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Abstract: Advances in medical and dental techniques have led to a growing aged population living with complex medical
conditions. This study focuses on the detection of medically compromised dental patients by means of a validated patientadministered medical risk-related history questionnaire. Materials and Methods: We used the questionnaire EMRRH
(European Risk Related Medical History) in order to study the prevalence as well as the risk assessment of past medical
problems in a population who visited dental centers (dental university, dental offices and clinics) for treatment in
Mashhad, Iran. Results: A total number of 1,188 patients were registered, 871 of whom had a medical history that was of
some interest to us. From the population with medical problems which was 30.6% of the total (N=219), 26.7% of the
patients were classified as risk ASA I; 37.3% as ASA II, 16.9% as ASA III; and 19.1% as ASA IV. Among the diverse
pathologies, the highest percentage was hypertension (11.6%), followed by allergies to different drugs (8.37%).
Conclusion: It seems absolutely essential for dental practitioners to take a detailed medical history prior to any therapeutic
procedure, as certain medical conditions, if unnoticed, will lead to unfavorable consequences and/or repercussions.
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INTRODUCTION
Advances in medical technology, wider access to medical
facilities, and better socio-economic conditions have enabled
people to live longer and better than ever before. The seemingly ever-increasing social greying, reported at an unprecedented scale over the past few years, can be translated to a
rise in the number of patients receiving therapy, which, in
turn, pose further medical complications at its wake [1-4].
So “apparently healthy” patients with serious chronic or
past medical problems will need to have detailed medical
histories taken before their dental treatment. Before commencing treatment, the dentist should make sure that these
patients will not suffer any medical risk to their health [4-6].
The study carried out by Abraham-Inpijn et al. in 7 countries showed that there have been 120 deaths in dental surgeries over the last 10 years in Great Britain. In Holland,
where 288 dentists had taken part in the study, 28 emergencies were reported the in one year, including sudden death as
a result of myocardial infarction [1].Several studies also reported the frequency of systemic diseases among dental patients in various countries such as Saudi Arabia, Jordan and
The West Indies with apparent disparities in figures and
numbers. It is necessary to investigate the prevalence of systemic diseases among dental patients in various geographic
places [7-10]. One essential aspect of the dentist's
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responsibility is to assess the medical history of patients before any treatment. Studies have shown that about half of the
patients referred to dental schools had at least one medical
complication [11, 12]. However, many dental practitioners
assume that their patients are systemically healthy, with the
expected result that medical history is often overlooked.
The aim of dental management is to make available safe
and effective treatment, without precipitating a medical crisis.
Accordingly, dental treatment might have to be altered to be
consistent with the medical constraints of the patients, in order
for providing their oral care, better and safer. Occasionally,
consultation with a physician might be necessary [5].
There is a lack of data concerning the prevalence of medically compromised conditions in dental patients in Iran. Based
on our research, only two studies have been carried out to
evaluate the frequency of systemic diseases among patients
who referred to endodontic offices and surgery departments
(not all patients referred to dental school) in Iran [7, 11].
The search for an appropriate questionnaire has been the
focus in several studies over the last few years. Dr. Abraham-Inpijn et al. from Holland has drawn up a questionnaire:
the European Medical Risk Related History questionnaire
(EMRRH), which was selected to be applied in the current
research. Our main objective included:
1) To evaluate prevalence of systemic diseases in Mashhad
dental centers.
2) Comparative risk assessment in patients referred to
Mashhad dental centers based on gender, age, education,
city or village and the type of disease.
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METHODS AND MATERIALS
This cross-sectional study was conducted over a span of
eight months commencing in Nov 2011.Centres participating
in the research include Mashhad dental school, private offices and clinics across the city of Mashhad, the state capital
of Khorasan-Razavi province, north-east of Iran. The data
were collected through personal interviews conducted by the
same dentists who completed the patients’ questionnaires.
The study population included 1,188 randomly selected
patients, using a systematic sampling procedure from dental
centres. Demographic information (age, gender, marital status,
etc.) was collected. Meanwhile, the standard EMMRH questionnaire focusing on specific medical conditions including
respiratory diseases, anemia, diabetes mellitus, hypertension,
kidney problems, hepatic diseases, epilepsy, bleeding disorders and cardiovascular diseases was completed prior to
treatment [1]. There were 23 main questions, each containing
one or more detailed questions. All questions were given an
ASA grade from I to IV. When there was a negative reply to
the main question, the ASA risk was denoted as I. If the reply
was affirmative, the risk would be designated as II, III or IV.
The higher the degree of ASA was; the higher the level of risk
for each patient was reported.
A positive reply was recorded as an ASA II risk, alerting
the dentist to the presence of the disease. Each question was
followed by 2 or more sub questions which indicated the
increasing severity of the disease proportional to the score
given. A positive answer to the first sub question gave rise to
the score of ASA III and a subsequent positive reply to a sub
question of the same principle question resulted in a score of
ASA IV.
However, in this study 5 questions concerning the history
of hemophilia, anemia, tobacco use, gastrointestinal diseases,
and past blood transfusions were added to the questionnaire.
When there were doubts concerning the patients’ medical
status, they were reexamined with medical consultation suggested if necessary. This study was approved by the ethical
committee, Mashhad University of Medical Sciences, Iran.
Statistical Analysis
The analysis was carried out applying the SPSS software
(SPSS for windows, version 11.5, Chicago, IL, USA). The
standard median and deviation of age pertaining to the general population and individuals with and without medical
histories were recorded. For the group of patients at medical
risk, related histories related to each particular disease was
taken. Subsequently the percentage of people suffering from
these diseases in relation to the general population was calculated. The average age of the population with and without
risk-related histories was compared using the Mann-Whitney
test. The Pearson X2 test and t-test were chosen to assess the
statistical significance in the prevalence of medical conditions among subgroups (P< 0.05).
RESULTS
A total of 1,188 patients were studied (401,391 and 396
patients recruited from the Dental School of Mashhad, private offices, and dental clinics respectively). Their age was
ranging from 8 to 92 years (64% females, 36% male). Their
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mean age was 38.37±14.36. The mean age of patients with
medical risk-related histories was 39.28 ±15.65 whereas patients without risk-related histories was recorded with a
mean age of 35.77±13.48, which was statistically significant
(p<0.05) by Mann-Whitney test.
However, 97% (n=1,147) of patients were urban dwellers
where as the remaining 3% (n=41) were originally from rural
regions. The occupations also varied: housewives (37.54%),
students (16.83%), businessmen (14.6%), government employees (12.2%), retired people (5.05%), teachers (3.03%),
and unknown (10.69%).
Out of a total of 1,188 patients, 871 patients were reported medically-compromised (73.3%). Following categorization, most systemic diseases were seen to occur in individuals in their 30s and 40s while a few conditions were reported into extreme age brackets: 0-10and 80-90 years of
age.
The medically compromised group consisted of 52%
(n=601) female and 24% (n=270) male. The latter were diagnosed with considerable medical conditions with a statically higher proportion (Fig. 1).

Fig. (1). Frequency of men and women with Medical problem.

In the present study the medical condition with the highest frequency regarded cardiovascular disease (34.1%;
n=406), of these patients, 33.9% (n=138) were suffering
from hypertension.
The second most frequently medical condition was taking
some sort of medication (29%, n=345). At the bottom of the
list were hemophilic patients (0%).
As many as 29% of the total population were taking
medication, with analgesics appearing on top of the list
(46.7%; n=161), followed by drugs for hypertension (29.2%;
n= 101).
Gastrointestinal disturbance came third in the ranking
(18.01%; n=214) after cardiovascular diseases and taking
drugs in dental clinics and private dental offices, while the
same rank was taken by anemia in Dental University Clinic.
The latter condition comprised a total of 17.1% of the
study population whereas diabetes made up a mere 5.63%,
83.58% of whom were insulin dependent (ASA II) whereas
as many as 16.41% were not under sufficient control
(ASAIII). Fig. (2) shows periodontitis and dental caries in
diabetic patient referred to our dental clinic (Fig. 2).
From the patient with allergy, 1.2% (n=14) needed to be
hospitalized or take medication. Of these, 0.2%(n=2) suffered a complication following prescriptions by the dentist.
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Fig. (2). periodontitis and dental caries in diabetic patient.

Data also indicated that frequencies differed in other special conditions: bleeding dyscrasias 4.6%(n=55), respiratory
problems 4.5% (n=54), thyroid diseases 4.5% ( n=54 ),renal
pathologies 3.8%(n=45 ), cancer and leukemia 0.75%( n=9 )
(Table 1). Fig. (3) shows peritoneal dialysis in patient referred to Dental clinic (Fig. 3).
Table 1.

Frequency of medical condition.

Percentage (%)

Frequency

Medical condition

29

345

Taking drug

18

214

Gastrointestinal disorders

17.1

203

Anemia

12

142

antibiotic prophylaxis

11.6

138

Hypertension

9.5

113

chest pain

9.2

109

Heart palpitation without exterior

2.2

26

Heart attack

1.2

14

Heart murmur

7.7

91

Tobacco use

6.9

82

History of allergy

6

71

Received blood products

5.6

67

Diabetes

5.6

67

Bleeding

4.6

55

Pulmonary disease

4.5

54

Thyroid

3.8

45

Renal disease

3.4

40

asthma

2.3

28

Liver diseases

0.75

9

Cancer- leukemia

0.5

6

Heart failure

0

0

hemophilia

Fig. (3). Peritoneal dialysis.

Risk analysis based on ASA classification showed that
out of a total of 1,188 patients, 26.71% (n=317) were within
the ASA I group (they had no medical risk-related history of
any importance); 37.3% (n=443) were classified in group II;
16.9% (n=201) group were placed in class III, and 19.1%
were considered as (n=227) group IV.
The maximum prevalence of ASAII, ASAIII and ASAIV
pertained to drug usage, chest pain, heart palpitation without
exertion and chest pain respectively (Table 2).
DISCUSSION
All patients who attended this study were evaluated during one academic year from Nov 2011 to Jul 2012 for a 32week period in Mashhad dental centres. The population selected for the research almost represented the types of patients visiting dental centres for treatment. These results can
be considered as valid when applied to the general population.
As can be seen, significant systemic diseases are detected
with a greater prevalence, which have to be taken into account when dental treatment is required. As there could be
found no precedence for the current research nationwide,
comparison was drawn with similar findings at the international level. In this study, systemic diseases were detected in
73.7% of the total population, most of which occurring between third and fourth decades of life. In this study the average age of population was 38.37 years. The average age of
medically compromised patients was 39.28±15.65 years
whereas the average age of patients without systemic disease
was 35.77±13.48 years. In Chandler’s study, the average age
of medically compromised patients was 36.7 while Mesgarzadeh and Parrirokh reported an average age of 48 and 33.8
years in the aforementioned groups respectively. It seems
that there was no prominent difference between patients’
ages in different studies [4, 7, 11].
The latest prevalence of systemic diseases and/or drug
therapy was recorded for in their 80s.There seems to be a
higher propensity for dental visits among the young population afflicted with medical conditions. In contrast, medical
complications may have barred the older patients from seeking dental consultation and/or treatment. Only those favoring
better physical health and/or transport were able to attend
dental centres for consultation.

Medical Risk Assessment in Dental Patients

Table 2.
Medical
problems
ASAI
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Medical problems measured by the MRRH and their ASA risk scores.

Diabetes

Thyroid
disease

kidney
disease

liver
disease

Cancer
leukemia

hyperventilation

Drug mediprophylaxis
cation

Faint

1121 (94.4%) 1134 (95.5%) 1143 (96.2%) 1160 (97.6%) 1179 (99.2%) 1177 (99.1%) 1166 (98.1%) 879 (74%)

pregnancy

1046 (88%) 1166 (98.1%)

ASAII

56 (4.7%)

9 (0.8%)

30 (2.5%)

28 (2.4%)

5 (0.4%)

11 (0.9%)

22 (1.9%)

345 (26%)

ASAIII

11 (0.9%)

37 (3.1%)

11 (0.9%)

-

2 (0.2%)

-

-

-

-

ASAIV

-

8 (0.7%)

4 (0.3%)

-

2 (0.2%)

-

-

-

-

Epilepsy
n (%)

Asthma
n (%)

Medical
problems

ASAI

423

Chest pain
n (%)

Herat
attack
n (%)

Herat
murmur
n (%)

Herat
palpitation
without
exterior
n (%)

Herat
arrest
n (%)

Hypertension
n (%)

Bleeding
n (%)

142 (12%)

Lung
disease
n (%)

22 (1.9%)

Allergy

1075 (90.5) 1162 (97.8) 1174 (98.8) 1079 (90.8) 1182 (99.5) 1050 (88.4) 1121 (94.4) 1162 (97.8) 1148 (96.6) 1133 (95.4) 1106 (193)

ASAII

30 (2.5)

5 (0.4)

8 (0.7)

44 (3.7)

1 (0.1)

138 (11.6)

16 (1.3)

21 (1.8)

7 (0.6)

21 (1.8)

66 (5.6)

ASAIII

42 (3.5)

12 (1)

1 (0.1)

24 (2)

4 (0.3)

-

14 (1.2)

-

25 (2.1)

8 (0.7)

14 (1.2)

ASAIV

41 (3.5)

9 (0.8)

5 (0.4)

41 (3.5)

1 (0.1)

-

36 (3)

5 (0.4)

8 (0.7)

26 (2.2)

2 (0.2)

Gender predisposition ratio was 1.9 to 1 in this research
(table), akin to Delavarian’s [6] findings which included
38.2% male and 61.8% female, exceeding chandler’s [4],
reporting 40% and 60% for the same order of sexes and
46.1% men and 52.3% women in Smeet study (2). Radfar
also came up with a ratio of 2 to 1 whereas Danuti reported 5
to1 [13,14]. This indication on the part of female population
can be attributed to their greater health consciousness, from
both oral and physical perspectives.
In our study, women comprised 69% of those diagnosed
as “medically compromised”, as opposed to men with will
below half this figure (31%).
The most common conditions included cardiovascular
diseases, drug therapy, GI diseases and anemia, whereas
Smeets’ most prevalent list included allergy (8.7%), heart
diseases (6.8%) hypertension (4.4%) and respiratory diseases
(3.2%), indicating that COPD and allergy were rising along
with aging [2].
Allergy was the most prevalent in Suomi, Saengsirinavin
and Dhanuti findings (8.3%). This condition came second
following hypertension in Chandler’s list [4, 14-16].
Al-Bayaty, Aggrawal reported hypertension and diabetes
as common diseases [10, 17]. Similar to our study, heart diseases were the most common condition in Belgium, Canada
and Germany. By way of illustration, cardiac diseases (13%)
were the most frequent in the former nation followed by hy-

pertension (9%) and endocrine diseases (8%). These conditions were also the most frequent in Germany (25%), followed by drug- related allergies (23%), anemia (12%) and
neurological diseases (9%) [18, 19].
Heart diseases were found in 34.1%, 14.9% and 15.6% of
patients in the current study, chandlers’ and Simmons’ research respectively [4, 20-22]. This is while Glick from the
Diagnostic Science Centre in New Jersey Dental School reported a mere 10% of prevalence for this morbid as well as
fatal condition in USA [23].
Heart disease and hypertension were shown to have been
closely interconnected (ASAII) as the latter was diagnosed in
34.9% and 13.8% of those with hypertension in our and
chandler’s study respectively [4].
Hypertension and cardiac disease were the most common
medical problem encountered by Mesgarzadeh and Parrirok
in order [7, 11]. Given the somewhat similar prevalence of
certain conditions namely cardiovascular, the pertinent management requires adequate knowledge and confidence on the
part of the dentist.
The other factor to be taken into account is the large
number of patients (n=345), which comprised nearly 26% of
the total population who are on some kind of medication.
This is the consequence of the high level of medical background. It is known that all drugs have secondary effects,
often interfering with dental treatment.
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In Chandler study, 24.1% of subjects took drugs [4],
Similar to our findings which reported a high prevalence of
drug prescription usage. The most common medication reported by our patients in this study was analgesics (13.65%),
followed by 8.50% of patients who were taking medications
for hypertension. Similarly, Afolabi also came up with this
group of drugs as the most commonly used [24]. In Chandler
study anti-hypertension drugs and corticosteroids were the
commonest whereas Radfar identified ant-histamines as the
most prevalent [4, 13]. The result of our study indicated that
many patients were taking a variety of medications. The simultaneous use of variety of medications requires health care
providers to be familiar with drugs and their interactions.
Respiratory diseases hovered around 8% of our population study while Chandler study claimed that 3.77% of this
patients suffered from the conditions. This disease was as
common as 3.14% and 3.47% in Japan Dental School and
CDC study. In comparison ours were highest among other
finding, urging special attention in this respect [4, 25, 26].
In the United States 2-4% of the population is diabetic.
The prevalence of diabetes is 6 times higher than 40 years
ago [27]. Our research has shown that 5.6% of the total
population was diabetic; 4.7% used insulin products and
0.9% was non-controlled diabetes. In the United States 9095% of diabetics have type II diabetes [28]. The incidence of
type I diabetes has increased greatly in children and teenagers in last few years .The proportional distribution of type II
diabetes rises from 8 cases per 100,000 at age 15, to 163
cases per 100,000 at age 65. This increase shows the effect
of age on this disease [26].
There are very few reliable studies that show the prevalence by thyroid diseases. Studies carried out in Great Britain
revealed 25-30 cases of hyperthyroidism per 10,000 women,
and this disease is 10 times more frequent in women [29]. In
our study, 0.7% of population study suffered from hyperthyroidism (ASAIV).
In Great Britain there are 3 cases per 1,000 women per
year of hypothyroidism. It is estimated that there are 14
cases per 1,000 women and 1 per 1,000 men [29]. In our
study 0.9% of the total population suffered from hypothyroidism (ASAIII). In the United States hypothyroidism was
5-6 times more frequent than hyperthyroidism [29], making
statistics comparable with other studies.
As for the allergy-related conditions, a percentage of 6.9
of the total population study were reported with allergy,
17.1% of whom requiring hospitalization, whereas 2.4%
experienced some kind of allergic reaction while receiving
dental treatment. These figures were comparable to Chandler’s reporting 8.37%, 1.5% and 3.6% for the mention conditions respectively. Despite the less prevalent nature of such
conditions, the related risk valuation (ASAIII) gives rise to
the importance of consideration in history taking. Allergy
can cause multiform erythema, skin rashes, exanthemas and
anaphylactic shock. Although patients with allergic problems
are rare, but considering to risk evaluation (ASAIII), the
importance of allergic background in taking history emphasized.
Having been based assessed as for as the prevalence of
their conditions, the patients were subsequently classified
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based on the findings from their medical history. This riskrelated classification allowed the dentist to identify patients
who can be treated with no risk at all while receiving treatments, as well as those whose treatment encompasses a
greater degree of risk, however minimal. Similar studies using the same type of questionnaire have been carried out in
other countries, where it was also shown that many patients
had medical risk-related histories. For example, a study carried out in Holland with 29,424 patients having undergone
dental surgery showed that 78% had an ASA risk I (with no
medical risk histories); 12.7% ASA II; 5.7% ASA risk III
and 3.5% ASA risk IV [2].
The highest and lowest prevalence deleted in our study
went for ASAII (37.3%) and ASAIII (16.9%) respectively.
was the least common ASA grade in our study. A comparison was drawn by Abraham-Inpijn as for the prevalence of
ASA degrees in 10 European countries in 1998 and 2008.
They found that ASAI prevalence decreased from 78% to
57%, implying that the percentage of medically compromised patients had increased [1]. The prevalence of various
medical conditions affecting patients who had referred for
dental treatment was also investigated by Abraham-Injipin
based on European Medical Risk Related History [19, 25].
Another in Belgium involving a total number of 248 patients
reported 57% of the subjects without any risk-related medical history (ASAI), whereas ASAI, II, IV affected 25%, 11%
and 7% in order [19, 25]. By comparison, the record percentages pertaining to ASAII, III and IV classes belonged to
those receiving drug therapies, patients with chest pain and
cases of heart palpitation without exertion respectively. This
is indicative of the fact that high-risk heart conditions are
among the most common, thus meriting particular attention
when taking medical history prior to treatment.
Given the high prevalence of the medical conditions in
those referring for dental treatment, it seems of paramount
importance for the dentist to take a through and precise
medical history, preferably through a questionnaire which
enables the practitioner to classify the patient instantaneously. Possible complications can thus be avoided.
CONCLUSION
The main conclusion of our study is a need for taking a
complete clinical history of all patients, so avoiding any possible treatment that could put the patient’s health or even his
life, at risk. One of the types of clinical questionnaire that
can be used is the EMRRH, due to its far-reaching and thorough questions. It is hoped that it will prove to be an invaluable tool for use in the dental practice. Dental schools may
have to expand to include subjects such as the management
of medically-compromised patients, pharmacology, and
medical emergencies. Continuing education courses should
emphasize these subjects as well. In dentistry, the curriculum
may require modification toward a more medically-oriented
dental education. Dental educators should reassess their materials and methods of education to ensure that dental practitioners are sufficiently equipped for meeting the population’s
requirements for dental care medical needs. Knowing about
systemic diseases and medications will help dental practitioners to be aware of life-threatening situations that may occur
during dental treatment.
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