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ABSTRACT

The aims of this investigation were to investigate provision of government
funded dental general anaesthetic (DGA) services providing comprehensive treatment
for children in Riyadh and to determine effectiveness in terms of subsequent treatment
experience and attendance, and oral health status in patients who had received treatment

three years previously.

Information about services was obtained from ministry sources and from hospital
centres. Dental examinations were carried out for children who had DGA and for an
independent control group of their siblings. Data about treatment experience was drawn
from patient records and information regarding social factors and oral health behaviours

was derived from a questionnaire to parents.

There were 6 centres providing DGA in Riyadh of which 4 agreed to take part.
Information was provided for 483 patients treated over a two year period, 93% of whom

were less than 10 and 50% less than S years old at the time of treatment.

Three hundred and forty seven of the children (72%) attended for examination (study
group) together with 319 siblings (control group). On average, 4.2 primary teeth were
extracted and 7.7 restored per child under DGA, Stainless steel (preformed metal)
crowns were placed for 73% of patients. Those having DGA had attended fewer

appointments than their siblings in the subsequent three years.

At examination, children in the study group had poorer oral health; mean dmft was 9.2
per child compared to 5.5 in the control group. More (90%) had active caries in primary
teeth than did controls (77%) but numbers of decayed teeth were little different. In
permanent teeth, more children in the study group had untreated disease and the amount

of decay was greater. Plaque and gingivitis were also worse.

Provision of treatment under DGA had been an effective means of providing large

amount of treatment for young children.
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CHAPTER ONE

INTRODUCTION AND AIMS



1.1 Introduction

Dental caries remains an unresolved problem affecting children throughout the
world. Many industrialised countries have experienced a marked decrease in caries
prevalence in children over the past decades (Glass, 1982; Holm, 1990; Marthaler,
1990; Burt, 1994; Downer, 1994; Von der Fehr, 1994). In contrast, in many developing
countries, disease prevalence has increased (WHO, 1984; McNulty and Fos, 1989;
Stephen, 1997). Although relatively few studies have been carried out in Saudi Arabia,
these have shown a high prevalence of caries in both pre-school and school aged
children (Salem and Holm, 1985; Al-Khateeb et al., 1990 and 1991; Al-Shammary et
al., 1990; Magbool, 1992; Wyne et al., 1996; Al-Mohammadi et al., 1997; Al-Banyan

et al., 2000).

Effective prevention of caries represents the first priority but appropriate treatment
services for children are also required if needs are to be met. The majority of child
patients with caries have relatively simple needs but a minority may require more
specialized care. This group include a small proportion of child patients who present
with dental disorders that are technically difficult to carry out using conventional
methods of management and others who possess only limited ability to co-operate with
operative procedures. In Western countries, the reduction of caries prevalence has
allowed a greater emphasis to be placed on treatment for these more challenging

patients in paediatric dentistry (Persliden and Magnusson, 1980).

Routine use of local anaesthesia and use of sedation techniques, particularly inhalation

sedation, has become more wide spread (Murray, 1993). Even when these are available
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however, occasionally it is not possible to achieve sufficient co-operation for necessary
treatment to be carried out. This may be a consequence of the child’s immaturity or a
result of mental or physical disability. In other cases, needs may be too extensive or
traumatic for the child to cope successfully. In these situations, general anaesthesia may

be the method of first choice.

Dental general anaesthesia (DGA) is traditionally of particular value in treatment of
children. It’s major use in industrialised countries has been for multiple extractions,
including those required as a result of rampant caries, but it has more recently been used
in specialist facilities for more extensive procedures including restorative care and oral
surgery. DGA for simple extractions has been widely available in countries such as the
UK, although it’s use in primary care has declined in recent decades, at a time when
disease levels have fallen and safety requirements have become more stringent (DOH,
2001). In contrast, DGA for comprehensive treatment has continued to develop (Mason
et al., 1995 é). Specialist DGA services may be more limited in developing countries.
In Saudi Arabia, DGA is available only in hospitals (for in-patients) and dental teaching
hospitals and in an unknown number of private dental practices and hospitals where

treatment costs to the family are very high.

DGA permits treatment at a single visit, allows immediate relief of pain, and requires
little or no co-operation from the child (Murray, 1993). These may be beneficial in the
short ferm but broader considerations of effectiveness require a longer term view.
Factors including subsequent need for care and oral health behaviours are pertinent in

determining the value of the method. DGA for example, may do little to promote oral
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health or prevent disease in the longer term. Evaluation of other outcomes of the
method as well as assessment of the treatment provided is essential if the service is to be
used effectively. This is particularly important in countries such as Saudi Arabia, where
disease levels are high resources are available and the potential for investment or

disinvestments in services is proportionately greater.

1.2 Aims of the Study

The aims of this study are first, to investigate the provision of comprehensive
dental treatment under general anaesthesia (DGA) for children at government funded
centres in Riyadh City in Saudi Arabia, and secondly, to assess two factors related to
effectiveness of the method, first the treatment experience and secondly the oral health
status of a group of child patients who had received treatment using this method three
years previously. In addition, to compare these outcomes with similar values for an
independent control group of their siblings. A further subsidiary aim was to consider

attitudes to treatment and oral health behaviours amongst study and control groups.

1.3 Objectives

This study is be made up of two phases;
1.3.1 Phasel:

1. To gain the ethical approval and support for the research from a) The Ministry of

Higher Education, b) Ministry of Health.
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2.

1.3.2

To determine the number of government funded hospitals/centres providing
DGA for child patients in Riyadh and seek ethical approval and support from

each.

From centres agreeing to take part, to identify the number and age of patients

who had received DGA during the year of 1995/1996 and the type of care they

had received.

Phase II:

. To contact families of patient included in Phase I and invite attendance of the

child who had received treatment under DGA three years previously and one of

their siblings.

Through examination of patients records to determine the number and items of
treatment provided under DGA and the attendance and treatment provided in the
subsequent three-year period for children attending for examination. Similarly,
from the patient records, to determine treatment experience in terms of

attendance and items of treatment for those siblings who attend for examination.

To examine patients and their siblings to assess oral health status in terms of

DMFT/dmft, DMFS/dmfs (and their components), plaque and gingival indices.

Through a questionnaire to parents of children included to determine; a) Social

class and educational level of child’s parents, b) Current dietary habits and age

22



at weaning, c) Oral hygiene practices in terms of frequency of brushing,
supervision and help during brushing, and type of tooth paste used, and d) The
parent’s recall of treatment and their children’s current attitudes to dental

treatment.

1.4 Null Hypothesis:

The two major null hypothesis to be tested are:
1. That there is no difference in treatment experience between children who had

been received DGA three years previously and their siblings.

2. That there is no difference in oral health status between children who had

received DGA three years previously and their siblings.
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CHAPTER TWO

REVIEW OF LITERATURE



2.1 Saudi Arabia and the Provision of Care in the Kingdom

This investigation was concerned with the provision of dental treatment under
Dental General Anaesthesia (DGA) for children in Riyadh, Saudi Arabia. The Review
of Literature falls into three major parts; the first relates to Saudi Arabia and the
provision of health care and oral health care in the kingdom, the second to oral health

status in children in the Gulf Area and in Saudi Arabia, and the third to the use of DGA.

2.1.1 The Kingdom of Saudi Arabia

King Abdulaziz Al-Saud established the modern state of Saudi Arabia in 1932
with the unification of the tribes of the Arabian Peninsula. This desert kingdom had
seen little development until the discovery of oil in the areas near the Persian Gulf in the
1930s. This initiated a development that was boosted enormously by the rapid rise in
oil prices in 1970s. The rapid influx of overseas currency, so called ‘petrodollars’,
provided impetus to development of the country’s infrastructure and to the standard of

living of the population.

The Kingdom of Saudi Arabia is located in the Middle East between the Old World
continents of Asia, Africa and Europe. Jordan, Iraq and Kuwait lie to the north of Saudi
Arabia, the Sultanates of Oman and Yemen to the south, the Arabian Gulf, Bahrain,
Qatar and the United Arab Emirates to the east and the Red Sea to the west. The
Kingdom occupies four-fifths of the Arabian Peninsula, and has an area of 2,250,000 sq.
km (868,730 sq miles). The topography of the country varies from fertile plains in the

southwest to deserts, rocky hills, high mountains, and deep valleys in other areas.
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There are no rivers or lakes in the Kingdom, so that wells are the only source of
drinking water, except on the coast where desalination stations are the main source of

drinking water (e.g., in Jeddah and Dammam and other cities).

Climate varies according to altitude, distance from the coast and the effect of seasonal
high pressure. In general, it is hot and dry in the summer with temperatures of about
356C, and cold and dry in winter with an average temperature of about 56C, except for
the narrow areas along the coasts where the climate in winter is mild. Temperature rises

noticeably inland during the summer months.

There are 13 provinces in the Kingdom. The capital city of Saudi Arabia is Riyadh,
which is also the capital of Riyadh province and which is centrally located on the Najed

Hill.

2.1.2 The Population of Saudi Arabia

The first census, held in September 1974, showed the total population of the
Kingdom to be circa 7 million of which about 47% were urban, 28% settled rural and
25% nomadic Bedouins. More recent estimates were about 15.2 million in the early
1990s and 18,729,576 in 1995, with an estimated annual growth rate of 3.7%. Most
recently the Department of General Statistics at the Ministry of Planning has published
results of a demographic research study carried out in the first quarter of 1999, when the
population of the Kingdom was 19.9 million. The CIA estimation for the year 2000 was

22,023,506 million including 5,360,526 (24%) non-Saudi residents.
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The growth in the population is a result of both an increase in the number of expatriates
and to the national population living longer as a result of their improved standard of
living and health. Currently, about 43% of the population are under 14 years of age and
about 80% live in urban areas of the Kingdom. The birth rate for the year 2000 was
reported to be approximately 37.5 births/1000, and the death rate about 6.02-
deaths/1000 of the populations for the one-year period. Infant mortality remains very
high, at 52.9 deaths per1000 live births in 2000 (The Saudi Arabia Information

Resource, 1999; CIA, Saudi Arabia, 2000).

2.1.3 Life Style in Saudi Arabia

Life style in Saudi Arabia as elsewhere is determined by a combination of
physical factors and ethics, values, habits and customs but religious determinants
remain strong. The Saudi Arabian system is Islamic. The country represents the
heartland of Islam because of the presence of the two Holy cities of Mecca and Madinah
Almonawarah. Islam is both a religion and a way of life; it includes a prescribed order
for individuals, societies, and governments and directly codifies every aspect of life
including law, family relationships, and matters of business (The Saudi Arabia

Information Resource, 1999; CIA, Saudi Arabia, 2000).

Islam lays down social roles for family relations and childcare. For example, under
Islamic law, marriage is the only permissible way to have children and the Qura’an
includes rules to guide mothers in child rearing practices. Breast-feeding has always
been traditional practice in the Arab community. According to Islamic laws, mothers

are encouraged to breast-feed infants for a period of two years (Holy Qura’n, Surah of
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Al-Bagarah, U 232; Al-Dashti et al., 1995; The Saudi Arabia Information Resource,

1999).

However, the traditional Bedouin mother is now shifting from breastfeeding her baby to
use of an infant feeding bottle. Several factors may have contributed to the decline in
breast-feeding. These include the rapid urbanisation, changing life styles, social values,
and change in women’s working patterns. Marketing of baby milks may also have

encouraged the change (Sebai, 1983; Ebrahim, 1986).

The age of weaning children is also now earlier than in the past. During the postnatal
period, unhygienic conditions and lack of appropriate education have aggravated poor
bottle feeding practice and weaning habits with a resultant decline in nutritional status

in some groups (El-Hazmi and Sebai, 1981; Sebai, 1985).

2.1.3.1 Social Class in Saudi Arabia

Any population or society may be classified into a series of classes or layers.
Systems are most often hierarchical, with some classes being considered as superior and
others as inferior. Social classification systems allow for generalisation of lifestyle,
behaviour, and attitudes, based on the pattern for the group as a whole. Not everyone
from the same social class may share the same lifestyle, but the differences between
those from differing classes are sufficient to identify a pattern or trend for each (Beal,
1996). Social class is clearly related to health (Black et al., 1980: Acheson Report,

1998).
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Although the concept of class is clear and relationships are seen, there are difficulties in
measuring social class. Methods of social classification have most often related to
occupation, which is determined to a great extent by education and which strongly
influences income and material wealth. Thus, those reaching higher levels of education
have higher income, and greater wealth and occupy a higher level of social class. Using
this method, a variety of classification systems have been introduced to divide the
population into classes. These range from the early classification of Marx and Weber to
more generally used systems such as the Registrar General’s Classification of
Occupations. Although the latter is widely used it has important disadvantages, such as
failing to take account of the occupational status of spouses in the case of married
couples. Even in countries for which it was designed, the relationship between
occupational status, income and educational status may change with time and come to
be inconsistent in a proportion of the population. For example, professional sportsmen,
who may hold occupations below the centre of the scale, may have an income greatly
exceeding many of those at the top. As well there being differences in relationships
between education, income and occupation in developing countries, there may be more
fundamental differences in the relationship between social class, based on occupation,
and lifestyle and behaviour. As an example, in westernised countries attitudes and
behaviour amongst mothers in higher social classes favour breast feeding of infants
whereas in developing countries attitudes in the most educated and wealthiest mothers

favour bottle feeding (Roges et al., 1997).

Part from those based on occupation, other systems of classification used in developed

countries use methods of deprivation most often based on area of residence. These
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include Jarman, ACORN and Townsend indices. Designed for specific areas or

countries these are also likely to be unsuitable for direct application elsewhere.

In Saudi Arabia, the effects of very rapid modernisation have included increases in
education as well as improvements in housing and health care. There have also been
major changes in socio-economic status, with much more occupational opportunity for
much of the population and exemplified by a greatly increased income per capita, such
that the Saudi population now possesses one of the highest mean personal incomes in
the world. Such changes are likely to have profound effects on both the interrelationship
between education and income and the relationships between occupation, lifestyle, and

behaviour.

In general terms, the population of Saudi Arabia includes urban, rural and Bedouin
groups, with lifestyles that differ in relation to traditions, cultures, and social patterns.
Although the country has become increasingly urbanised, there are still some rural
migrants (people who have more recently moved to urban areas) who have much, lower

living standards.

In terms of general health in the UK, women from poorer social backgrounds are more

likely to suffer a prenatal or a post neonatal death (Donaldson and Donaldson, 2000).

Systems of social classification used in previous Saudi studies of oral health have

included area of residence (rural or urban) and housing density as well as parental

income and level of education (Al-Shammary et al., 1991; Al-Mohammadi, 1995). This
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system incorporates elements of both occupation based and deprivation based systems
of social classification but is complex and requires very detailed information.
Differences in classification also made it difficult to draw comparisons with other
countries (Al-Mohammadi, 1995). An alternative, based on occupation and analogous
to the Registrar General’s Classification of Occupations, has been used in at least two
studies (Al-Ghanim, 1996; Al-Malik, 2000). Results suggest that when appropriate
classification systems are used, findings are similar to those seen in developed countries
and that, for example, lower levels of disease and more favourable oral health

behaviours are found in children of more educated and wealthy families.

In Saudi Arabia also, child health and survival has been related to parents’ level of
education and income and to such factors as breast feeding, nutrition, birth spacing, and

housing quality (Sebai, 1983; Al-Obaid, 1995).

Whilst these results suggest poor health in those from lower classes and amongst those
from more deprived families, there would appear to be no published information from
Saudi Arabia regarding health or oral health in relation to deprivation measured more

directly using systems analogous to those from the UK.
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2.1.4 Health Care in Saudi Arabia

From being very limited, the health sector has expanded greatly during the
period between 1973 and the present. Until relatively recently the incidence of
infectious diseases was high and people died from acute and infectious diseases
associated with environmental and systemic problems in a way characteristic of an
underdeveloped country. Today, in contrast, the main causes of death are chronic
diseases, for example cancer, heart disease, stroke, and diabetes (Sebai, 1983; Al-Obaid,

1995).

In the past, traditional medicine was the main health provider, involving herbal
medicines and religious methods of treating people with illness, but dramatic changes
have occurred in health services in Saudi, particularly over the last two decades. The
Ministry of Health (MOH) has taken prime responsibility for health care programmes in
the Kingdom since it was established in 1951. Organisation is through a series of
Health Authorities, which are responsible for all health administration in the regional
hospitals, clinics, and primary health centres. A total of 18 health authorities manage all
facilities of the Ministry of Health throughout the Kingdom (Sebai, 1983; Health

Through the Century, 1999).

During the Development Plan of 1980-1985, the Ministry of Health spent more than
eight billion dollars on the construction of modern facilities and the execution of
development projects in all areas of health. During this and the subsequent Five-Year
Development Plan (1985-1990), attention was focused on expansion of health services

to cover all areas of the Kingdom and to applying the principles of primary health care
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through health centres to ensure provision of comprehensive health services to all. The
Ministry of Health (MOH) now provides approximately 70 per cent of health services
(for both Saudi and non-Saudi people). A further 18 per cent are provided by other
government agencies such as the Ministry of Defence and Aviation, National Guard,
Ministry of Interior, and Ministry of Education, each sector providing health services
for their own personnel. The remaining twelve per cent of health care is provided by
the private sector, which includes private hospitals and private clinics (Guile and Al-

Shammary, 1987, Annual Health Report, 1998/99).

The principles of primary health care govern health care philosophy. It is the policy of
the Saudi Arabian government to provide good health care to its citizens at no charge or,
for those with the ability to pay, only a nominal charge. By 1987 the Ministry of Health
had established more than 750 health centres and dispensaries across the country, this
number increasing to 1751 health centres and 182 hospitals in 1999 (Annual Health

Report, 1998/99; Health Through the Century, 1999).

The total budget allocated for health care in Saudi Arabia is approximately 6.2% of the
total budget for the country and in 1996 the dental health sector was reported to form
about 5% of the nation’s health budget (Annual Health Report, 1996). Specialised
hospitals have been established to accept referrals from primary health care centres.
Research is also considered important and programn;es have been established to study
the levels of endemic diseases and progress towards their resolution. University

hospitals have been strongly supported by the government during the last two
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Development Plans to train and educate personnel and staff who form the infrastructure

of the health care system.

Although developments have improved access, community based services are still more
readily available in towns where there is generally better access to medical and dental

care.

2.1.5 Oral Health Care Services in Saudi Arabia

Few organised dental services were provided in Saudi Arabia before 1959, when
registration for dentists became compulsory (Guile and Al-Shammary, 1987). More
than twenty years later, Zaki and Tamimi (1984) reported an acute shortage of dental
personnel in the Kingdom. They pointed out that in 1974 there had been 224 dentists
practising in Saudi Arabia and by 1980 there were 280 dentists (dentist-to-population
ratio of 1: 28,000). The situation improved in the next 6 years. In 1986, the population
of Saudi Arabia was eight million, with more than 850 dentists but the dentist-to-
population ratio was still low relative to many other countries, at 1: 9,411. However,
rapid population expansion exacerbated the shortage and by 1998, the dentist-to-
population ratio was reported to be 1: 15,609 although the number of dentists working
around the Kingdom had increased and was now greater than 4500. In the UK there are
currently 28104 dentists on the register to serve a population of approximately
59,511,464 (Guile and Al-Shammary, 1987; Annual Health Report, 1998/99; Chaudhry

and Scully, 1998; CIA, UK, 2000).
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There are now two dental schools in Saudi Arabia. King Saud University College of
Dentistry in Riyadh -Central Province- was established by a royal decree in 1975. The
women’s branch of the college began two years later in 1977. Government policy is
based on a strict interpretation of Islamic values and keeps the sexes separate
throughout the educational system. For this reason the physical facilities are in two
different locations in Riyadh. In 1986, there was enrolment capacity for 90 men and 60
women students per year, and by 1996 there were 251 men and 194 women in training.
The second dental college, King Abdulaziz University College of Dentistry, was
established in 1986/1987 in Jeddah, Western Province. By 1996 this second school had
capacity to train 112 men and 95 women per year. It has been policy to increase the
number of dentists to cover the dental health needs in the Kingdom and there has been
little or no development of auxiliary manpower (Guile and Al-Shammary, 1987; Annual

Health Report, 1998/99).

Half of all dental practitioners in Saudi Arabia work for government dental programs in
the public sector. In principle, the government’s philosophy is that high quality dental
care should be available for the entire population, rural and urban, regardless of social
standing or of educational level. The urbanization of Saudi Arabia has resulted in the
transformation of a desert nomadic culture into a sedentary one residing mainly in the
three major cities of Riyadh, Jeddah, and Dammam. There is also a strong localisation
of dental services in Riyadh and Jeddah where the dental schools are located. As a
consequence there continues to be a shortage of dental services in the other parts of the
Kingdom and comprehensive services are often not available (Guile and Al-Shammary,

1987; Annual Health Reports, 1998/99).
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2.1.5.1 Dental Resources

The Ministry of Health has equipped more than 1500 dental clinics around the
Kingdom and the aim of the most recent plan was to have 2000 dental clinics in
operation by the year 2000 (Personal communication with Development Centre in

MOH).

Iq the Kingdom there are now 1751 MOH health centres, 735 of which have a dental
clinic, 19 dental health centres, and 180 hospitals. In addition the Ministry of Defence
and Aviation, the National Guard, and the Security Forces have a total of 39 hospitals
and clinics in various parts of the kingdom. Their staff include dentists whose primary
task is to provide dental services to armed services personnel and their dependants. The
facilities have also been made available to civilian sectors of the population in areas

where there is a shortage of dental personnel (Annual Health Report, 1998/99).

Private sector services, which often provide a wide range of dental services, are growing
rapidly. These include private clinics and polyclinics located mainly in the metropolitan
regions and their surroundings. According to the last Annual Health Report for
1998/99, there were 622 private health care centres, 87 hospitals, and 785 special clinics

(Annual Health Report, 1998/99).

In recent years dental expenditure has begun to change from spending on mainly
curative treatment to preventive care. The first priority for preventive dentistry is
children. Water fluoridation is planned for cities with piped water supplies (Guile and

Al-Shammary, 1987; Health Through the Century, 1999).

36



2.1.5.2 Resources in the City of Riyadh

Riyadh is the administrative and economic centre of the Kingdom. It is the
biggest city in Saudi and has the highest population (about 4.0 million). The MOH has
30 hospitals distributed in different areas in Riyadh and which provide dental care.
There are also 287 health care centres; 121 of which have dental clinics, and a single
dental centre providing specialist care in all dental specialities. In 1998/99 there were
more than 240 dentists working in Riyadh with the MOH, 119 worked in the health
centres which included dental services, 97 in the hospitals, and the remainder working

in the dental centres (Annual Health Report, 1998/99).

The armed services government agency, which provides health care for all armed
service personnel and their dependants, has it’s own hospital with many different
polyclinics located around Riyadh. As at other government funded centres treatment

provided is free of direct charge to the patients (Annual Health Report, 1998/99).

In the private sector, Riyadh is considered to have the largest number of private clinics
in all specialities of anywhere in the Kingdom. There are 10 private hospitals, 195
health centres, and 283 private clinics. Fifty-three of the private clinics include dental
centres. In 1998/99, there were estimated to be 383 dentists (30 of whom were Saudi)
working full time and a small number working part time in the private sector (Annual

Health Report, 1998/99).
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2.1.6 Oral Health Care in Saudi Arabia

Oral health care provided for children in Saudi Arabia has included both

preventive and operative measures.

2.1.6.1 Preventive Measures

Prevention now has a high priority in health care planning in Saudi Arabia. This
is true for both rural and urban areas of the country and irrespective of social and
educational levels of the community. In relation to dental care also, preventive dentistry
is the aim of the system, combined with curative care for existing dental disease
(Younes and El-Angbawi, 1982; Mosadomi, 1994).  Throughout the world
recommended preventive care includes both community based approaches such as water
fluoridation, educational approaches directed at changes in individual behaviour such as
encouraging regular dental visits and tooth brushing and professionally applied

prevention in the form of fissure sealants.

The Ministry of Health (MOH) in Saudi Arabia plans to introduce the adjustment of
water fluoride levels to optimal levels in cities, to benefit particularly school-aged
children. Most cities have centralised water supplies making this a feasible option but
this is not the case in all parts of the kingdom. Some parts of the country currently have
water supplies with greater than optimal levels. For example, a high level of fluoride is
seen in water supplies in Qassim region with an average value of 2.7ppm. Other
supplies contain naturally optimal, or near optimal, levels. Riyadh, for example, has
water supplies containing 0.8 ppm. On the coast, most supplies are of desalinated

water, which contains 0.7-1.2 ppm fluoride (Al-Mohammadi, 1995).
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The benefits of fluoride dentifrice in caries prevention are well known (Murray, 1996)
and use of fluoride toothpaste has increased amongst the higher social classes in the
population who can afford to buy this. The majority of toothpastes sold now contain
1000-1500 mg F/kg. Several different types are currently available in the Saudi market
and some companies now manufacture toothpaste within the Kingdom. To encourage
their more widespread use, prices are subsidised by the government (Al-Mohammadi,

1995).

Government strategy works towards increasing the level of dental health education
among the population but education for oral health may come from a variety of differing
sources. Schemes are provided by the MOH, Ministry of Defence and Aviation, and
through the University Dental Schools. In order to stimulate interest in dentistry, the
MOH with the help of the Ministry of Information produces programrﬁes of basic oral
health care. These are disseminated through mass media such as television, radio, and
newspapers, in order to try to reach most of the population in the country. The aim of
these programmes is both to educate and to motivate the population. Children are often

specific targets.

Other agencies, such as the Ministry of Defence and Aviation also provide educational
programmes for school age children in their own ministry schools. Responsibility for
teaching the programme is shared with the schoolteachers. Supervised daily tooth
brushing at school has been introduced in the ministry schools during the programme

period, as has weekly fluoride mouth rinsing (Personal communication, RKH).
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The Dental Schools at King Saud University and King Abdulaziz University have also
played a major role in educational schemes in Riyadh and Jeddah area over the years.
Students in their final semester prepare an educational programme as a part of their
study curriculum. Sponsorship may be sought from large Saudi Companies (Personal
communication, King Saud University and King Abdulaziz University). The private
sector may contribute further to oral health promotion in Saudi Arabia by offering free

dental examinations and free consultation (Personal communication, MOH).

The aims of education are to promote good oral health behaviour, including regular
dental visits and use of fluoride toothpaste. Dental visits for check-ups are seen as an
important way to promote good oral health and are one of the major aims of current
educational efforts. However, these are still not common practice. In developed
countries such as the UK, attendance at least once a year is recommended for everyone,
with more frequent attendance being recommended for children and for some
individuals (The Scientific Basis of DHE, 1996). In 1993, 90% of 5-year-old children
had visited the dentist at least once in their lives and over half were reported to be

regular attenders (O’Brien, 1994).

In contrast, in Saudi Arabia, only 9% of 4-6 year olds were reported to visit a dentist
regularly with 91% visiting only when they had a problem (Wyne and Khan, 1995). In
a second study in Saudi Arabia relatively few children (14%) had made their first dental
visit to the dentist for a routine check up, and few (13%) had made their first visit at the
age of 12 months or younger. The majority, 65% had made their first dental visit after

the age of 36 months (Wyne et al., 1995). That many children in Saudi Arabia attended
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the dentist only in response to problems would seem to have been confirmed in findings
reported by Al-Ghanim (1996). In a study of 446 Saudi pre-school children in Riyadh
region, it was found that a high percentage (70%) of 215 children with a high dmft > 8.0
had visited a dentist as compared with only (30%) of 215 children who were caries free.
The main reason for visiting a dentist in the caries free group had been for a check up
whereas in the high dmft group the visit was mainly in response to pain or other dental

problems (Al-Ghanim, 1996).

A second aim of education may be to encourage regular tooth brushing with fluoride
toothpaste. This represents a major means of preventing caries but as with dental
attendance, levels of brushing have not yet reached those seen in more developed
countries. Amongst 5 year olds in the UK 98% are reported to brush their teeth at least
once a day and 78% to brush twice a day or more (O’Brien 1994). In Saudi Arabia in
the region of 60% of 4-6 year olds were reported to brush once or twice a day whilst the
remainder were reported not to brush their teeth at all or to do so only occasionally
(Wyne and Khan, 1995; Wyne ef al., 1995). In the study reported by Al-Ghanim, 62%
of the caries free group of children brushed their teeth compared to 49% with a dmft >
8.0. In comparison with those with high dmft a higher proportion of children without
caries had started brushing at an earlier age and had assistance in brushing (Al-Ghanim,

1996).

Unfavourable eating habits are often established very early in life. For that reason, it

has been suggested that dental health and nutrition programmes should be targeted to
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pregnant and nursing mothers so that good practice may be introduced from the start

(Wahid and Fathi, 1987; Ashley and Allen, 1996).

As elsewhere in the world, it may be very difficult to change or control dietary habits in
Saudi Arabia, because many of these habits relate directly to social and cultural factors.
Programmes may not have a strong effect on dietary practices and if they do so, this
success is likely to be only temporary (Kay and Locker, 1998). However, it has been
suggested that the evaluation of oral health education is complex and that simple
schemes of education alone are unlikely to be effective. Changing diet also requires
political and policy changes to provide supportive environments and make healthy

choices easier (Watt and Fuller, 1999).

Fissure sealants have been introduced in Saudi Arabia as an individual preventive
measure. The technique is advocated for use in permanent teeth in children attending
government funded clinics. Fissure sealants are of proven efficacy and it is therefore

pertinent to emphasise them in public health as well as individual approaches to

prevention. However there is currently no information as to how widely they are taken

up either in government or private sector care in Saudi Arabia (Guile and Al-Shammary,

1987).
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2.1.6.2 Operative Treatment

Operative intervention is often the only option once caries is well established.
In the past, when services were scarce, this may have been limited to extraction of
painful teeth. Before 1959 unqualified practitioners often carried out extractions but a

Royal Decree issued that year required all dental practitioners to be fully qualified.

Restorative procedures now available for child patients in Saudi Arabia include all
techniques necessary to restore the dentition to form and function, ranging from simple
restorations to pulp and root canal treatment and placement of preformed metal crowns
(SSC). The curriculum of training in Saudi Arabian Dental Schools is based on that
used in North American schools. Emphasis is placed on full mouth rehabilitation

whenever this is possible (Seraj et al., 1983; Guile and Al-Shammary, 1987).

Whatever the treatment plans, optimal management is needed to ensure its successful
completion. The aim of management is to ensure that treatment is painless and does not
produce fear or anxiety. For most procedures for the majority of child patients this is
achieved through good child behavioural management technique, routine use of local
anaesthesia and a high standard of technical skill. However, for some child patients and
procedures, these cannot be used successfully. In some cases, sedation may be of value.
There are now a variety of techniques for dental sedation including intravenous, rectal
and inhalation methods, although not all of these are suitable for all patients. There
remain some child parents for whom sedation and/or local anaesthesia are not suitable.
For these, general anaesthesia either as an outpatient or with hospital admission may be

the method of first choice (Holt et al., 1991; Harrison and Roberts, 1998).
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Methods of sedation for children are now beginning to be introduced in Saudi Arabia
(Al-Rakaf et al, 2001). General Anaesthesia is also used. A limited number of
government funded hospitals in the country provide general anaesthetic services for
dentistry. These hospitals follow international recommendations for dental treatment

under general anaesthesia (Annual Health Report, 1998/99).

2.1.7 Summary

The Kingdom of Saudi Arabia was established in 1932. It is located in the
middle of the Arabian Gulf. Saudi Arabia is a large country which consists of 19
regions, which vary in population, topography, and weather. The population now
numbers more than 22 million people. Health care has changed, with government
support, away from primitive health providers to well-equipped medical centres and
hospitals. Oral health care for children includes community based preventive schemes
and treatment of caries. Available facilities include services offering treatment under

general anaesthesia.

Among the Saudi population, chronic diseases are now the major main problem. In
respect of oral health dental caries represents the most important dental problem

especially amongst children. Prevention and treatment of this disease is a major

priority.
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2.2 Oral Health Status in Children in the Arabian Gulf Area and in
Saudi Arabia

Oral health status in children has been concermned principally with caries.
Currently considered one of the most prevalent diseases in the world, dental caries was
of a little significance before the 17" century. Caries has existed in man for thousands
of years, as is evident in human skulls from archaeological material. However, only one
or a few teeth were affected in very few individuals in these early remains. Beginning
in the 1600s in Europe, dental caries progressively affected more individuals, more
teeth, and more tooth surfaces (Heloe and Haugejorden, 1981; Walker et al., 1981).
This increase in caries probably came about at least partly because of change to a
modern diet and dietary habits dominated by refined carbohydrates and more recently,

industrial sugar containing products (Marthaler, 1971).

Changes in caries prevalence, severity, distribution and pattern in many developed
countries have been recorded during the past 2-3 decades (Heloe and Haugejorden,
1981; Glass, 1982; Mandel, 1985). Throughout this period, dramatic reductions in
caries levels have occurred in developed countries, despite the fact that sugar
consumption has remained relatively static. It is widely accepted that the reduction of
dental caries in these countries was due at least partly to more widespread introduction
of fluoride. Some authors have also attributed the decline to development of dental

health educational programs (Burt, 1985; Holm, 1990).

In developing countries the situation is more equivocal. Data have indicated that in

some parts of developing countries where there is a high sugar intake, children have
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high caries prevalence in their primary dentition, in contrast to the situation in the
permanent dentition where caries may be less severe. Prevalence may remain low in
other parts of the same countries because of the poor economic status and more
restricted sugar intake (Amaratunge et al., 1986; Ibrahim et al., 1986; Holm et al., 1989;

Holm, 1990).

It is anticipated that as the economic status of developing countries improves, traditional
habits such as feeding practices for infants and young children will continue to be lost
or modified. One consequence is likely to be a greater consumption of sugar containing
foods, a change that may contribute to increasing caries prevalence in the future (Heloe

and Haugejorden, 1981; McNulty and Fos, 1989; Holm, 1990).

In the past, because a high proportion of susceptible tooth surfaces had been attacked by
early adult life, caries was considered to be essentially a disease of children (Blinkhorn
and Davies, 1996). Despite the improvements seen, with the exception of root surface
caries, this remains true. This has important implications for both the prevention and

treatment of caries.

Dental caries has been widely studied in many parts of the world. Investigations have
included studies in the Arabian Gulf area and more specifically in Saudi Arabia.
Studies of the disease have included those focused on pre-school children and those of

primary and secondary school age.
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2.2.1 Dental Caries in the Arabian Gulf Area

The area of the Arabian Gulf includes Saudi Arabia, Kuwait, Qatar, Bahrain,
Sultanate of Oman, and the United Arab Emirates. As have some other parts of the
Middle East, these have been considered as developing countries. Rapid modernisation
in the area, associated with a shift in the population from rural to urban living and
changes in traditions and life styles (Saparamadu, 1984; Mandal, 1985; Emest, 1992)
has been accompanied by an increased prevalence of caries in children. It has been
concluded that the future prevalence of dental caries in these and other developing
countries is unpredictable, partly because of the limited data available and lack of dental

information (Blinkhorn and Davies, 1996).

2.2.1.1 Prevalence in Pre-school Children (<5 years)

At least 6 studies have investigated caries in pre-school children in the area of
the Arabian Gulf. All have been relatively recent. In one large study, Babeely e? al.
(1989) reported 12% of group of 5473 Kuwaiti pre-school children to show some form
of nursing caries. More recently, in the same age group (18-48 months) in a group of
227 children from different social classes, Al-Dashti (1995) concluded that caries
prevalence in early childhood is relatively high in Kuwait. Prevalence was recorded as
21% at 18-23 months, 54% at 24-35 months, and 67% at 36-48 months. Nineteen
percent of the children had rampant caries. The authors noted that the problem of
rampant caries among young children in Kuwait was increasing, a conclusion drawn
from a comparison of their results with estimates reported by Babeely et al. (1989) six

years earlier (Babeely et al., 1989; Al-Dashti et al., 1995).
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Two other recent studies in Kuwait have shown contrasting results. In one, which
included 450 children aged between 3 and 7 years from higher socio-economic groups,
caries prevalence was 37% at the age of 4 year and mean dmft was 1.4. In the second
and most recent Kuwaiti study, in which a sample of 3500 children were drawn more
widely from Kuwaiti kindergartens, caries prevalence was 81% and mean deft -where
‘e’ denoted a tooth indicated for extraction- was higher at 4.6 (Vigild et al., 1996). The
reason suggested for the low dmft in the first of the two studies was the selection of the
sample, which was confined to children of higher socio-economic status (Murtomaa et

al., 1995).

The most recent study to be reported from an Arabian Gulf country was conducted by
Al-Hosani and Rugg-Gunn (1998). It involved children aged 2 and 4 years old living in
the three administrative regions of the United Arab Emirate, which are the Emirates of
Abu Dhabi city and surrounding area, Al-Ain and surrounding area and the Western
region which includes rural areas. The caries prevalence for the sample of 421 children
included was 36%-47% at age 2 years and 71%-86% at age 4 years. The mean dmft
recorded for the each area was 1.7 and 6.2 in Abu Dhabi, 3.2 and 5.2 in Al-Ain, and 2.8
and 5.1 in the Western region for 2 and 4 year-old children respectively in each area.
The authors considered the high caries prevalence to be related to the low parental level

of education coupled with a high parental income (Al-Hosani and Rugg-Gunn, 1998).

Information about pre-school children from other parts of the Gulf has not been

documented to the same extent as for primary school children. This is probably because

as in many developing countries, primary teeth are considered as less important and
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valuable than permanent teeth. Because younger children do not attend school they are

also harder to identify and to study (Winter et al., 1971 a and b).

2.2.1.2 Prevalence in School Children (5-8 years)

More studies have been carried out on school children at the age of 6 years and
over than amongst younger age groups. Baghdady and Ghose (1982), in the First
National Oral Health Survey of primary school children in Iraq, estimated caries
prevalence of 6 year-old children from mixed socio-economic levels to be high, with a
mean dmft of 5.2 and a prevalence of 89% in primary teeth. Mean DMFT for the same
children was 0.6 and caries prevalence was 33% in permanent teeth (Baghdady and

Ghose, 1982).

Results of further large study, carried out in 1210 5 year-old children in Abu Dhabi,
supported these findings of a high caries prevalence in the Gulf area. In this
investigation children were selected and gathered into three groups according to school
type (public or private) and for those at public schools, whether these were city or rural.
The results show a prevalence of 72% in 5 year-olds, with dmft values being similar in
children from city and rural schools. Those from private schools had lower values than
did children in the two other groups. Mean dmft for each group was 5.1, 5.02, and 3.1
for children in the city, rural, and private schools respectively (Al-Mughery et al.,

1991).

In Kuwait, mean dmft was higher at the age of 6 than at 4 years (Murtomaa et al.,

1995). Mean dmft of 6 year-olds children was 4.1 with a prevalence of caries of 80%.

49



A lower value was recorded for 7 year-old children, in whom mean dmft was 3.8 and
caries prevalence 75%. The sample included in this investigation did not represent the
entire country, and the study population was thought likely to over represent higher
socio-economic levels (Murtomaa et al., 1995). In a further study carried out in Kuwait
amongst children in public schools, mean dmft was 6.2 at age 6 and DMFT was 0.2. It
was reported that only 9% of children were caries free in the primary dentition and 14%

of children at this age already had caries in their permanent teeth (Vigild et al., 1996).

Similar results were recorded in the Sultanate of Oman in 1994 when the first Omani
National Oral Health Survey of 6 year-old children was carried out in a sample of 3114
children. Mean dmft was 4.6 with only 16% of children caries free. The authors
attributed the high prevalence of caries to change in diet resulting in increased sugar

consumption (Al-Ismaily et al., 1997).

A total of 80 five-year-old children were included as a part of the more recent study
conducted by Al-Hosani and Rugg-Gunn (1998). The caries prevalence ranged between
82% and 94% at this age. Mean dmft was 8.4 in Abu Dhabi, 8.6 in Al-Ain, and 5.7 in

the Western region (Al-Hosani and Rugg-Gunn, 1998).

2.2.1.3 Prevalence in School Children (9-12 years)

Children of 9 and 12 years provide evidence of caries in both primary and
permanent dentitions. In the National Oral Health Survey carried out in conjunction
with the WHO in Iraqi children, the mean dift for 9 and 12 year olds was 3.7 and 1.8 for

primary teeth and the DIFT was 1.4 and 2.7 for the permanent teeth for the two ages
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respectively. Caries prevalence was 60% and 79% for the two respective ages

(Baghdady and Ghose, 1982).

More recently, Kuwaiti 12 year-old children showed a moderate caries prevalence
similar to that seen in Iraq in the early 1980’s. The prevalence was 79% and mean

DMFT 2.6 (Vigild et al., 1996).

In a study of 3435 Omani children it was reported that the DMFT for 12 year-old
children had been relatively low at 1.5 and prevalence of dental caries was also lower at

58% (Al-Ismaily et al., 1996).

Generally, dmft values for 12 year olds are often lower compared with estimates for
other age groups. This is likely to be a consequence of exfoliation of the primary teeth
(and the eruption of sound permanent teeth). In all studies from countries in the
Arabian Gulf, and in all age groups, the ‘f" component was very low with most of the
caries experience in the form of untreated decayed teeth whilst high disease experience
may partly reflect the underlying socio-economic conditions, lack of oral health
promotion and infrequent use of fluorides and other measures. Lack of treatment may
also be a consequence of poor access to care through factors such as shortages of dental
manpower and cost to the families (Baghdady and Ghose, 1982; Al-Mughery et al.,
1991; Al-Dashti et al., 1995; Vigild et al., 1996; Al-Ismaily et al., 1996 and 1997; Al-

Hosani and Rugg-Gunn, 1998).
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2.2.2 Caries Prevalence in Saudi Arabia

As amongst studies in other countries, investigations in Saudi Arabia may be
considered in those concerned with children of preschool age and those which related to
children of primary or secondary school age. In several cases, investigations have
included children from more than one of these groups. The aims of these studies and
their methodology (particularly the sampling methods and criteria used) have differed

widely. Nevertheless, some broad trends can be identified.

2.2.2.1 Prevalence in Pre-school Children (0-5 years)

At least six studies have been conducted in different areas in Saudi Arabia to
estimate caries prevalence in children of preschool age (Salem and Holm, 1985; Wyne
et al., 1996; Al-Mohammadi et al., 1997; Paul and Maktabi, 1997; Al-Banyan et al.,
2000; Al-Malik, 2000), details of these studies are summarised in Table 2.1. Three
further studies have been carried out in this age group but are not included in the table;
in two the sample of children studied were selected on the basis of having high or low
caries experience (Al-Ghanim et al., 1998; Nainar and Wyne, 1998); and in the third,

only the prevalence of nursing caries was considered (Al-Amoudi et al., 1996).

In the earliest of the studies included in Table 2.1 carried out in the south of Saudi
Arabia, in Gizan, mean dmft in a sample of 296 children, 3-5 years old was 1.2 per child
suggesting a moderate level of disease. It was noted that none of the children included
had received any restorative care and that 33% had active disease (Salem and Holm,

1985). Relatively low levels of disease were also reported by Al-Mohammadi et al.
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from a study in Riyadh (Al-Mohammadi et al., 1997). In this study of 390 2 and 4-
year-old children caries was shown to vary with age, with social class and with where
the children lived. In the study dmft values ranged from 0.2 per child amongst 2-year-
olds from rural areas to 3.0 per child amongst 4-year-old children from urban areas and
from lower social classes. Prevalence ranged from 6% to 55% in these two subgroups.
Higher dmft values have been reported more often during the last ten years. Average
dmft values of 6.9 per child were reported in a study of 1016 children in Riyadh (Wyne
et al., 1996) and 7.1 per child from a much smaller investigation of 103 five-year-old
children in Alkharj (Paul and Maktabi, 1997). In the second of these two studies a
prevalence of 84% was reported. Most recently, Al-Banyan et al. reported a mean dmft
of 4.5 per child for the 49 5-year-olds in Riyadh included in their investigation (Al-
Banyan et al., 2000) and Al-Malik a very similar value of 4.8 per child amongst a much
larger representative sample of 2-5-year-olds kindergarten children from the city of
Jeddah, in the Western Province (Al-Malik, 2000). Al-Malik found 73% of her sample

to have some caries experience.

It can be seen from details given in Table 2.1 that where separate estimates were given,
dmft values were very largely made up of decayed teeth. More than 80% of the mean

dmft value reported by Al-Malik for example was made up of decayed teeth.

Prevalence of either rampant or nursing caries has been considered in three studies in
cities in Saudi Arabia (Wyne et al,, 1996; Al-Amoudi et al., 1996; Al-Malik, 2000).
Twenty per cent of a group of 633 3-6-year-old children from Jeddah were reported to

have nursing caries (Al-Amoudi et al., 1996). In the same city, Al-Malik later reported
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32% of a larger sample of 2-5-year-olds to be affected by rampant caries. These
estimates are much higher than the 6% with rampant caries and 9.2% with nursing
caries that had been reported by Wyne et al amongst children with an average age of 4

years from Riyadh (Wyne et al., 1996).
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2.2.2.2 Prevalence in Primary School Age Children (6-8 years)

Information about eight studies carried out in primary school children in Saudi
Arabia is summarised in Table 2.2. Three were concerned only with disease in primary
teeth (Al-Khateeb et al., 1990; Al-Amoudi ef al., 1995; Al-Mohammadi et al., 1997),
but five included estimates for caries in permanent teeth (Al-Shammary et al., 1990;
Magbool, 1992; Al-Amoudi et al., 1996; Al-Tamimi and Petersen, 1998; Al-Banyan et
al.,, 2000). In 6-year-old children mean dmft values (for primary teeth) have ranged
from 2.1 per child, seen in 160 children from Rabagh, which has optimal water fluoride
levels (Al-Khateeb et al., 1990) to 6.8 per child for a group of children of the same age

from Jeddah (Al-Amoudi et al., 1995).

Prevalence estimates for disease in primary teeth have ranged from 60% for 6-year-old
children in Rabagh, (Al-Khateeb et al., 1990) to 89% for those from lower social classes
in the more recent study in Riyadh (Al-Mohammadi et al., 1997). Values for dmft and
prevalence for older children in this age group have generally been slightly lower,

reflecting the exfoliation of primary teeth occurring between 6 and 8 years of age.

Differences in relation to socio-economic factors have been reported in primary school
age children. In the study of Al-Mohammadi et al. differences in dmft were seen with
social class and with area of residence in 6-year-olds in the same way as in younger
children with values being highest in children from lower classes and urban areas and
lowest in those from rural areas (Al-Mohammadi et al.,, 1997). As well as the study
published in 1990 and shown in the table, Al-Khateeb et al. made a second report from

the same investigation demonstrating that caries differed significantly between children
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attending private and publicly funded schools in two of the three areas included. No
difference was seen in Mecca; where water fluoride levels were in excess of 2.5 ppm
but in Rabagh, mean values were 1.5 per child for children attending private schools
compared to 2.8 per child for those at public schools. In Jeddah values were 2.9 and 6.3

per child for those at private and public schools respectively (Al-Khateeb et al., 1991).

In the permanent dentition, DMFT values were relatively low, at 0.2 per child for 6-
year-old children in the study of Al-Shammary et al. from Riyadh and reported in 1990,
but more recent estimates suggest higher levels of disease. Caries in permanent teeth
has also been shown to increase markedly with age. In the most recent estimate, from
Riyadh, a DMFT of 2.6 was reported for 8-year-old children, compared to 0.9 per child
for 6-year-olds in the same investigation (Al-Banyan et al., 2000). Not all studies
provide prevalence estimates but in one study from Jeddah; a prevalence of 62% was

reported for caries in permanent teeth in 8-year-olds (Al-Amoudi et al., 1996).

As in younger children, a high proportion of disease has been made up of decayed teeth.

As can be seen from information given in Table 2.2, this has been true for both primary

and permanent teeth and in all studies where the breakdown was given.
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2.2.2.3 Prevalence in Secondary School Age Children (9-12 years)

At least 9 investigations have been carried out into caries in children aged 9 to12
years in Saudi Arabia. Details of these are shown in Table 2.3. Many have also
considered younger children. All have considered caries in permanent teeth and five
have included estimates of disease in primary teeth (Magbool, 1992; Al-Amoudi e? al.,

1995; Al-Amoudi et al., 1996; Al-Tamimi and Petersen, 1998; Al-Banyan et al., 2000).

Information shown for primary teeth again shows dmft values falling with increasing
age with a value of 0.2 per child for 12-year-old children in one recent study. In
permanent teeth in 12-year-old children DMFT values range from 1.6 per child amongst
a sample from Riyadh (Al-Shammary et al., 1990) to 6.0 per child reported more
recently in a selected very small group of children of this age from the same city (Al-
Banyan et al., 2000). It can be seen from the table that values reported for 12-year-olds
in the last 5 years have more often been in the region of 2-3 teeth with younger children

having lower numbers of teeth affected.

The relationship seen between social factors and caries in the two younger age groups
was seen again in the 9-12-year-olds age group. Al-Khateeb et al. showed that caries
differed between children attending private and public schools in the cities of Jeddah
and Mecca but with little difference in mean DMFT for those in Rabagh, where fluoride
levels were close to optimal. Mean DMFT values in Mecca were 2.1 and 5.1 per child
for those attending private and public schools respectively and in Mecca equivalent
values were 1.5 and 2.3 per child. In Rabagh means were 1.6 (private) and 1.8 (public)

per child.
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2.2.2.4 Prevalence in Older Children (13 years and Over)

A summary of five studies investigating caries in children aged 13 and over is
given in Table 2.4. All studies indicated 15-year-old children to have a mean DMFT of
3 or more per subject with the highest value for this age group (5.2 per child) being
recorded for 15-year-olds in Jeddah in the study of Al-Khateeb et al. (1990). The most
recent study, from Hail, shows a lower value of 3.2 per child for 15-year-olds (Akpata et
al, 1997). The difference in disease between younger children attending private and
public schools was also described for 15-year-olds in the second report made by Al-
Khateeb et al. DMFT values were 4.2 (private) and 6.3 per child (public) for 15-year-
olds attending schools in Jeddah, 2.0 (private) and 2.6 per child (public) for those from
Rabagh and 1.6 (private) and 2.3 (public) for those at schools in Mecca (Al-Khateeb ez

al., 1991).
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Table 2.4 Summary of studies of caries in 13-17 year old children in Saudi Arabia

Authors Number Age ]I DMFT DT MT FT Prevalence (%)
Younes and 13 years 2.7+2.61 23+2.32 0.1+£232 0.2+0.69
: 1378
El-Angbawi, Riyadh 14 years 2.9+2.51 24+224 | 02+0.43 0.2+0.73 71.7
1982 15 years 3.0+£274 || 2.5£243 | 02+046 0.2+ 0.79
160 *k
Jeddah 52+33 - - - 91
Al-Khateeb 160
etal, 1990 | Rabagh 15 years 3.2£2.1% - - - 68
160 -
Mecca 2.1+19 - - - 68
1665 12-13 years 3.64 2.59 0.70 0.35 -
Magbool, 1992 |} ¢ har 14-15 years 3.81 3.16 0.21 0.44 -
16-17 years 4.59 4.03 0.28 0.28 -
Akpata 363 * " * *
et al, 1992 Riyadh 13 years 1.9 1.4 0.1 0.4* 64.8
13 29+29 2.7 0.2 0.1 -
Akpata et dl., 1615 4years TEEY = = —
1997 Hail 1 years . . . . . -
15 years 32+£33 2.8 0.1 0.3 -

* Values represent an average of mean values for boys and girls.

** Values represent an average of mean values for private and public school.
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2.2.3 Determinants of Caries in Children in Saudi Arabia

Caries is understood to be a consequences of factors related to host

susceptibility, to the nature of plaque, and to dietary substrate acting over time.

2.2.3.1 Dietary Factors

In Saudi Arabia there has been a drastic change in pattern of food consumption
and dietary habits over the last 50 years as a result of increased income and associated
prosperity. In the past the diet of Saudi Arabians consisted almost wholly of rice, meat,
vegetables, and fruits. With the large expansion in imported products, carbohydrate and
refined sugar became daily family foods. The availability of sugar, including
confectionery, has particularly increased. This is recognised as creating a problem in
child general health as well as oral health. Poor dietary habits, partly as a consequence
of ignorance of the importance of diet in general and oral health may contribute to the
malnutrition and dental caries now common in children in some parts of Saudi Arabia

(Sebai, 1985; Al-Obaid, 1995).

A very great amount of evidence has demonstrated the association between sugar and
dental caries. This has been reviewed in the past and it has been concluded that sugar -
its total consumption as well as the frequency of its intake- contributes to the formation
of dental caries (Rugg-Gunn, 1993; Llena-Puy et al.,, 2000). The increase in caries in
many developing countries has been attributed especially to an increase in sugar

consumption.
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In Saudi Arabia both traditional and more modern diets contain considerable amount of
sugar (Akpata et al, 1992). As in other western countries there has also been an
increasing availability of soft drinks, which may also have contribute to an increase in

caries prevalence.

Because frequency of intake is important and because meals may also include protective
factors (Moynihan et al., 1999), items consumed between meals may have particular
cariogenic potential (Newbrun, 1982; Rugg-Gunn, 1993). In the Middle East, the
between meal sugar consumption of sugary desserts has been associated with a high

caries score (Ismail et al., 1984; Ismail, 1986).

The traditional pattern of frequent consumption of Arabic coffee with dates, and more
recently with confectionery and cakes, by adults throughout day allows easy access to a

high and frequent sugar intake for children.

In Saudi Arabia as in other countries, infant diet has been related to rampant caries.
Duration of feeding with either breast or bottle was thought to be similar in those with
or without rampant caries (Sawaya et al., 1987). Eronat and Eden 1992, in a sample of
72 children found that most of the children with rampant or nursing caries had a diet
with high sugar content, while in the control group, most of the children had a diet with
less frequent sugar intake and regular brushing habits (Eronat and Eden, 1992). Wyne
and Khan 1995 and Al-Ghanim 1998 have shown that between 59% and 75% of pre-
school children with high dmft in the Riyadh region in Saudi Arabia were using canned

soft drinks and packed fruit juices (Wyne and Khan, 1995; Al-Ghanim et al., 1998).
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2.2.3.2 Oral Hygiene

A correlation between good oral hygiene and gingival health has been clearly
demonstrated in young children (Koch and Lindhe, 1970). In contrast, the relationship
between oral hygiene and dental caries has never been so clearly established. Studies
that have been conducted have provided conflicting evidence. Most have related oral
hygiene to the prevalence of dental caries in a population. Some showed that good oral
hygiene and low caries prevalence were related (Brucker, 1943; Mansbridge, 1960;
Berenie et al., 1973; Todd and Dodd, 1983; Tucker et al., 1976; Russell et al., 1991).
Other researchers have failed to find this relationship (Woltgens et al., 1984; Etty et al.,
1994; Kuriakose and Joseph, 1999). In a review of the studies dealing with the
relationship between oral cleanliness and caries, a positive gssociation was found
between plaque and caries in half of these studies while the remaining half show no
relationship or a weak negative association (Sutcliffe, 1996). Epidemiologists have also
failed to demonstrate any clear or consistent relationship between oral hygiene levels

and dental caries prevalence (Hunt, 1990; Watt and Fuller, 1999).

Although evidence has been unclear therefore a relationship between tooth brushing and
caries has sometimes been seen in studies of young children. Reported brushing habits
and caries were investigated in the first of the studies carried out in Camden. It was
shown that 53% of the children whose teeth were not brushed were caries free against
84% of the children whose parents claimed their teeth were brushed three times (Winter
et al, 1971 b). In the most recent study of 1.5 to 4.5 year olds that formed part of the
National Diet and Nutrition Survey, children whose teeth were brushed twice a day or

more were less likely to have caries (Hinds and Gregory, 1995). Differences seen in
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studies since they were widely available may relate at least partly to the frequency of

use of fluoride containing toothpastes.

Three reports from Saudi Arabia have shown a direct relation between dental caries and
brushing. All three, children with less caries had their teeth brushed more regularly and
had started brushing at an earlier age than had children with more disease (Wyne et al.,

1995; Wyne and Khan 1995; Al-Ghanim et al., 1996).

2.2.3.3 Socio-Economic Status

During the last 20 years an increasing number of epidemiological studies have
shown a direct relationship between various behaviours, social factors and dental caries.
Most have shown a strong inverse relationship such that an increase in caries prevalence
is seen with lower social class as shown in section 2.2.2. Studies showing this pattern
of disease have included investigations in the Middle East and Saudi Arabia
(Carmicheal et al., 1980; Milen et al., 1981; King et al., 1983; Bradnock et al., 1984;
Evans et al., 1984; Silver, 1987 and 1992; Al-Shammary et al., 1990; Al-Khateeb et al.,
1990 and 1991; Al-Mughery et al., 1991; Murtomaa et al., 1995; Wyne et al., 1995; Al-

Mohammadi et al., 1997; Al-Hosani and Rugg-Gunn, 1998; Al-Malik, 2000).

Socio-economic factors may act on oral health through diet and feeding practices, oral
hygiene or oral health care. It is believed that more favourable infant feeding practices
and diet are employed in higher socio-economic classes than amongst those in lower
socio-economic groups. Parents in higher socio-economic strata may be more likely to

comply with general nutritional recommendations and consequently restrict
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consumption of sucrose-rich food (Silver, 1987 and 1992; Persson and Samuelson,

1984).

The influences of social class on tooth brushing behaviour of pre-school children have
also been demonstrated (Blinkhorn, 1978). It has been shown that children from lower
socio-economic classes brush their teeth less often than do children from higher socio-
economic classes (Currie ef al., 1989). This may be considered as a factor associated

with higher prevalence of dental disease.

Dental attendance patterns may also be related to both caries levels and to social factors
with children from higher classes attending more often (O’Brien, 1994; Mosha and
Robinson, 1989). Disadvantages in relation to social status may not be easily removed
even when there is access to free dental care or when preventive measures are school

based (Hamp et al., 1984; Poulsen, 1988; Schou, 1991; Wright and Schou, 1992).

In developing countries, in addition to social class, the area of a child’s home may also
be important in determining oral health. Holm, in a review of caries prevalence in pre-
school children in developing countries, found that children from higher socio-
economic groups who resided in the more affluent urban parts of a country may have
more dental decay than children from lower socio-economic groups residing in the rural

areas despite better access to care services (Holm, 1990).
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2.2.4 Summary

Caries prevalence in young children in Saudi Arabia is high. Prevalence
estimates of more than 70% have been reported for children in the kingdom aged 5 or
less. A recent estimate suggests that up to a third of young children may suffer from
rampant caries. The high dmft levels and the high prevalence of rampant caries suggest
that the disease is severe as well as widely prevalent. Levels in older children are also
high and, in the permanent dentition, increase rapidly with age. As in westernised
countries, caries in Saudi children is related to social class with children from higher
classes suffering less disease. It is evident that for both primary and permanent teeth

and in all age groups a high proportion of the disease is in the form of untreated caries.

The high levels of caries may be related at least partly to dietary habits and to poor oral
hygiene practices. There has also been less tradition of routine dental attendance in
Saudi Arabia. This may be difficult to change without greater access to primary care

services.
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2.3 Use of Dental General Anaesthesia

General anaesthesia has been widely used for the removal of teeth for over 150
years. The word ‘anaesthesia’ derived from the Greek ‘an’ meaning negative and
‘aisthesis’ or feeling; it is properly used, therefore, to indicate an absence of all feeling
and thus should be differentiated from the word ‘analgesia’ which means only the
absence of pain. General anaesthesia, therefore, implies unconsciousness. In general
anaesthesia there is an absence of sensation together with temporary loss of
consciousness in a state that is reversible. The ancients knew different methods of
producing anaesthesia or analgesia. Roman gladiators for example knew how to
produce insensibility by compression of the carotid arteries, but the margin between
unconsciousness and death with this method was extremely delicate.  Herbal
compounds which produced sedation and a raising of pain thresholds were also

recognised in early history (Sykes, 1980; Ash, 1985).

At the end of the seventeenth century, in 1799, Sir Humphrey Davy discovered the
analgesic properties of Nitrous Oxide gas. Nineteen years later, in 1818 the anaesthetic
effects of ether were discovered. Chloroform was the next anaesthetic agent to achieve
popularity. A fourth major development in anaesthetics came in 1869 when
Trendelenburg overcame the difficulty of maintaining a clear airway during surgery in
the oral cavity by performing tracheostomy and inserting a cuffed tube into the trachea.
Early anaesthetic agents were given by inhalation but in the early part of the nineteenth
century, the intravenous route was developed, initially using ether. More rapid
development in anaesthetic methods occurred when the use of barbituric acids was

introduced leading to universal acceptance of the intravenous route.
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In the field of dental general anaesthesia (DGA), there were few changes during the first
hundred years. It had been introduced as early as 1844, when Dr. Horace Wells saw the
immediate possibility for painless dentistry using nitrous oxide. This gas remained the
dental anaesthetic of routine use until the 1960’s. Barbiturates had been discovered as
early as 1902, and were in use in dentistry by 1930 as short acting anaesthetics. The use
of intravenous agents became very popular for oral surgical purposes, especially after

the Second World War.

2.3.1 General Anaesthesia in Dentistry

Since it was first used Dental General Anaesthesia (DGA) has been employed
mainly for extraction of teeth or for procedures that are likely to be very painful. This
type of anaesthesia has been used for adults but more often for children. Complete oral
rehabilitation for children with the aid of DGA is now an accepted procedure and has

come to be widely accepted by dentists in many countries over the last 4-5 decades.

2.3.1.1 Types of DGA
The technique used in DGA for children may vary in methods of induction and
maintenance used, whether or not the patient is intubated and/or premedicated and in the

type of anaesthetic agent employed.
Induction may be either by inhalation or intravenous routes. Intravenous induction may

use methohexitone, thiopentone or propofol and is rapid, allows greater airway control

and avoids awareness of the nasal mask and anaesthetic gases (Hill and Morris, 1991).
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It may however be very difficult in the young child or child who is especially fearful of
injections. It may also not be suitable in some cases with potential respiratory
obstruction (Kaufman et al., 1982). In these circumstance inhalational induction may
be preferred using Nitrous Oxide and Oxygen with the addition of Halothane,

isoflurane, enflurane or sevrane (Hill and Morris, 1991; Roberts, 2001).

In the case of very short procedures and with experienced and skilled anaesthetists, use
of an intravenous agent alone has been believed sufficient (Hill and Morris, 1991),
offering rapid induction and recovery, but most often induction is followed by
maintenance using a mixture of nitrous oxide and oxygen (at least 30%) together with

halothane or sevrane.

For short procedures, the airway may be protected either with simple packing of the
mouth and oropharynx or through use of a laryngeal mask together with a light gauze
packing (Roberts, 2001). For longer procedures, intubation is require using either a
nasotracheal tube (preferred) or an orotracheal tube. Intubation required administration
of a neuromuscular paralysing agent, such as atracurium but allows artificial ventilation
and secures a clear airway with better surgical access. It is however contraindicated in
children under the age of 10 receiving treatment as outpatients, because of the risk of
oedema causing airway obstruction postoperatively (Hill and Morris, 1991). Many
child patients accept DGA without premedication. A locally acting topical anaesthetic
agent (EMLA cream) may be applied one hour preoperatively to allow painless
venepuncture and aid compliance. For very anxious patients premedication may be

indicated to help allay apprehension, provide analgesia and increase amnesia.
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Premedication may help reduce pre and post-operative nausea and vomiting and
facilitate induction. However, it may also prolong recovery (Kaufman et al, 1982).
Drugs used for premedication include diazepam, promethazine, and trimepazine.
Diazepam may be given orally for premedication as for sedation but it is unreliable in

effect and has only minimal effect on amnesia (Hill and Morris, 1991).

2.3.1.2 Types of DGA Services

Three broad types of DGA services may be identified in terms of where the
service is provided and in the procedures and patients for whom they are most often
used. These are short outpatient DGA, and hospital inpatient DGA. Techniques

employed vary with types.

Short outpatient DGA most often involves induction using either intravenous
barbiturates or propofol, or inhalation induction and maintenance by Halothane or
sevrane and N;0-O,. Intubation is rarely used in this type of service although a
laryngeal mask may be placed, and the treatment procedures should never exceed 30
minutes. Often treatment is limited to extractions or the simplest fillings. The method
is chosen only if the patient is free of medical‘ complication and does not require more
complex conservative treatment, since any increase in duration of anaesthesia will
increase the associated risks to the patients (Vandam, 1965). Monitoring of this type
should include an electrocardiogram (ECG), a measure of oxygen saturation, and a
blood pressure cuff. In some countries, such as the UK, this type of DGA was
traditionally carried out in primary dental care services and was much the most common

use. With increasing concern about safety, and a decline in need to extract carious
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teeth, its use in these circumstances has declined. More stringent requirements for
safety mean that, from January 2002, all DGA must be provided in hospital facilities
and provision of this type of service in primary care in the UK will cease (DOH, 2001).
Although it may be available in private clinics, there are no reports of this type of DGA
service operating in Saudi Arabia, where all anaesthetic services are provided in

specialist centres or hospitals.

Whilst traditional outpatient DGA lasting no more than a few minutes was most often
considered to have sufficient safety margins for simple extractions. DGA for restorative

treatment was from the outset considered as needing special precautions (BDA, 1967).

Day-care general anaesthesia has been utilized for procedures taking 40 minutes or
longer. It may be carried out in hospital theatre facilities or in specialised day care units
attached to hospitals or independent of them. Within day care units, patients undergo
the same general anaesthetic preparation and procedures as do inpatients but are
discharged more rapidly afterwards (O’Sullivan and Curzon, 1991; Mason et al., 1995
a; Malamed and Quinn, 1995). Induction may be intravenous or inhalational and
patients may be intubated using an oral or a nasotracheal tube after injection of muscle
relaxant. As well as measures used for short outpatient DGA, monitoring may include
oxygen saturation measures, an ECG and blood pressure cuff (Roberts, 2001). Patients
receiving DGA in day care facilities may be premedicated using oral diazepam for
example (Rule et al,, 1967; O’Brien and Suthers, 1983; Alcaino et al., 2000) but

premedication is not always used (Holt et al., 1991).
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The concept of day-care general anaesthesia for minor surgery was first reported in
1908. It has been suggested to be of special value to children since it cause less
psychological upset (Nicoll, 1909). The method became more widely used in the late
1960s and 1970s as the technique was reported to make more efficient use of operating
time and result in a reduction in waiting list (Rainey and Ruckley, 1979; McDonald,
1983; Vickers and Goss, 1983). Another advantage of treating children in this way is
that it is more cost effective, one study carried out in USA showed a saving up to 70%
for outpatients compared to inpatient surgery (Flanagan and Bascom, 1981). In 1990,
Heath and his co-worker carried out a study in the UK and showed that day-care surgery
is not only cost effective, but is also efficient and associated with a high quality of care
and outcome (Heath et al., 1990). This type of DGA has been limited to patients graded
as ASA I, II, and selected ASA III patients. Complete dental treatment provided with
this type of anaesthesia at a single visit avoids hospital admission. The patient attends
the day-care unit in the early morning and leaves the clinic a few hours after completion

of treatment (Mason et al., 1995 a).

DGA in day care facilities has been reported from several countries (see section 2.3.7),
including Saudi Arabia (Bello, 2000) but more often in this country, DGA is believed

given through in-patients services (Jamjoom et al., 2001).

*(The ASA system introduced by the American Society of Anaesthesia (ASA). ASA class I patients are
those who are without systemic disease, and ASA class II those who have mild to moderate systemic
disturbance caused by condition which is to be treated surgically. ASA class III are those patients who
have severe systemic disturbance of disease from whatever cause: this group of patients is not suitable for
day care surgery unless they are transferred to a specialist facility where greater postoperative support is
available, ASA class IV, ASA class V and ASA class E are patients who have life-threading conditions
and for whom outpatient general anaesthesia is contra-indicated (ASAC, 1985).
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For inpatient general anaesthesia, the patient is admitted to hospital prior to the planned
procedure (often the day before), may undergo a more detailed preoperative anaesthetic
assessment and remains in hospital for at least one day postoperatively to recover .

(O’Sullivan and Curzon, 1991; Malamed and Quinn, 1995).

Typically patients receiving DGA as in-patients are premedicated (using one of a
variety of agent given orally or IM, have an intravenous induction and naso- or oro-
tracheal intubation after administration of a neuromuscular paralysing agent (Roberts.

2001). Full monitoring arrangements are used.

This type of DGA is used mainly for comprehensive dental procedures, when the
procedures may be especially lengthy, if the procedures are particularly traumatic, if
patients are at high risk of developing complications, or if they have any type of ASA
classification. In-patient care may be preferred for some patients who have mental or
physical disabilities so that they may be discharged only when their mental or physical
condition is satisfactory (Malamed and Quinn, 1995). This type of DGA may be the

one most typically used in Saudi Arabia (Jamjoom et al., 2001).

There have been a number of studies where complete treatment was provided for child

patient under DGA either through day care centres or for hospital in patients. These

studies will be considered in the final section of this review.
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2.3.2 Indications for General Anaesthesia

General anaesthesia, either as an outpatient or with hospital admission has the
advantages of not only requiring minimal co-operation but also permitting treatment to
be completed at a single visit. However, it also has disadvantages in terms of cost to the
provider and risk. One way in which safety and benefits may be maximised is by its
appropriate use only in those patients for whom it is clearly indicated and for whom it is

the technique of first choice.

Indications for general anaesthesia may include one or more of the following:
1. Patient Age

The use of general anaesthesia has been recommended in very young children
whose cooperation is very limited, and who lack sufficient understanding and/or
maturity to cope with local anaesthesia and/or sedation. More than one study has found
that amongst children who have been referred to have simple dental extractions under
outpatient general anaesthesia, most were aged nine or less, with a significant
proportion being less than 5 years (Smallridge et al., 1990; Holt et al., 1992; Grant et
al., 1998; Carson and Freeman, 2001). In a study comparing the characteristics of
patients and type of treatment completed under DGA from 1978-1980 and 1988-1990 in
one hospital in Kansas city, Missouri; the age of patients had changed over a 10 year
period, more children aged of 4-6 yrs were treated during 1988-1990 than during 1978-
1980 (Bohaty and Spencer, 1992). This group have been regarded as pre-co-operative

(O’Brien et al., 1983; O’Sullivan and Curson, 1991; Sheehy et al., 1994).
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2. Patients with Physical or Mental Impairments

Because they may hinder both optimal oral health behaviours and co-operation
with treatment, physical or mental impairments may interfere with the achievement of
optimal dental health. Mental retardation, severe learning difficulty, cerebral palsy,
seizure disorders, severe neuromotor problems, or injuries to the central nervous system
may thus compound specific oral health problems. These patients often present with
multiple oral problems for which a considerable degree of co-operation is needed for
successful treatment. Poor levels of understanding or uncontrollable movements may
make treatment under general anaesthesia the preferred option. However, this may be
true of only a small proportion of subjects with impairments (Rule et al., 1967; Murray,
1985; Nunn and Murray, 1987 a and b; Holt et al., 1991; Vermeulen et al., 1991;

Maestre, 1996; Welbury, 2001; Harrison and Roberts, 1998).

3. Dental Fear and Anxiety

Fear of dental treatment is a very real problem for many adults as well as
children. For some, the thought of dental treatment provokes such extreme anxiety that
they will avoid it even in the presence of severe dental pain, Because of their high level
of anxiety, sedation techniques, which require a measure of co-operation and regular
attendance, may not always be successful and for some, general anaesthesia may be the
treatment of choice (O’Brien and Suthers, 1983; O’Sullivan and Curzon, 1991;

Welbury, 2001; Blain and Hill, 1998; Carson and Freeman, 2001).
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4. Contraindications to Local Anaesthesia

Local anaesthetic drugs have an excellent safety record given their widespread
use both in medicine and dentistry (Wildsmith ez al., 1998). Despite the high degree of
safety and the rare occurrence of adverse reactions, there are cases where injection of
local anaesthesia should be avoided (Welbury, 2001; Wildsmith ef al., 1998). These

conditions include:

i. Inadequacy or Failure of Local Anaesthesia

The occurrence of incomplete local anaesthesia for dental treatment may be
more commonplace than recognised. It may be a result of anxiety or of anatomical
variations, poor technique, or acute infection. Lack of communication with or
understanding by children may make the situation more complicated. Many of these
difficulties may be resolved by improved technique and management and in some cases
with the use of sedation. When there is total failure of local anaesthesia and this cannot
be rectified by other means, patients may need to be treated using general anaesthesia

(O’Brien and Suthers, 1983; Welbury, 2001).

ii. Acute Dental Infection

The efficacy of local anaesthesia solution may be reduced as a consequence of
the presence of infection, and it is believed that it should not be used in these
circumstances. For simple extractions, treatment under short out patient general
anaesthesia may be the preferred choice in some cases (Kay and Killey, 1973; Welbury,

2001).
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When widespread infection exists within the tissue planes of head and neck, as in
Ludwig’s Angina, because patency of the airway may be at risk, a hospital admission is
recommended in a specialist anaesthetic facility. In medically compromised patients,
rapid relief and removal of the source of potentially life threading dental infection may
be best achieved through the use of dental general anaesthesia (Hill and Morris, 1991;

Welbury, 2001).

iii. Allergy to Local Anaesthesia

Very rarely, hypersensitivity reactions may develop in response to local
anaesthetic agents. If no acceptable alternative local anaesthetic agent is available,
administration of general anaesthesia may carry a comparatively lower risk to the

patient (Welbury, 2001).

However, this is a rare occurrence. In one study of 25 patients who had been clinically
diagnosed as allergic to local anaesthetic drugs, only one was found to be genuinely
allergic to a local anaesthetic drug of the amide type on testing. The majority of
reactions developed by the remainder could be ascribed to clinical anaphylaxis in
response to other antigens present, to manifestations of anxiety, or to iatrogenic
problems (Wildsmith et al, 1998). Although allergy is rare, overdose with local

anaesthesia is possible and may result in death (Malamed, 1999).

5. Bleeding Diatheses

In patients with a bleeding disorder, blind placement of a needle (such as in

nerve block local anaesthetics injection) is a hazard that could result in the development

81



of bleeding that is difficult to control and may be life threatening. These and other
patients who require special medical care may be best admitted to hospital for the
purpose for the sake of the patient’s safety (Corah et al., 1985 a and b; Nunn and
Murray, 1987 a and b; Scully and Cawson, 1993; Welbury, 2001; Harrison and Roberts,
1998). Patients receiving anticoagulant therapy may present a similar risk. Appropriate
therapeutic regimes may be used to minimise risk to the patient but there may be
advantages in providing all treatment at a single visit under general anaesthesia
(Welbury, 2001).

6. Extensive Treatment Needs \

Some children who are able to tolerate routine restorative treatment and simple
extraction with the use of local anaesthesia may still need general anaesthesia for more
extensive procedures (Rule et al., 1967; Holt et al., 1991; Mason et al., 1995; Grant et
al., 1998). Children who suffer from severe forms of caries such as rampant caries, or
who have extensive disease, may require multiple extractions and restorations involving
more than one quadrant. Particularly where co-operation and understanding are limited,
general anaesthesia may be the treatment method of first choice (O’Brien and Suthers,
1983; O’Sullivan and Curzon, 1991; Smallridge et al., 1991; Scully and Cawson, 1993;

Welbury, 2001; Grant et al., 1998).

7. Parents Preference
Parents may particularly prefer their children to be treated under general
anaesthesia. However, this is not a universal conclusion. Blain and Hill in a

comparative study between inhalation sedation and DGA for dental extractions found
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that 86% of parents of children who had sedation opted for the same methods of
treatment again whereas only 24% of the parents of those having general anaesthesia
did so (Blain and Hill, 1998). A preference for DGA may be because the treatment is
completed in a single visit and the child would not recall any traumatic experience

during the treatment.

In a study which employed group discussion to determine the relative influence dentists
and parents have on the decision to give a DGA to the child and to identify the factors
that influenced the decision, the results indicated that parents were not always able to
make informed choices about DGA being used for their child; and that the dentist has
the greatest influence on the decision to use the method. Study results also suggested
that the decision was sometimes influenced by non-clinical factors (Hastings et al.,
1994). In the absence of other indications, demands for general anaesthesia either from
parents or dentist are now not regarded as sufficient for use of general anaesthesia. One
of the concerns expressed by the Clinical Standards Advisory Group was that, when it is

freely available, DGA might be used too often in response to demand (CSAG, 1995).

The treatment of children under DGA has advantages and disadvantages for both the

dentist and patient. These may summarised as:
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2.3.3 Advantages of General Anaesthesia

ii.

iil.

Use of general anaesthesia requires minimal patient co-operation to be
successful. One of the disadvantages of use of both local anaesthesia and
sedative techniques is that a degree of patient co-operation is required for the
administered drugs to produce the desired clinical effect, as well as to proceed
with dental treatment. This represents the most important advantage for children
who cannot co-operate through age, fear or anxiety, or impairment. For very
young children, and those with extreme fear or anxiety, co-operation may be
helped through premedication or for those unable to cope with venepuncture,

use of an inhalation induction.

Response to painful stimuli is removed or much reduced. Many general
anaesthetics possess either no or only slight analgesic properties but the level of
depression of the patient’s CNS occurring in general anaesthesia prevents any
response by the patient to painful stimuli that reach the brain. Some variation in

this response may occur depending on the level of CNS depression.

Amnesia is normally present together with loss of consciousness. This may be
helpful for extremely fearful patients, in whom lack of recall of events occurring
during the period of treatment represents a major indication for the use of
general anaesthesia or any other technique providing amnesia. Whilst this may
be an advantage in some patients it means also that treatment under DGA

contributes little or nothing to behaviour shaping or improved co-operation
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iv.

Vi.

through learning. For very fearful patients amnesia may be helped through use

of appropriate premedication.

The onset of action of general anaesthesia is usually quite rapid. Intravenous
induction is especially quick but even using the inhalation route, in most
situations unconsciousness can be induced within approximately 1 minute.
Although induction is rapid, general anaesthesia requires pre-operative
preparation and also time to recover in a suitable environment. Recovery is
quickest with some intravenous agents. Recovery time increases with increasing

length of procedures and if premedication is used.

Use of general anaesthesia allows treatment to be completed in single visit. It
may therefore be of especial value in allowing the immediate relief of pain and
sepsis. Treatment at a single visit may also reduce the cost to parents since it
avoids repeated visits to the dentist but it may reduce opportunity to encourage
good behaviour. The lower cost may also need to be balanced against the
impact on child and family. If the experience of DGA is unpleasant then this
may offset the savings in time and money. Although they may be seen as safer,
hospital based services which require admission of the child may fare badly in

this respect.

Titration of effect is usually possible with inhalation agent, the patient receiving

the smallest volume of drug required to produce the desired effect. In contrast,

local anaesthetics, oral and intravenous agents are usually given in a single
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ii.

iii.

dosage adjusted for the individual child. Similar titration of effect is possible in

inhalation sedation.

Disadvantages of General Anaesthesia

Depression in protective reflexes. The loss of consciousness seen in general
anaesthesia is accompanied by progressive depression of the CNS and of the
protective reflexes of the patient. Because the dentist is operating in the oral
cavity the potential for debris, water, saliva, and blood to enter into the airway
and produce an obstruction is greater in dental cases than with most other
surgical procedures. One of the most important tasks of the anaesthetist is to
ensure the integrity of the patient’s airway. A laryngeal mask may be used to

assist, or endotracheal intubation employed for longer procedures.

Vital signs are depressed. With the administration of general anaesthesia it is
normal to see depression of function of the cardiovascular and respiratory
system. This depression, together with the reduction in protective reflexes
represents a risk to all patients undergoing DGA. The administration of
general anaesthesia for elective dental procedures to some high-risk medically

compromised patients is contra-indicated because of this property.

Provision of dental general anaesthesia requires a team of skilled people
adding to the cost to the provider. An administration of general anaesthesia
for dentistry requires postgraduate training and in the UK anaesthetists are

now require to be fully accredited. This type of requirement is also in place in
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iv.

vi.

other countries, including Saudi Arabia. Operating staff and all those assisting

during the procedure /or during the recovery also should be fully trained.

Special equipment is required, such as monitoring devices for cardiovascular
and respiratory systems to determine patient’s status and level of function
whilst unconscious. Other equipment that may be necessary includes a
laryngoscope, endotracheal tubes, and oropharyngeal or nasopharyngeal
airways. In the UK, the presence of electrocardiogram, capnograph, and
defibrillator is now a formal requirement for facilities where general

anaesthesia is to be administered (James, 1991)

Suitable facilities are essential for DGA. A recovery area must be available
for the patient. Following general anaesthesia of any duration or depth, an
area must be made available for the patient to remain in until she/he has
recovered sufficiently to be discharged. Such an area must have necessary
equipment, including oxygen and suction apparatus; Patients must also be

monitored on continuous basis during recovery.

Patients are required to fast for six hours before having a general anaesthetic
administration. This is easier when the patient is hospitalised but it is less of a
certainty in the outpatient environment. Presence of food or liquid in the
stomach can lead to vomiting during the anaesthetic induction or regurgitation
during the procedure with consequent risk of airway obstruction, tracheal

burning, or pneumonia.
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Vii.

Viii.

Physical evaluation is recommended pre-operatively. In the past, laboratory
tests were also required routinely before general anaesthesia was administered.
Urinalysis, complete blood count, and hematocrit and/or haemoglobin
determinations were normally obtained for all the patients going for dental
general anaesthesia. However, the value of these has been questioned.

(Mason et al., 1995 b).

Although the ability to complete treatment at one visit represents an
advantage, DGA offer no opportunity for behaviour shaping or for oral health
promotion activity to child or family. These may be important parts of visits
for care using other methods and lead to better long term attitude and outcome

for child and family.
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2.3.5 Complications, Morbidity, and Mortality Associated with DGA

Although DGA is a useful means of pain control, it may lead to complications
either during or following the operation. The complications may arise from the DGA
itself or from the procedure. Complications may arise in either general anaesthesia for
inpatients or that for outpatients but these may differ substantially not only because of
differences in the level of surgical stress created but also because of differences in

patient management systems (Kubota, 1984).

2.3.5.1 Complications During DGA

In one study, information was drawn about complications associated with
general anaesthesia among inpatients operated upon in the Tokyo medical and Dental
University Hospital. A total of 2658 cases were considered over a 5-year period. The
age of patients varied from 0 to 65 years and over. Of the total, 458 cases (17%)
developed complications. Almost 30% of those patients who developed complications
were aged 12 years and less at the time of surgery. In absolute terms the anaesthetic
agent used in more cases with more complications than any other was Halothane,
however, the agent had been widely used, and in terms of incidence of complications,
the highest rate was in those patients who were given Enflurane. Most of the
complications occurred either during induction of GA or during maintenance. In the
investigation the complications were reported to be especially associated with light
anaesthesia and included tachycardia, supraventricular arrhythmia and muscular rigidity
(Kubota, 1984). These findings are in contrast to those of an earlier study in which the

effects of Halothane and Enflurane for outpatient dental anaesthesia were compared
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directly. It was found that during surgery halothane was more often associated with an
increase in the incidence of ventricular ectopic heartbeats and bradycardia as compared

to Enflurane (Strunin et al., 1979).

Dental injuries occurring during GA have been reported, although few studies have
considered the problem. The majority were retrospective in nature and no dental
personnel were involved in making the diagnosis of tooth damage (Lockhart et al.,
1986; Burton and Baker, 1987; Chopra et al., 1990; Singleton ef al., 1993; Chadwick et
al., 1996 and 1998). Injuries were usually a complication of intubation with injuries to
incisor teeth being the most common. In one prospective study a 12% incidence of
dental injuries was reported, as compared with an estimation of 0.07-0.7% reported in
retrospective studies. The most commonly affected tooth was the upper left maxillary
central incisor, this site reflecting a preponderance of right-handed anaesthetists

(Lockhart et al., 1986; Chen et al., 1990).

2.3.5.2 Complications Following DGA

Morbidity and mortality following administration have been especially used in
considering the safety of general anaesthesia. Whilst there is some limited information

about mortality of DGA there is less data regarding morbidity.

Figures provided in the UK in the past suggested a mortality rate amongst patients
treated under outpatient GA of 1:33,536 (Driscoll et al., 1970; Lytle, 1974; Coplans and
Curson, 1982a and 1982b) but more recent reports suggested an improvement in this

rate. Coplans and Curson for example report a total of 18 deaths directly attributable to
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DGA in England and Wales between 1980 and 1989 compared with 54 between 1970
and 1979 (Coplans and Curson, 1993). Over the same period, the number of general
anaesthetics given under the National Health Service in general dental practice,

excluding those given in hospital had declined.

It had been shown that previously, over a period of more than forty years the total
mortality rate had also declined from 1 in 200,000 (1952) to 1 in 2,000,000 (1990).
However these estimates may be difficult to interpret since they included deaths
occurring following treatment in hospitals and were divided almost equally between

anaesthetics given in hospitals and those given in dental practice (Sykes, 1992).

In a very recent report it was recorded that there had been a total of 36 deaths of child
patients in primary care services between 1965 and 1999 (Department of Health 2001).
As in the case of complications, mortality varies with type of agent. Lytle (1974) and
Driscoll et al. (1970) reported one death in 400,000 GA administrations using

intravenous barbiturates for general anaesthesia in 1970 and 1974 in USA.

In the UK, concern about safety and especially about mortality has led to new guidance
from the General Dental Council, and, most recently, the Department of Health (DOH,
2001). DGA should now only be administered by accredited anaesthetists and, when
used in facilities other than hospitals, only when there is a written protocol in place for
transfer of the patient to critical care facilities in case of an emergency (GDC, 1998).
As from 1* January 2002, all DGAs in the UK are to be limited to hospital facilities

(DOH, 2001).
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This guidance, together with more stringent recommendations made by the Royal
College of Anaesthetists (Cartwright, 1999) seems likely to result in a further reduction
in numbers of DGA administrations and an increase in alternative methods of

management.

The risk of mortality may be the greatest disadvantage of using general anaesthesia for
dentistry. Morbidity from general anaesthesia provides a measure of the degree of
intrusion into the patient’s physiological status. A measure of the length of the time a
patient may be “unwell” is also of value since this is an important factor when advising
parents about the length of time that a child may need to stay at home after a dental

treatment.

In one large epidemiological study, the morbidity of general anaesthesia in children
during any surgical procedures was investigated. The study was carried out in France
between 1982 and 1987. A total of 40240 anaesthetics had been administered to
patients younger than 15 years, 2103 (5%) involving infants younger than one year.
- Only 3% of the episodes were related to oral surgery. The mortality rate in this study
was considered to be low at 1:40,000 deaths but twenty-seven major complications
related to anaesthesia occurred during or within 24 hours of the anaesthesia. It was
found that the complications which affected infants mainly occurred during
maintenance of anaesthesia, whereas complications for older children most often

occurred either at induction or during the post anaesthetic period
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Complications are affected by previous medical status. In the survey of general
anaesthesia for children patients in a hospital in France, not specially DGA, the rate of
complications was increased in medically compromised children who were classified as
class II or more on the ASA rating who had a number of co-existing diseases. The
incidence was also higher when a history of previous general anaesthesia was present,
and when the duration of pre-operative fasting was less than 8 hours (Tiret et al., 1986;

Tiret et al., 1988).

The most common sequelae reported follow to DGA are nausea, bleeding, vomiting,
headache, and drowsiness. Children may complain of one or more symptoms and these
may persist for the following 24 hours or more (Ogg, 1972; Muir, 1976; Smith et al.,
1976; Holt et al., 1991; Bridgman et al., 1999). The degree of disruption has usually

been minor and in none of these studies were complications severe.

In one study the factors influencing postoperative pain included the type of treatment
received and also the relation of the accompanying adult to the child; children who were
accompanied by their mother were most likely to complain of postoperative pain (Fung
et al., 1993). Immediate postoperative pain may be reduced if local anaesthesia is used

during the DGA (Welbury, 2001).

The drawbacks inherent in the use of DGA and the risks of morbidity and complications

that arise from it have lent strength to the search for the alternative methods. At present,

the most commonly used alternative method for child patients is conscious sedation.
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2.3.6 Conscious Sedation

Conscious sedation represents the main alternative to DGA for child patients
who are unable to tolerate treatment using local anaesthesia and appropriate behaviour
management methods alone. In conscious sedation, a state of depression of the central
nervous system is produced, allowing treatment to be carried out, but verbal contact
with the patient is retained, the patient remains conscious, retains protective reflexes,
and is able to respond to verbal commands (GDC, 1999). Not only may conscious
sedation provide immediate reduction in fear and anxiety, it may also produce amnesia,

which may facilitate later treatment (Jensen and Schroder, 1998).

The types of agent used for sedation for dental treatment for children include
inhalational agents, and sedative agents that may be given orally, intravenously, or
rectally. Drugs used include hypnotics, psychosedatives and benzodiazepines. In some
cases a mixture of drugs may be used but it has been recommended that conscious

sedation should involve administration of a single drug (DOH, 1991).

In all cases where sedation is to be used, appropriate facilities are needed for patients
pre-operatively and during recovery. Arrangements to allow for any unintended loss of
consciousness are also essential. In the UK, inhalational sedation, employing a mixture
of nitrous oxide and oxygen has been used to facilitate dental extractions in children
having these as a part of orthodontic treatment (Shaw et al. 1996, Blain and Hill, 1998).
Delivered via a nasal mask, the dosage of nitrous oxide included in the mixture may be
titrated to match the patient’s needs (often between 20% and 50%) but should never be

such that the child receives less than 30% oxygen or becomes unconscious. The method
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has minimal effects on respiratory and cardiovascular systems and it may be used over a

series of sequential visits allowing a course of treatment to be carried out.

Disadvantages of inhalational sedation are that it requires the patient to understand the
procedures and to be able to co-operate to sufficient degree to allow use of a nasal
mask. This may make the technique unsuitable for very young children. The method
may also be unsuitable for children with very extensive treatment needs (requiring a
large number of visits) or where a large number of extractions are planned. The
potentially harmful effects of nitrous oxide on operating staff mean that efficient

scavenging equipment is essential for the surgery (Girdler and Sterling, 1998).

The technique also requires appropriate equipment for safe delivery of the nitrous
oxide/oxygen mixture and for patient monitoring. It may be safely administered by the
operator but both operators and nursing staff need to be trained in its use and their skills

kept up to date (Roberts, 2001).

The equipment and training needed for conscious sedation will add to the cost of this
technique to the service provider. If multiple visits are needed then the cost to the

consumer may also increase.

Reports of the use and value of inhalational sedation for dentistry in child patients have
come from western countries. Although operators working there may have been trained
in its use, the extent to which the method is used in countries such as Saudi Arabia is

unknown.
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Orally administered sedative agents used in paediatric dentistry range from chioral
hydrate to diazepam (which may also be given rectally or intravenously) and
Midazolam, (which may alternatively be given intra-nasally or rectally). Dosages are
estimated accordingly to the child’s weight, in the case of diazepam for example, a
dosage of 250ug per kg may be used (Roberts, 2001). Oral agents are unpredictable in

their effects in children.

Midazolam or propofolol may be used as intravenous sedative agents, as may diazepam.
Given in this way the agents may carry a high risk of unintended loss of consciousness
and loss of protective reflexes. Intravenous agents may require the presence of a
separate “sedationist” or anaesthetist to be given in safety. They may therefore offer

less advantage over use of DGA (Healy and Hamilton, 1971, Roberts, 2001).

In contrast to orally administered sedation, rectally administered drugs are reported to
be well absorbed and reliable in their effects (Lundgren ez al. 1978, Jensen and Schroder
1998). Although this type of administration is used in Scandinavia and in Europe, it is
reported less often in UK, USA, and Australia, perhaps because of cultural barriers
(Cameron et al. 1997). The same barriers may be present in Saudi Arabia and countries
of similar culture.

There have been some studies reporting on the use of intranasally administered
midazolam, including one from Saudi Arabia (Abrams et al., 1993, Hartgraves and
Primosch 1994, Al-Rakaf et al., 2001). The studies all involved relatively small
numbers of subjects but have shown that sedation and amnesia can be successfully

induced by this route.
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The study from Saudi Arabia included a total of 38 patients aged between 2 and 5 years.
Three different dosage levels were used and children were placed in a restraint device.
Sedation lasted for 25-60 minutes with sedative effects being related to the dose of
agent administered. Treatment was successfully completed for more than three quarters
of the patients and there were few side effects. The study had been carried out in the
Paediatric Dental Clinic of the King Saud University College of Dentistry (Al-Rakaf et
al., 2001). The report is recent and it is not known whether this technique has been

more widely introduced in the country.
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2.3.7 Comprehensive Treatment Under DGA

Since it was first employed, DGA to provide comprehensive treatment has come

to be more widely accepted and used.

In France, in a report on services published in 1968 it was emphasised that
comprehensive treatment under DGA should be carried out in a hospital environment so
that close supervision by the medical team was possible both during and after recovery.
It was recommended that all patients had a full anaesthetic examination before being
subjected to general anaesthesia, that a full case history with details of treatment plans
recorded and that the amount and complexity of treatment be carefully noted not only
for the convenience of dentist but also so that the anaesthetist might arrange for the
dosage of anaesthetic agent to be adequate for the procedures to be carried out. Simple
physical examination was considered essential including determination of the suitability
of the nasal airway for passage of an endotracheal tube. In this early report the order in
which different items of treatment are performed was also considered. It was
recommended that extractions should follow restorative procedures and any necessary
investigations such as urinalysis, blood grouping, and coagulation time be carried out
before anaesthesia. In this French report, nasal intubation was considered essential as it
provided the best working conditions and allowed accurate and complete packing of the

pharynx (Lebourg, 1968).

Other studies have been published since this early report. Items of information drawn
from nineteen studies of services of this type are summarised in Table 2.5. Studies have

come from centres in different countries and have varied in study size. Reports have
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also shown variation in where the DGA was administered, in the age of patients
receiving treatment and the nature of treatment provided. Some reports have included

assessment of morbidity in some cases indications of patient follow up have been given.

The reports listed in Table 2.5 describe services provided in USA (Goldstein and
Dragon, 1965; Douglas and Adilman, 1967; Enger and Mourino, 1985; Sheehy et al.,
1994; Berkowitz et al., 1997), in Australia (O’Brien and Suthers, 1983; Alcaino et al.,
2000), and in European countries. The latter include studies from the UK (Rule et al.,
1967; Mitchell and Murray, 1985; O’Sullivan and Curzon, 1991; Holt et al,, 1991;
Mason et al., 1991; Wong et al., 1997; Harrison and Roberts, 1998), Sweden (Persliden
and Magnusson, 1980), and Belgium (Boulanger, 1990; Vermeulen et al., 1991). Two
recent studies have described DGA services in Saudi Arabia (Bello, 2000; Jamjoom et
al.,, 2001). In most cases therefore the services have been provided in countries with
well-established and widely accessible treatment services and with relatively low levels
of disease. This is less true of Saudi Arabia where caries levels are high and access to

treatment may be more limited.

In the majority of the reports, DGA for comprehensive treatment had been provided in
day care facilities (often linked to hospitals or dental hospitals) or in hospitals without
there being clear distinction between dental treatment and other forms of in patient

treatment.

In one study, in the USA, the service was provided at a medical centre (Sheehy, 1994)

and in two, one in Australia (O’Brien and Suthers, 1983) and one in USA (Goldstein
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and Dragon, 1965) DGA for comprehensive treatment were provided for patients in
dental office facilities. In one of the studies from Saudi Arabia DGA was provided
through day care (Bello, 2000) whereas in the second, DGA was provided for hospital

in-patients (Jamjoom et al., 2001).

2.3.7.1 Age of Patients

In one of the first reports, Goldstein and Dragon (1965) in USA described three
cases in which fearful adult patients received treatment under DGA in a dental office.
The procedure included comprehensive treatment of the permanent dentition. A total of
28 restorations, 15 crown preparations, and one pulp capping were carried out for the
three patients during the DGA session. The treatment was reported to be both safe and

successful.

Although this early report was confined to adults, and adults were included in other
studies most services appear to have been used primarily to provide treatment for
children. In five of the reports, 3 in USA and one each in UK and Australia, the service
had been used especially (in one case wholly) for children under 5 years of age
(Douglas and Adilman, 1965; O’Brien and Suthers, 1983; O’Sullivan and Curzon,
1991; Sheehy et al., 1994; Berkowitz et al, 1997). In the two in Saudi Arabia, both

included a high proportion of young children (Bello, 2000; Jamjoom et al., 2001).
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2.3.7.2 Indications for Use of DGA

Young age may have been one of the main indications for treatment under DGA
in the studies where a high proportion of young children had received treatment but
indications were not always listed. Where these were given, extensive treatment needs
were also important. In two studies, both in USA, the services were directed
specifically towards young children with rampant caries (Douglas and Adilman, 1965;
Berkowitz et al., 1997). In one study from Belgium (Vermeulen et al., 1991) rampant
caries also formed one of the main indications for use of DGA with this being the
reason for treatment in three quarter of the children included. In Saudi Arabia rampant
caries was a major indication in both of the two studies carried out there (Bello, 2000;
Jamjoom et al., 2001). In some cases, services were wholly or partly directed towards
children and adults with disabilities and those in special need receiving DGA. In the
study reported by Vermeulen (1991) for example, which included 933 patients aged 1-
79, 23% were regarded as handicapped and 10% as having medical problems. Children
in special need also made up 78 of the 96 children included in one study in the UK
(Mitchell and Murray, 1985) and 17% of those in a study in Sweden (Persliden and
Magnusson, 1980). In one UK study, 79% of 1063 children receiving treatment from a
specialist day care service in London over a 5-year period were chronically sick
(Harrison and Roberts, 1998). In an earlier study from a second centre in the same city
22% were mentally disabled and 30% physically disabled (Wong et al., 1997). In one
of the two studies carried in Saudi, 31% of the 180 children included were medically
compromised (Bello, 2000) but in the second, only 9% of the 555 children included

were recorded as having a significant medical problem (Jamjoom et al., 2001). In all

101



cases where patients in special need received treatment, the services had been provided

in facilities at a hospital or dental hospital.

2.3.7.3 Treatment Provided

The type and amount of treatment provided under DGA was not indicated in all
of the studies included in Table 2.5. Where it was, treatment most often included both
restorations and extractions for both primary and permanent teeth. Where information
was given, numbers of primary teeth restored ranged from less than 0.1 to 4.6 teeth per
child (Mitchell and Murray, 1985; Mason et al., 1995 a). Placement of stainless steel
crowns (SSC) and/or pulp treatment of primary teeth were specifically mentioned in
seven of the studies. The mean number of SSCs provided per child was 2.6 in one of
three studies where this was indicated, 0.3 in the second and 0.5 in the third (O’Sullivan
and Curzon, 1991; Wong et al., 1997; Harrison and Roberts, 1998). Treatment included
preventive care in at least nine studies (Goldstein and Dragon, 1965; O’Brien and
Suthers, 1983; Enger and Mourino, 1985; Mitchell and Murray, 1985; O’Sullivan and
Curzon, 1991; Wong et al., 1997; Harrison and Roberts, 1998; Bello, 2000; Jamjoom et
al.,, 2001) and minor oral surgical procedures in eight (Enger and Mourino, 1985;
Mitchell and Murray, 1985; Boulanger, 1990; O’Sullivan and Curzon, 1991; Holt et al.,
1991; Mason et al., 1995 a; Wong et al., 1997; Bello, 2000). In a report from one
centre in UK, it was considered that the day care DGA service had come to be used
increasingly for minor surgery and less for restorative treatment over time (Mason et al.,
1995 a). In adults and older patients treatment provided under DGA had included items
such as prosthetic care, root canal therapy, and provision of crowns (Goldstein and

Dragon, 1965).
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2.3.7.4 Morbidity and Complications

Morbidity and complications were reported in four of the reports included in
Table 2.5. In all cases, symptoms and effects were regarded as minor in nature but
incidence has varied widely. In the report from Sweden, 5 cases were reported in 352
patients and in one Australian study incidence of a series of listed symptoms was
similarly low at less than 5% (Persliden and Magnusson, 1980; O’Brien and Suthers,
1983). A higher morbidity was report by Enger and Mourino (1985), with 123
symptoms being reported amongst 200 patients. The most common symptoms were
nausea with vomiting, fever, and sore throat in children under the age of S years.
Nausea and vomiting were not the most common complaint amongst the 103 patients
included in the study of Holt et al (1991). A high proportion, 94 of the 103 patients
made at least one complaint but in this study the most common symptom was oral pain.
It was pointed out that this symptom related to the procedure and not to the DGA (Holt
et al., 1991). Very similar results were reported by Holt et al (1998) from the same

centre 7 years later.

2.3.7.5 Follow-Up

The effectiveness of DGA relates not only to immediate benefits but also to
results in the longer term. Failure of treatment provided, subsequent oral health (and
need for treatment) attendance patterns following the DGA and changes on attitude of
child and family to oral health and to alternatives to DGA all measure aspects of

effectiveness of the methods. Some of these have been considered in past studies.
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Follow up of patients was described in six reports. Compliance with follow up has been
a particular concern and results have often suggested DGA to have had little effect on
encouraging regular attendance. In one study 60/84 children who had presented for
treatment under DGA because of nursing caries failed to attend for follow up 4-6
months later (Berkowitz et al., 1997) and in a second 96 out of 200 patients failed to
return after treatment. In the UK, follow up has sometimes been more complete. In one
study from Newcastle, only 9 out of 55 patients who had not been referred elsewhere
were lost to follow up (Mitchell and Murray, 1985) and in another study 60 out of 80
children continued care for at least 2 years (O’Sullivan and Curzon, 1991). However, in
a third UK study, only 25% of 225 children returned for follow up after treatment (Rule
et al., 1967). In Saudi Arabia, 119 out of 180 children were followed up for at least two
years (Bello, 2000), whereas in the second study 63% of the 555 children attended for
recall after six months but only 10% did so after a 3 year interval (Jamjoom et al.,

2001).

A high need for further treatment has been reported in children who did attend
subsequent to their treatment under DGA and the need for active preventive measures in
children who receive DGA has been emphasised. In one study 54% of the children who
had treatment under DGA because of nursing caries had new smooth surface lesions

apparent within 4-6 months (Berkowitz et al., 1997).

Failure of treatment provided under DGA has also been reported. O’Sullivan and

Curzon reported that 45% of restorations and 3% of SSCs provided under DGA

required replacement within a 2 year period (O’Sullivan and Curzon, 1991). In a study
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of restorations placed by three general practitioners in primary teeth of children less
than 6 years of age 54% had been lost within 5 years (Wong and Day, 1988) so that a
replacement rate of 45% for amalgams, placed in even younger children may be only
little higher. Similarly, a replacement rate of 3% seems equivalent to that of 3%
reported for preformed crowns placed using local anaesthesia for children attending a
private practice (Roberts and Sheriff, 1990). However, higher rates of failure of
treatment under DGA were reported by Bello, with 14% of amalgams and 6% of SSCs

failing in a two-year period (Bello, 2000).

There would not appear to have been studies of the effectiveness of comprehensive
treatment under DGA in terms of changing oral health behaviours or of its effects on
anxiety. Whilst information about attitudes and behaviour may be gained from cross-
sectional studies, the investigation of change in these requires longitudinal methods if

results are to be of value.
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2.3.8 Summary

DGA has been widely used since its introduction. It has advantages in terms of
allowing treatment in situations where the patient cannot co-operate but has
disadvantages, the most severe being the risk of mortality. DGA has often been used

for extractions but has also been utilised to provide treatment that includes restorations.

Dental General Anaesthesia for comprehensive treatment has been used particularly in
USA and European countries, countries where dental services are well developed and
accessible and caries levels are relatively low. In contrast, reports have also come from
two centres in Saudi Arabia where the caries level are much higher. In most cases this
type of DGA has been provided in day care facilities situated in hospital or dental
hospital facilities. The great majority of patients receiving treatment are children with
young children forming a significant proportion. Their young age and extensive
treatment needs form major indications for treatment under DGA. Children and adults
in special need are also a particular group who received treatment by this means. In
Saudi Arabia, services were used mainly to provide treatment for young children who
could not be managed under conventional conditions and for those with special need

because of their medical, mental, or physical disabilities.
A wide range of treatment has been provided under DGA, including prevention as well

as restorative treatment and extractions. In at least one centre, DGA has proved

particularly valuable for minor oral surgical procedures.
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Following treatment using DGA a significant proportion of patients experience minor
symptoms but the incidence of more serious complications is though to be very low. In
many studies a high proportion of patients have been lost to follow up. In young
children who have had treatment for extensive caries, a large proportion have required

further treatment in the subsequent period although attendance for recall has been poor.

Children who have received treatment under DGA because of their extensive caries may

continue to be at high risk of new disease but the failure of treatment appears little

different to that provided using other methods of management.
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CHAPTER THREE

MATERIALS AND METHODS



3.1 Introduction

The study was carried out in two phases. After obtaining agreement and support
the purpose of the first phase of the study was to establish current availability of DGA
through government funded hospital services in Riyadh in Saudi Arabia. Next, from
records held at the centres, to establish the number and ages of children who had
received treatment using this type of service during the two-year period between

4/1/1995 and 31/12/1996. Finally to establish the type of treatment provided.

The second phase was concerned with recall and assessment of the children identified in
phase I as having received DGA and for a sibling of each, through a dental examination

and questionnaires completed by their parents.

3.2 PHASEI

3.2.1 Current Availability of DGA through Government Funded
Centres

Information from the Annual Health Report, 1998, issued by the Ministry of
Health (MOH) together with personal communication with the MOH and other
government agencies showed that six government funded hospital centres in Riyadh had
facilities sufficient to provide DGA for children as in-patients. The hospital centres
were:

1. King Saud University Hospital,

2. Riyadh Armed Forces Hospital,

3. King Faisal Speciality Hospital,
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4. National Guard Hospital,
5. Security Forces Hospital,
6. Riyadh Dental Centre / MOH.

No attempt was made to identify privately centres.

3.2.2 Agreement to the Study

3.2.2.1 Permission Gained through the Ministry of Higher Education

Following preparation of a study protocol, application was made to the Ministry
of Higher Education (MOHE) to gain approval for the study and also to obtain their

support in seeking formal approval from the Ministry of Health (MOH).

The protocol was approved by the MOHE who agreed to provide necessary formal
documentation to facilitate the study. Official letters were then sent by MOHE to all
identified hospitals asking them to provide necessary assistance for the research. A
further copy of the study protocol was sent to the Department of Medical Research and
Health Investigation in MOH seeking help at the only MOH hospital in Riyadh sample.

Copies of documentation used in this process are included in Appendix 1.
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3.2.2.2 Permission from Selected Hospitals

As well as formal approaches through MOHE, agreement to the study was
sought personally by the researcher from each of the 6 hospitals identified as providing
a service to allow access to the hospital files for each patient and to carry out recall
examination of children and their sibling at the hospital. The investigator made a visit
to the Medical Director’s Office to explain the nature and aims of the study and to
submit a copy of the study protocol. At the outset cooperation was sought for both the
first and second phases of the study. Once agreement was obtained, a letter was sent by
the researcher to the Medical Records Office through the hospital administration asking
them to provide help in identifying and searching for necessary records. At the same
time, contact was made with the department of Paediatric Dentistry seeking information
about the number and type of DGA sessions and the number of patients receiving
treatment per session. Copies of the letters and documents used are included in

Appendix 1.

3.2.3 Hospital Centres Included in the Study

Four hospitals out of the six identified agreed to assist and provide the necessary
information for the study. These hospitals were; King Saud University; Riyadh Armed
Forces Hospital, National Guard Hospital; and Riyadh Dental Centre (MOH). The
remaining two, the National Security Forces Hospital and the King Faisal Specialist

Hospital declined to take part in this study.
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3.2.3.1 King Saud University Hospital/College of Dentistry
King Saud University Hospital is the hospital at which the first dental school to
be established in Saudi Arabia and in the Gulf area was set up. Established in 1975, it is

a dental teaching hospital.

DGA services at the King Saud University Hospital are provided in one operating room
on one session/week extending to a maximum of 4 hours per session. The type of DGA
used is day-case anaesthesia where the patient is admitted, receives treatment, and is
discharged later the same day. One or two patients receive treatment during each
session. In the case of intubation anaesthesia for more complex cases, patients are
admitted to the adjacent King Khalid University Hospital for treatment. The follow up
system used is based on recall one week after treatment, and a second three months later

followed by a regular recall every subsequent six-months.

3.2.3.2 Riyadh Armed Forces Hospital

Riyadh Armed Forces Hospital is one of the biggest hospitals administered by
the Ministry of Defence and Aviation. It is located in the centre of Riyadh City. The
hospital provides full treatment for military personnel and their dependants and in some
special cases for civilians. In 1995, there were over 100 dentists working at the hospital
and at the satellite dental clinics administered through the hospital in Riyadh City. The
Paediatric Dental Department staff is made up of two consultants, two registrars, and
three senior house officers (SHO) working in the main hospital, each also working a
small number of sessions in the satellite clinics. There is a commitment to specialist

training at the Hospital, more than four past general practitioner senior house officers
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have undertaken specialist postgraduate training in Paediatric Dentistry, overseas and at

King Saud University, whilst in post.

The DGA service is available to patients for whom it is particularly indicated such as
children who have severe disabilities and/or are medically compromised and very young
uncooperative patients with extensive treatment needs. In 1995-1996 DGA services
were provided on one session per week and on an additional full day (two sessions)
every month. The numbers of patients receiving treatment in each session varies
according to the type of treatment. All patients are reviewed one week after the

procedure, after three months and then every year.

3.2.3.3 National Guard Hospital

Like the Armed Forces Hospital, the National Guard Hospital is a large hospital
located in Riyadh City, but it is administered through National Guard Security. The
hospital provides treatment for National Guard personnel and their dependants and for a
small number of civilians. The dental department provides treatment in all specialities
including paediatric dentistry. Before 1995, staff included only one consultant in
paediatric dentistry, working with two senior house officers, who was responsible for
the DGA service and for treatment provided through the service. After 1995, two
specialist registrar appointments were made, both appointees holding an MSc in
Paediatric Dentistry from USA. DGA sessions were held 4 times per week with four to
five patients receiving treatment per session. The Specialist Registrars share
responsibility for the DGA service and the number of sessions per week has been

increased in the face of long waiting lists for the service. Treatment under DGA at this
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centre is provided for children who have difficulty accepting this using other methods of
management, and includes all types of treatment. As at the other centres, patients are
seen for recall follow up one week and three months after the treatment and every six

months after that.

3.2.3.4 Riyadh Dental Centre

The Riyadh Dental Centre is the only dental centre administered directly by the
Ministry of Health to provide DGA services in Riyadh. It is located next to the Riyadh
General Hospital (known as Al-Shemeasi Hospital), which has a dental primary care
centre as one of its departments. The primary care centre includes a number of general
practitioner dentists who serve the public. Patients attending other clinics and centres
administered by the MOH are referred to Riyadh Dental Centre for treatment if DGA is

required or they have any treatment need which requires a special care.

Professional staffs at the centre are all specialists and include three consultants in
Paediatric Dentistry who all contribute to care for patients referred for DGA. The DGA
service at the centre provides between 4 and 5 sessions per week and daily for children
during Ramadan. During this month more beds are available to provide treatment for
child patients since treatment for adults is frequently postponed. Treatment, which
includes complete dental rehabilitation, is provided for 3-4 patients per session under
the care of a paediatric dental consultant working with a specialist registrar and a senior
house officer. Patients are followed up one week after the procedure. If further
treatment is required at a later date, patients must be referred afresh to the centre by

their DGP at any of the other centres.
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3.2.4 Information regarding sessions and numbers of patients

Information was gathered from staff in the department of Paediatric Dentistry at
each centre regarding the average number of DGA sessions per week and the number of
patients treated per session using a simple questionnaire. This was completed by the
consultant in charge or the dentist responsible for providing treatment for children in the

operating room.

At each of the four centres, a visit was arranged to the Medical Record Department to
obtain a computer print out listing of dental cases treated under DGA during the years
of 1995 and 1996. With the help of staff, hospital records were obtained for patients

listed.

As well as determining the type of treatment provided, data collected at this stage

included, each patient’s name and contact phone number for the family in preparation

for phase II.
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3.3 PHASE II

3.3.1 Oral Health Status

Efforts were made by the researcher to contact families of all patients who had
received treatment under DGA during the one-year period between 4/1/1995 and
31/12/1996 by telephone. On making contact the nature and purpose of the study were
explained before parents were asked to agree that their family take part. If they
accepted the invitation, arrangements were made for the child who had treatment under
DGA and for a sibling to attend for dental examination. The choice of which sibling to
bring was left to the parents. All children were given an appointment at the centre at
which they had received treatment and which was most often their source of routine

care.

3.3.2 Study and Control Groups

Children who had received treatment under Dental General Anaesthesia made up
the Study Group, siblings who attended the examination visit made up the Control
Group. No attempt was made to match siblings by age and for purposes of analysis

control and study groups were therefore regarded as independént.

3.3.3 Clinical Examination

To determine oral health status, children in study and control group were
examined in the dental clinic of the hospital for the presence of new caries, secondary

caries, and restorations, plaque and gingival indices.
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Clinical examination was carried out using a dental operating light with the child supine
and the examiner seated behind the child. For each child a pair of sterile gloves and
fresh set of sterilised instruments were used. All teeth and surfaces were examined in a
standard order and status recorded by a trained recorder. Diagnosis of dental caries was
visual with a plane mouth mirror used to assist visibility. A cotton roll or compressed
air spray was used to improve visibility and to remove plaque or debris. Dental caries
were diagnosed and scored using the BASCD criteria and scoring system, these are

summarised in Table 3.1.

For assessment of plaque, a modification of the index of Greene and Vermillion (1964)
was used. Using the FDI tooth numbering system, the buccal surfaces of the following
teeth were scored for plaque: 55 (or 16 if present), 65 (or 26), 75 (or 36), and 85 (or 46)
and the labial surfaces of the 51 (or 11 if present), and 71 (or 31). If a tooth was absent
the adjacent tooth in the same quadrant was used. The examination for plaque was
carried out using a blunt dental probe (0.5Smm) which was stroked over the buccal or
labial tooth surface to estimate the extent to which the surface was covered by plaque if
present. Scoring used is shown in Table 3.2. Plaque was expressed in terms of the

maximum score and the number of sites with plaque, out of 6, if this was present.

Gingivitis was assessed in gingiva adjacent to the surface on which plaque had been
measured using the modification of Gingival Index described by Loe (1967). As in the
case of plaque, gingivitis was expressed in terms of the maximum score and the number

of sites affected, out of 6.
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