12.3
Total 9 2.4 364 | 97.6

Tables (4.3.1.B) and (4.3.1.C) showed no statically significant association between
periodontal status (gingival bleeding and periodontal pockets) with all socio-demographic
characteristics of participants except gingival bleeding was statistically significant with

gender (P 0.023), where female participants showing no bleeding (44) higher than male
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participants showing no bleeding (17), the main reason behind this result could be
increased number of teeth not present for gingival examination or pockets measurement,
moreover the early onset of chronic periodontitis among most of the participants. The

results are in disagreement with most available studies.

Regarding age of participants, despite there is no statistically significant association
between age and both gingival bleeding and periodontal pickets, a quick look to both
mentioned tables showing that only 2.4 %of participants showing no gingival bleeding
and0.5% absence ofperiodontal pockets among 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.

The increased severity of periodontal disease and bone loss with age is probably related to
the length of time, where the periodontal tissues have been exposed to bacterial plaque and
is considered to reflect individual's cumulative oral history (L6e H, 1986). Several studies
show that the prevalence and severity of periodontal disease increase with age(AlJehani,
2014; Genco, 1996; Axelsson & Lindhe, 1981).A study demonstrated that the mean annual
rate of bone loss among the initially 70-year-old subjects was 0.28 mm compared to 0.07
on the 25-year-old individuals (Papapanou and Wennstrom, 1989).

Numerous studies reported higher periodontal destruction among males compared to the
female population (AlJehani, 2014), this inconsistent with this study, where males
participants with no gingival bleeding were 17 while female participants were 48,
moreover males participants showing no periodontal pocket were only 3 but females
participants 6. The reasons for these gender differences 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, 1995;Albandar and Kingman, 1999). However, the relationship
observed between gender and periodontal pockets is 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 participants showing gingival bleeding and periodontal pockets is greater than number
of participants showing no gingival bleeding and absence of periodontal pockets. However,
the observed relationship between educational level and the disease is not apparent and is
not considered as statistically significant. Thus, educational level may be a demographic

factor, which may interfere with the effects of other factors.Periodontal disease has a

77


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Wennstr%C3%B6m%2C+Jan+L

reciprocal relationship with educational level. The higher the educational level, the lower
the periodontal diseases (Beck et al., 1990).When education levels were compared to
periodontal status in a study, the results showed a positive association between higher
education levels and better periodontal status (Gundala and Chave, 2010).This is in
accordance with another study which identified education level also a strong indicator of
periodontal status (Richard and Chava, 2000).

Tables (4.3.1.B) and (4.3.1.C) showed that unemployed participants showing no bleeding
(47) more than employed participants showing no bleeding (14). And unemployed
participants showing absence of periodontal pockets were 9 and no employed participants
showing absence of periodontal pockets. Againthe relationship observed between
employment status and the disease is not apparent and is not considered as strong,
statistically significant, and consistent. Thus, employment status may be a socio-economic

factor, which may interfere with the effects of other factors.

Among participants under deep poverty line, 72.1% of participants showed gingival
bleeding and 13.1% showed no gingival bleeding while 83.1% of them showed periodontal
pockets and 2.1% showed absence of pockets and regarding participants above deep
poverty line 9.4% showed gingival bleeding and 3.2% showing no gingival bleeding while
12.3% of participants above deep poverty line showed periodontal pockets and only 0.3%

showed no periodontal pocket.

This result is not consistent with many studies, when the socioeconomic status was
compared to the periodontal status by RupasreeGundala and Vijiay K Chava, the study
showed a positive association between higher socioeconomic groups and better periodontal
status(Richard andChava, 2000).According to another study,the 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 is a modifiable 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
studies(Gilbert, 2005; Susinet al., 2005; Locker et al., 1993; Beck et al., 1990). The
researcher believes 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

Diabetic duration 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 statistically significant association between DMFT index value and diabetic
duration (P 0.038). The values of theDMFT index were statistically significantly associated
with Diabetic duration (p<0.05). Post hoc analysis was done using Scheffe test and shows
that the difference between the distribution of DMFT and their diabetic duration in favor
for participants had diabetic duration less than 5 years(Annex 9).

table (4.3.2.A) showing increasing DMFT index with increasing diabetic duration, 16.7
teeth for participants diagnosed as diabetes less than 5 years,18.1 teeth from 5-9 years, 20.1
from 10 -14 years and 20.9 teeth for 15 years and above. A clear and statistically
significant association (p 0.002) occurred between the DMFT index value and HbAlc
level, where participants with control DM and their HbAlc equal and less than 7%,
showing lower DMFT index value than participants with uncontrolled DM with HbAlc
more than 7 %, DMFT index for control group was16.3 teeth and for uncontrolled group
was 19.2 teeth. The results revealed that poor glycaemic control and the early onset of DM
may increase the risk of dental caries, which is consistent with most available studies
where,duration of DM might play an important role when the relation between DM and
oral diseases is investigated,The level of caries was significantly higher in the long-
compared to the short duration. This relation is reasonable because, like other
complications of diabetes, the risk of caries tends to increases over time. This relation is in

agreement with the normal pathogenesis of dental caries as “time” is an important factor
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for the development of the disease (Selwitzet al., 2007). A study showed that gingival
index and DMFT index increased significantly with duration of diabetes(Rafatiouet al.,
2016), this conclusion is in agreement with a Sudanese study which showed that those
with long duration of T2DM to have high decayed, missed and filled teeth (DMFT) values
(Mohammed et al., 2013).According to another study, the mean DT and MT were
significantly increased as the 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 statistically significant difference(Malvaniaet al., 2016).Many studies are consistent
with the result of the study which concluded that DMFT index increasing with duration of
DM (Singh et al., 2014; Kanjirath et al., 2011),while other studiesare inconsistent with the
result of the study which reported that there was no relationship between the duration of
diabetes and caries experience(Hawraa, 2012; Arrieta -Blanco et al., 2003; Lin et al.,
1999).

Regarding DM control status, results of the studyare consistent with many studies, one of
these studies conducted by Malvaniaet al., concluded that the 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 patients compared
to metabolically well-controlled patients (Malvaniaet al., 2016).The results are in
agreement with the studies reported by Chavezet al., (Chavez et al., 2000) and not in
agreement with the studies reported by Hawraa (Hawraa, 2012), Arreita-Blannco (Arrieta -
Blanco et al., 2003), and Sandberg et al.( Sandberg et al., 2000).Another study in Japan
revealeda significant association between HbAlc levels and dental caries, the severity of
dental caries increased with increase in the blood glucose level (Yonekuraet al., 2017).
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Table (4.3.2.B) Distribution of prevalence of gingival bleeding regarding diabetic

characteristics

Items No Gingival Gingival X? Sig.
bleeding bleeding
Diabetic duration 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 regarding diabetic

characteristics

Iltems Absence of Presence of X2 Sig.
pocket pocket
Diabetic duration 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%
Uncontrolled more than 5 1.3 205 55.0
7%
Total 9 2.4 364 97.6

Contrary to expectations, there was neither a clear relationship norstatistically
significantassociation between periodontal status (gingival bleeding and periodontal
pockets) and diabetic duration, and control status of DM as showed by tables (4.3.2.B) and
(4.3.2.C). Contrary to supposed to be, the number of participants showing no gingival
bleeding among participant with diabetic duration less than 5 years, from 5 to 9 years, from
10-14 years and 15 years and above were 26, 11, 11, and 13 respectively. While number of
participants showing no gingival bleeding among the controlled group were 18 participants
and the uncontrolled group were 43 participants. Moreover, participants showing no

periodontal pockets among participants with diabetic duration less than 5 years, from 5 to 9
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years, from 10-14 years and 15 years and above were 4, 2, 1, and 2 respectively. While the
number of participants showing no periodontal pockets among the controlled group were 4

participants and the uncontrolled group were 5 participants.

The researcher believes thatthe differences in the numbers of patients between diabetic
duration categories and the differences in the missed teeth(Number of teeth not present for
gingival examination or pockets measurement) behind these results and moreover,
improvement of the HbAlc level will prevent further progress of already chronic
periodontal diseases rather than eliminating the condition. The results are in disagreement
with most available studies. One of these studies had conducted by Cerdaet al. and another
study conducted by Firatliet al., theyconcluded that the duration of diabetes was a
significant factor for the severity of periodontal disease (Cerda et al., 1994; Firatli et al.,
1996), while another study stated that the diabetic status was significantly and strongly
related to both prevalence and severity of periodontal disease (Emrichet al., 1991).The
severity of periodontal disease was more prevalent in diabetics who had the disease for >5
years, according to Faulconbridge et al., Patients are having poor glycemic level had more
severe periodontitis as compared to patients having a fair glycemic level (Faulconbridge et
al.,, 1981),a study had also demonstrated that as age of the diabetic increases, the
prevalence and severity of periodontal disease increases, poorer the control and longer the
duration of diabetes, the greater will be the prevalence and severity of periodontal disease
(Rajhanset al., 2011). Collagen is the predominant component of gingival connective tissue
accounting for approximately 60% of connective tissue volume and 90% of the organic
matrix of alveolar bone. Oliver and Tervonen had stated that the properties of human
collagen are changed during aging and with the metabolic abnormalities of diabetes
mellitus. Thus, altered collagen metabolism in diabetics would be expected to contribute to
the progression of periodontal disease (Oliver and Tervonen, 1994).Periodontitis also
progresses more rapidly in poorly controlled diabetics (Seppéld et al., 1993), and early age
of onset of the disease is seen as a risk factor for more severe diseases (Thorstensson and
Hugoson,1993).
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4.3.3 Relationship between dental and periodontal status, and frequency of tooth
cleaning

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 between DMFT index value and frequency of teeth
cleaning or brushing (p 0.001),the values of theDMFT index were statistically significantly
associated with frequency of teeth-brushing (p<0.05). Post hoc analysis was done using
Scheffe test and shows that the difference between the distribution of DMFT and their

frequency of teeth-brushing in favor for participants 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 teeth, while participants used to brush their teeth daily either once, or
twice or more showed the lowest DMFT index value among all which was respectively
14.4 and 15.7. The relationship is inverse, the increase in the frequency of teeth-
brushingdecreasingthe DMFT index value.

The obtained result is consistent with, and confirmed by many studies, according to
Chestnuttet al. study, caries experience was inversely related to tooth-brushing frequency,
tooth-brushing frequency and rinsing method after brushing were found to be strongly
correlated with caries experience and caries increment (Chestnuttet al., 1998).Clinical and
interview data were obtainedfrom 212 males, showed that the values of caries prevalence
indicator were consistently higher for sporadic tooth-brushers. It was concluded that the
current study provides evidence in favor of a positive association between tooth-brushing
and low caries prevalence (Mattiet al., 1980). Regular tooth-brushing is important for the

maintenance of oral health and the prevention of caries and periodontal disease. Brushing
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effectively twice a day with a fluoridated 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 the incidence or increment of new carious lesions than

those brushing more frequently (Kumar et 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 24 127 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
Once a week 4 1.1 35 9.4
2-6 times a week 5 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 pocket regarding 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 a month 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 24 362 97.6

A statistically significant association between gingival bleeding and frequency of teeth
cleaning or brushing (p 0.000), while there was no significant association between
periodontal pockets and frequency of teeth-brushing, table (4.3.3.B) showed that 42 of 61
participants showed no gingival bleeding used to brush their teeth on daily basis ( either
once or twice or more). The relationship is inverse, thedecrease in the frequency of teeth
brushing,increase teeth showing bleeding, this relationship is unclear in the table (4.3.3.b)
because of big differences in the number of participants of each category. Table (4.3.3.C)

showed increased number of participants without periodontal pockets with increasing the
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frequency of teeth cleaning and brushing where 4 of 6 participants who have no
periodontal pockets used to brush their teeth on daily basis, the relationship is strong but
not a statistically significant because most of the participants showed chronic
periodontitis.Plaque-induced gingivitis is the most common oral disease in dentate persons
and the most common type of periodontal disease. Gingivitis 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 via tooth brushing. The American Dental Association

(ADA) recommends that brushing is performed twice a day (Pinto et al., 2013).
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Chapter 5
Conclusion and Recommendations

5.1. Conclusion

In this cross-sectional study, the researcher aimed to identifyoral health problems and oral
health needs among type 2 diabetic patients attending UNRWA health centers in Gaza
Governorates, and to determine the most common challenges faced them seeking oral
health in UNRWA primary health centers in Gaza Governorates. Also, the study
determined the association between DM and oral health problems. Most of the participants
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 with current conditions in the

Gaza Strip due to the siege, unemployment, and low wages.

Participants were selected from 5 UNRWA health centers (3 large, 2 small HCs) from all 5
geographic areas. 406 DM type 2 patients aged from 35-65 years old participated in this
study.

The researcher noted that the number of DM patients is almost doubled last 10 years, and
the majority of participants are either overweight or obese, one five of participants were
uncontrolled DM, it was clear that there is lack of knowledge about systematic
complications of DM. Because of the absence of a clear technical instruction for NCD
patients oral health assessment only one-third of participants have done oral health
assessment at UNRWA dental stations but most of them have not done any intervention
because either has not 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 a high number of lost teeth. The participant’s frequency of 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 benefits of fluoride confirmed by the study results confirmed that dental
visiting is still not considered a preventive dental behavior; at present, it only depends on
treatment needs. Another reason could be lack of awareness on the part of patients with
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diabetes regarding the oral complications of the disease and a perceived lack of time for
this additional healthcare activity when patients are busy with the management of their

diabetes.

Most of the participants declared that dental problems did not impact on 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 and self-confidence. There
is a Gazan coping mechanism of feeling good about things that definitely have a negative
impact on humans. Gazans tend to complain less about issues that can stigmatize them as

“disabled” or “unable to cope” and this can be translated into an unusual thinking style

The researcher believes that this low percentage of sugary 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 fear of the consequences of sugary foods 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 reduced both mobility
and visual acuity are the main reason behind dental trauma among diabetic patients, andthe
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 replacement 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 participants had
taken place at NCD nursing station, where patients used to come for diabetes and general
health problems management rather than oral problems because of that only two
participants showed diagnosed oral lesion. Prompt treatment including scaling was needed
for most of the participants, unavailability of all oral health services and 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 was 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 greater 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 socio-demographic characteristics of participants except gender
(statistically significant association between gingival bleeding and gender P 0.023), the
main reason behind this result could be increased number of teeth not present for gingival
examination or pockets measurement, moreover the early onset of chronic periodontitis

among most of participants. The results are in disagreement with most available studies.

There is astatistically significant relationship between DMFT and diabetic duration
(0.038), A clear and statistically significant association (p 0.002) occurred between the
DMFT index value and HbAlc level, where participants with control DM showing lower
DMFT index value than participants with uncontrolled DM. Contrary to expectations, there
was neither a clear relationship nor statistically significant association between
periodontal status( gingival bleeding and periodontal pockets), and diabetic duration, and
control status of DM, Participants used to brush their teeth daily either once, or twice or
more showed the lowest DMFT index value, the current study provides evidence in favor
of a positive association between tooth-brushing and low caries prevalence. A statistically
significant association between gingival bleeding and frequency of teeth cleaning or
brushing (p 0.000), while there was no significant association 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 Recommendations to UNRWA health department

e Participants were mostly unaware of the link between oral health and diabetes, it is
critically important to educate health providers and diabetes patients about the oral
implications of diabetes and need for proper preventive care as well as regular
assessment and follow-up oral health. Dental practitioners have an opportunity and
a responsibility to educate diabetic patients about the oral complications of diabetes

and to promote proper oral health behaviors.

e Oral health assessment should be performed once yearly for all NCD patients on

WHO tools basis and preferred to perform in 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 appointment for intervention in case of required.

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

curative procedures.

e Periodic scaling for DM patients, this services can be purchased from the private

sector.

e Electronic medical records (E-health program) could be designed to give oral
health indicators of NCD patients, school pupils and pregnant women such as
DMFT index, CPITN index and oral health behavior patterns.

e Most Oral health services for NCD patients could be exclusively available.

e More effort to ensure that diabetes is wellcontrolled, as uncontrolled diabetes

increases the risk of developing gum disease.

5.2.2 Recommendations for further researchers studies
e To conduct a similar study at the national level.

e To conduct a similar study among school students, pregnant women and

preconception women.

e To conduct an in-depth study on challenges faced NCD patients, school students,
pregnant women and preconception care women seeking oral health services at

UNRWA health centers to identify the main causes of challenges.

e To conduct a study to identify the impact of oral health on quality of life of DM

patients.

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

awareness among different Gazan populations.
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6.2 Annexes

Annex (1) Study activities time table

Activity Duration | Date
Proposal writing 3 months | Feb-April
2017
Proposal defense and approval 1 month | May 2017
Expert committee check for the validity of instruments | 1 month | June 2017
Pilot study 2 weeks | August 2017
Modifications 2 weeks | August 2017
Data Collection 1 month | Sept 2017
Data Entry 1 month | Nov 2017
Data Analysis Imonth | Dec 2017
Research writing 3Months | Jan-March
2018
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Annex (2) UNRWA health centers type 2 DM patientsand Sample size:
Source of data: UNRWA Health Department.

Health Centers according to geographic area
No. No. of Type 2DM | % of total Type 2
Health Centers patients DM.
North Gaza Area
1 BeitHanoun 1108 2.8%
2 Jabalia and 5543 14.5%
3 Fakhoura
Gaza
4 North Gaza 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 El-Balah 2209 5.59%
14 West nusirat 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 | El-Nasser 293 0.7%
22 | El-Shouka 339 1.01%
Total 39448 381
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Annex 4

Oral Health Problems among Type 2 Diabetic Patients Attending UNRWA Health Centers

10

11

12

in Gaza Governorates.

Interviewed Questionnaire

Age: How old are you? Years

Gender: 1-O0Male 2-0OFemale

What level of education have you  No formal schooling.............ccccccevviiiiveienne, ol

completed? Less than primary school...............cccvvunee. 02
Primary school completed..................... O3
Preparatory school completed................ 04
Secondary school completed ................ ....... 05
College/University completed ..................... 06
Postgraduate degree.........ccccevrvrvrvererne. o/

Do you currently work? 1-0O0Yes 2- ONo

Monthly income: NIS

Body Mass Index:

Diabetic age (How many years with Diabetes): Years

HbAlc last reading:

What is your current treatment? 1. O Diet
2. O Oral
3. Olnsulin
4. OExercise
Presence of diabetic systemic complication 1-oNo
2-0OYes

If Yes Enumerate
1- OEarly complication
2- Olate complication

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

Have you done any intervention after any oral health assessment?
1. ONo Why?
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13

14

15

16

17

18

19

2. OYes What Type of intervention have you done?

Was the intervention at UNRWA HC? 1- ONo 2- OYes

How many natural teeth do you have?

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

How would you describe the state of your
teeth and gums?

How often do you clean your teeth?

(If participant never clean his/her teeth go to
question 18)

Do you use any of the following to clean your
teeth? (Read each item)

M w DR

Excellent
Very good
Good
Average
Poor
Very poor
Don’t know

ONo natural teeth
01-9 teeth

010-19 teeth
020 teeth or more

ol

Once amonth ..................

2-3 times a month

Onceaweek ......coeevveveennn,

2—6 times a week
Once aday..... c.ccovrunenn
Twice or more a day ....

2Toothbrush..............

Wooden toothpicks.
Plastic toothpicks.
Thread (dental floss)
Chewstick/miswak.

Yes No

a) Do you use toothpaste to clean your teeth ..........cc.cccoeveeeee. mj! 02
b) Do you use a toothpaste that contains fluoride? ................... mj! 02
Don’t know........ mR)
During the past 12 months, did your teeth 1. 0O Yes
or mouth cause any pain or discomfort? 2 ONo

3. O Don’t know

4. 0O No answer
How long is it since you last saw Less than 6 MONthS...........cccooevveeerieans
a dentist? 612 MONLNS.......oeeeeeeeeeeeeeeeeee e

More than 1 year but less than 2 years
2 years or more but less than 5 years
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Gums

o2
o3
ml!

06

ol

o1
02

o3

o5

O o0oooao

01
a2
a3



S YEAIS OF MOIE ..ccvvveeiiiees creeeriiieesiee e 05

Never received dental care ..............cc....... 06
20
What was the reason of your last Consultation/adVicCe............cccoevvvereeennn. ol
visit to the dentist? Pain or trouble with teeth, gums or mouth 02
Treatment/ follow-up treatment ............... 03
Routine check-up/treatment................. ... 04
Don’t know/don’t remember.................... 05
21 Are you smoke cigarettes? 1-0VYes
2-0No

If yes how many cigarettes per day.........

22 Because of the state of your teeth or mouth, how often have you experienced any of the
following problems during the past12 months?
VeryFairlySome- Don’t
Often Often times No know

4 3 2 1 0

(a) Difficulty in biting foods ......... O O O O O
(b) Difficulty chewing foods .......... O O O O O
(c) Difficulty with speech/trouble

pronouncing words ...........cccceevenee. O O O O O
(d) Dry mouth ..o, O O O O O
(e) Felt embarrassed due to

appearance of teeth ....................... O O O O O
(f) Felt tense because of

problems with teeth or mouth ....... O O O O O
(g) Have avoided smiling

because of teeth .........c..ccevvieennnne O O O O O
(h) Had sleep that is often

interrupted ........cccooveveiiiiiee O O O O O
() Difficulty doing usual activities O O O O O
(k) Felt less tolerant of spouse

or people who are close to you....... O O O O O
(I) Have reduced participation

in social activities ..........c.ccccceeue.. O O O O O
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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 ................ O O O O O O
Sweet pies, buns ....... O O O O O O
Jam or honey .............. O O O O O O
Chewing gum
containing sugar ........ O O O O O O
Sweets/candy ............. O O O O O O
Lemonade, Coca Cola
or other soft drinks ...... O O O O O O
Tea with sugar ........... O O O O O O
Coffee with sugar ...... O O O O O O
Arabian delights......... O O O O O O
(ka“aek, Baklawa,Numora, etc
NUts ... ... | | | | O O

23 In case of any oral health problem, are you seeking oral health care at;
1-0 Private Dental Care
2-0 UNRWA HCs Dental Care?

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

OStuff are not professional .
Ounavailability of all oral health services.
ONO advanced dental treatment at UNRWA
OMulti- visits procedures.
OTransport problems.
OFear from Dental treatment.
ONo one is free to company me to dental clinic.
OTime consuming procedures.
ODouble services (NCD and Dental) is not allowed.
. OFar appointment.
. OUnfriendly staff.
. OCrowded dental station.

13. OOthers
Please specify

©COoNO WD PE

el
N R O
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Annex 5
Oral Health Assessment Form

Dentition status

1817 16 15 1413 12 11 21 22 23 24 25 26 27 28

crown 11O OO OO OO OO OONH
crown 11O OO OO OO OO OONH

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Permanent teeth

Status

0 =Sound

1 = Caries

2 = Filled w/caries
3 =filled, no caries
4 = Missing due to
caries

5 = Missing for any
another reason

6 = Fissure sealant
7 = fixed dental
prosthesis/crown
abutment, veneer,
implant

8 = unerupted

9 = not recorded

Periodontal status ( CPl Modified )

1817 16 15 14

Bleeding D D D
OO
LI

[y

3 12

[
[l
[

22

L]
[
[

Pocket

O OO
O Ode
O OO
O O0s
O ;e
O ;s
O dOes
] DDE
O OO

Bleeding D

10
10
10
rocket 111D OOOOONHN

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Gingival bleeding

Score

0 = Absence of
condition

1 = Presence of
condition

9 = Tooth excluded

X = tooth not present

Pocket

Score

0 = Absence of
condition

1 = pocket 4-5 mm

2 = pocket 6 mm or
more

9 = tooth excluded

X = tooth not present

Enamel fluorosis

Dental trauma

Severity
Status Number of teeth affected | 0=Normal
1=Questionable
0=No sign of injury zive~l|?jl mild
1=Treated injury 3:|V|I y
2=Enamel fracture only 4:240 erate
3=Enamel and dentine fracture 5=Severe
8=Exclude  (crown,

4=Pulp involvement

5=Missing tooth due to trauma
6=other damage

9=Excluded tooth

restoration, brackets)

9=Not recorded
tooth)

(unerupted
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Dental erosion

Severity

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

Number of teeth affected

Denture(s)

Upper

0=No denture
1=Partial denture
2=Complete denture
9=Not recorded

Lower

Oral mucosal lesions

Condition

0=No abnormal condition

1=Malignant Tumor (oral cancer)
2=Leukoplakia

3=Lickenplanus

4=Ulceration (aphthous, herpatic, traumatic)
5=Acute necrotizing ulcerative gingivitis (ANUG)
6=Candidiasis

7=Abscess

8=0ther condition (specify if possible)

9=Not recorded

Location

0=Vermillion border
1=Commissures

2=Lips

3= Sulci

4=Buccal mucosa

5=Floor of mouth
6=Tongue

7=Hard and/or soft palate
8=Alveolar ridges/gingiva
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 evaluation or medical/dental treatment (systemic condition)
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Annex 6 Consent form (English)

Al-Quds University

School Of Public Health

Oral Health Problems among Type 2 Diabetic Patients Attending UNRWA Health Centers In Gaza
Governorates.

Dear participant;

| am Emad lbrahim 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 and your participation has no direct
or indirect negative implications on you.

Participation in this study requires filling an interviewed questionnaire and setting for oral health
assessment which are a part of a study conducted by me as a requirement for the master degree
in public health at Al-Quds University. The study is self-funded; 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 findings and conclusions of this study may help for better understanding of the oral health
problems among type diabetic patients, determining their oral health needs and exploring
challenges facing them on seeking oral health services at UNRWA health centers for 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 assessment, 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 and assessment may take 15 minutes of valuable time. Please answer all
questions as much as possible and don’t hesitate to ask for any clarification regarding this
questionnaire.

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

Emad Al-gedra
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Annex 7Consent form (Arabic)

Cnlacad — (ua81) daala
slad) el pal) Alg
dalad) daual) AS

Al

Jualall #Y1/ sAlalal) )

ceednyg alyialy 0 daas

Laaa 5y)a) (aadt Lelall daaall el —llell clupall LI asil) daalay pfiale (Ll 5080 )yl slee Gaald) Ul
o il ) Cangs Aball of Cus Ol 3aled o Jpmanll Glliie G oandy llaiaS Sindl 138 eals o8l
cllzdlae B Ggal) Dlgy clabe & Laual) agilasd ¢ bl cpdl) AG £oil) Sl pdajal (L) g all) JSLia

)6 plad

ALl ehlal) il e gl Sl gl Gl g adll Aaia puag Cpend G aaludie Aubal) o3 of Cam
G Js sl apiie Jilas 6l Jee allay ¥ Gandl 138 eha) e (galad) Canll Loy i) clillaal g Wilsdie Candl 130 b

.&ng\QAE}

e Bay Al JS AL Al ppes e B! 5 Gl Ll daa i ela) o A8l a)SE oy Gl
bl o LS s e caigll A (mey o O e BlaY) Sl LS die sl Ayl oda 3 GBSl of alel)
ol e adlay oy i bl ] gl s ol alald) ol Cald) e of i lgran i )

s B (A g gl ) Closladl (S5 Logo Laglleis 2380 15 ol 2y laling AL 5 il (f Lale
Lokast

wSalad iy K20 U e

)3l aaalyl slae
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

120



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) 4wl il saila
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