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INTRODUCTION

In modern times , the profession of dentistry has frequently
been the subject of inquiry or , more often , speculation concerning
the occurrence of occupationally related diseases . Such concem
would naturally be generated when the dentist is viewed in his work
ing milieu -- where he is being constantly exposed at "low dosage " but
for " long term " to a myriad of potentially hazardous biological ,
chemical and physical agents . Among such agents are included micro
bial and viral contaminants , mercury , ionizing radiation , oils or
lubricants , waste sedation gases , particulate matter in aerosol
sprays , various medicaments and other dental materials . Dentists ,
therefore , constitute a large occupational group at risk to multiple ,
potentially hazardous exposures .
The present contract , HSM - 99-72-72 , the Mortality Study of

Dentists , has adopted a classic epidemiological approach to the
study of chronic disease of possible occupational origin in the
selected profession of dentistry . Disease states leading to death
are identified as being associated with the particular profession in
contrast to other occupations or professions . The excess of all
carse ct cause - specific mortality is , in turn , used as an indicator
of potential occupational hazards . The research design is the pro
spective study done in retrospect . This approach has proved useful
in the investigation of certain selected working populations where the
histories of exposures to potentially hazardous agents are known or
where there is little change in occupation over time . In the present
study a cohort of dentists is defined and monitored over a specified
period . The vital status of each member is determined and for those
identified as deceased , the death certificates were obtained from the
appropriate civil authority . Multiple causes of death including the
underlying cause were coded and assigned by a trained nosologist ac
cording to the 7th International List .
Included among the demographic data which were captured for the

entire cohort are year of birth , school of graduation , year of gradu
ation (or years of exposure to risk ) and specialty of practice . The
observed death experience of the cohort was adjusted for age - sex and
calendar year and compared to control or comparison populations to
determine excess or deficit deaths in an attempt to establish if
dentists do , in fact , present an unusual mortality pattern . This
mortality experience is then used to indirectly address the question
of identification of potential occupational hazards associated with
the profession .
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REVIEW OF THE LITERATURE

A. Mortality Experience

The earliest concern with the mortality experience of persons en
gaged in the profession of dentistry dates from the late nineteen
twenties with the publication of the Registrar General's Decennial
Supplement , England and Wales , Occupational Mortality (1927 ) . In that
publication the mortality experience of dentists , for the first time ,
was described separately from that of other health professionals . The
Decennial Supplement related deaths of 1920-1922 to the census of 1921
and reported that the Comparative Mortality Figure was lower for den
tists than for medical practitioners . These rates were 910 compared
with 1,021 for the latter . The mean annual death rate per 100,000 was
10,993 scr centists compared to 10,986 for physicians . Dentists demon
strates , however , greater mortality ratios for some specific causes
than is their fellow medical colleagues . Their rates for diabetes ,
digestive diseases and pathisis were higher ; the rate for cirrhosis
of the liver was exceeded by only five other occupations . Howkins
( 1935 ) concluded that dentists "live considerably longer than medical
men and very slightly longer than the average person .

The next Decennial Supplement ( 1938 ) related deaths of 1930-1932
to the census of 1931 and , again , dentists had " average mortality .
Dentists bad a Standard Mortality Ratio ( SMR ) of 96 , relatively
" average . " They also had " probably a significant excess of mortality "
irom heart #sease other than valvular and from suicide ( 16 observed
compared with expected ) . Physicians demonstrated as SHR of 106 for
ages 20 to 65 years . Deatists , nevertheless , among professional men
Lad the highest mortality rates in the most productive age group , 45 to
55 years of age .
In 1951 the American Dental Association initiated a study of the

mortality experience of U.S. dentists (ADA , 1956 ) . The cooperation
of a majority of the state departments of health was enlisted to re
view death certificates in their respective jurisdictions and to for
ward copies that indicated occupation of the deceased to be "dentist . "
For the period 1951 through 1954 , the number of reported deaths was
3,707 . Data were reported only for white male dentists and as per
centages adjusted for differences between the age distributions of
living dentists and the 1952 white male population . Significantly
higher percentages were recorded for diseases of the circulatory sys
tem . Suicides were higher but not significant ; deaths from neoplasms
were also lower . The percentage of dentists dying from accidents ,
poisonings and violence was significantly lower .
Because of World War II , there was no census in England in 1941

and therefore no Occupational Supplement was published . The next Sup
plement (1958 ) was based on the census of 1951 and related to deaths
during 1949-1953 . Again , dentists had an " average " mortality . There
were 125 deaths registered ( observed ) for coronary thrombosis and 90
expected a significant excess . The only other cause for which there
was a significantly high mortality was suicide with 27 observed and 10
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expected . Suicide , when considered as a cause of death for all ages ,
ranked dentists twelfth among 425 other occupations and first among
the professions . A deficit was observed for bronchitis among dentists
with 11 observed and 41 expected . Physicians , on the other hand , had
an SMR of 89. Excesses were observed for coronary thrombosis , vascular
lesions of the C.N.S. , cirrhosis of the liver and suicide (61 observed
and 27 expected ) . In the age group 45 to 55 years the death rate for
all professional men (92 ) was lower than all sales , taken as 100 for all
causes ; the same ratio for dentists was 100. Dentists in the same age
group , therefore , demonstrated a death rate which was higher than other
professionals . This was also true for the age group , 55 to 64 years of
age .
Te American Dental Association continued to collect data on mor

cality experience of U.S. dentists that was begun in 1951. The next
study covered the years 1955 through 1960 (ADA , 1962 ) . The number of
participating states changed and some did not participate for the
endre reporting period . Data on 6,739 deceased white male dentists
were adjusted in the same manner as the previous study . Significantly
higher proportionate mortality expressed as a percentage was indicated
for diseases of the circulatory system . For four major causes of
death -- acidents , poisonings and violence , diseases of the respira
tory system , infective and parasitic diseases and mental , -psychoneurotic
and personality disorders - the percentages were significantly lower
than the waite male population . Suicides accounted for 1.84 percent of
all deaths ( 124 for the six -year period ) .

When the 1950 Census of Population was being formulated , circum
stances were favorable to a reconsideration of the study of occupa
tional mortality from the death and census records . Guralnick
( 1963a ) reported on all and selected causes of death among men 20-64
years old within selected occupations by age and color . White male
dentists aged 20-64 demonstrated an SMR of 87 while those 25 to 59 years
of age were reported as 89. Comparable figures for white male physi
cians were 91 and 84 respectively . Significantly higher SMR's ( com
puted using the population enumerated in the 1950 Census ) for dentists
were described for arteriosclerotic heart disease including coronary
diseases , for diseases of the coronary arteries and for suicides for
both age groups ( this last was 142 and 156 respectively and were based
on 596 deaths of which 27 were suicides ) . Significantly higher SMR's
for the age group 20-64 years of age were found for major cardiovascular
renal disease , diseases of the cardiovascular system and diseases of
the heart and rheumatic fever . Physicians had statistically signifi
cant SMR's for both age groups for major cardiovascular -renal diseases ,
diseases of the cardiovascular system , diseases of the heart and other

diseases of the coronary arteries . Suicides numbered 48 and were based
on 1,301 deaths . The SMR's were 114 and 111 for each of the age group
ings and were not significant .
Blachly , et al . (1963 ) examined mortality from suicide among pro

fessional groups in the State of Oregon . The death certificates of all
persons committing suicide in the state during 1950-1961 were reviewed
for a twelve -year total of 2,674 . Population figures for physicians
and dentists were obtained from the respective state boards of registra
tion . The average rate for dentists was 62.03 ( 77.91 per 100,000 per
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year for 1950-1956 and 46.15 per 100,000 per year for 1957-1961 respec
tively ) . The rates for physicians were 30.29 or 15.75 per 100,000 per year
year for the first period and 44.84 per 100,000 per year for the second .
Blachly concluded that "the suicide rate among physicians , dentists and
attorneys was about three times that of white - collar workers , whereas
the rate of teachers in elementary and secondary schools was lower than
average .
Glass ( 1966 ) , in testing the hypothesis of excess mortal among

dentists from leukemia because of use of X - ray , examined the mortality
experience of a cohort of New England dentists for all and selected
causes . The mortality experience of more than 1,000 white male deg
tists who had practiced in the New England states between 1921 and 1960
was compared with the New England white male population and with u.s. physi
cians . With only 3 percent of the cohort lost to trace , a statistically
significat SMR of 83 for all causes was observed for the dentists com
pared to the New England white male population . Compared to U.S. phy
sicians , SMR's for all causes were significantly less for the dentists
(based on Own deaths - only ) during 1921-30 , 1939–43 and 1949–53 . No
significant difference was observed for leukemia , buccal cancer , cancer
of the parceas , cancer of the respiratory system , heart disease ,
cirrhosis of the liver or diabetes . Significantly less cardiovascular
renal disease , chronic nephritis , cancer of the digestive organs and all
fords of cancer were observed , while t excesses for vascular
lesions of the C.N.S. , accidents and suicides were found compared to
the New England white male population .
The third in the series of mortality studies conducted by the

America Dental Association covered the period 1961 to 1966 ( ADA , 1968a ) .
Reporting o

u
t

6,070 white rale dentist deaths , diseases of the circula
tory system were greater for the dentists while the proportion o

f

den
tists dying of cancer was only slightly less than the white male popu
lation .

Dean (1969 ) reported o
n the mortality experience o
f

South African
physicians and dentists for the seven -year period , 1960-1966 , using the
census of 1964 and tracing all those who had died before and after
this time . Comparisons o

f

age - specific death rates among white male
physicians , dentists and the white male population indicated a favorable
mortality experience for both professional groups . Physicians had con
siderably lower death rates than the white male population for all
causes except coronary thrombosis , lung cancer and suicide . Dentists
were not remarkable for any excesses in all or specific causes of death .

A cohort study o
f mortality experience among Massachusetts den

tists was attempted to study deaths from leukemia with a group of
3,239 male dentists in 1959 (Warren and Lombard , 1970 ) . A total of
392 deaths were observed ; death from coronary disease was most frequent .

N
o

excess mortality was attributable to the use of ionizing radiation .

The Registrar General's Decennial Supplement , England and Wales ,

Occupational Mortality ( 1971 ) relates the number of deaths in 1959-1963
with the 1961 census . For the 1961 census , occupation was requested o
n

a 10 percent sample and there is a suggestion that bias may have entered
into the sample with an over - estimation of the number of dentists at

risk . Death rates per 100,000 for male dentists were 7
4 , 133 , 460 and
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1,393 for the age groups 25-34 , 35-44 , 45-54 and 55-64 respectively .
This is substantially less than the recorded 103 , 202 , 653 and 1,929
for physicians in each of the above age groups . The ratio of each
death rate , for each age group , to the corresponding rate for all
males , with the ratio being expressed as a percentage , is 66 , 55 , 65
and 64. The SMR for dentists is 64 and for physicians is 89. Both
professionals have SMR's that are less than that of all males . Most
important is that the mortality of dentists is below " average "
through age 65 and compares favorably with that of other professions .
Hill and Earvey (1972 ) re - examined the findings of the Decennial

Supplements on Occupational Mortality for dentists and three other pro
fessional groups . They concluded that differences in mortality experi
ence could be related to cohort date of birth . Dentists -and physicians
bord before 1900 experienced an increased mortality while later
coborts experience a below average mortality . Calculated SMR's for
specific causes for dentists , using the 1949-53 and 1959-63 figures
combined , yielded statistically significant excesses only for suicide
at the 0.05 Level (SMR = 205 ) . A higher than average risk existed for
arteriosclerotic heart disease , hypertension and cirrhosis of the
Liver . However , none was statistically significant .
Occupational mortality in the State of Washington was the subject

of a report by Milham ( 1972 ) . The study covers the period 1950–1971 .
Proportionate mortality ratios calculated for the period . 1961-1971
demonstrate statistically significant excesses for pancreatic cancer ,
accidents ( 800-999 ) and suicides . For the latter , 21 suicides were
observed for the ten -year period while seven were expected .

Rose ard Rosow ( 1973 ) examined the suicide experience of persons
in the State oi California by selected occupational groups . All death
certificates filed in the state during the three -year period from
January 1 , 1959 through December 31 , 1961 were reviewed . These
deaths , in turn , were related to data on occupations that has been
collected during the 1960 census in California . Age - sex adjusted
suicide rates for male professional - technical workers , 25 years and
older , yielded an annual rate of 83 per 100,000 per year for dentists .
This rate was exceeded only by chemists , pharmacists and non -medical
technicians . Physicians demonstrated a rate of 79 per 100,000 per
year . All rates used the white male California population as
a standard .
Finally , the newest study by the American Dental Association

( 1975 ) continues the original research into the mortality experi
ence of dentists . During the period 1968-1972 , 4,190 deceased white
dentists ' certificates were collected by 31 state departments of health .
As in the previous studies the age - adjusted rates were calculated using
the white male population . Eighty - five suicides were reported for the
five -year period . This accounts for 2 percent of all deaths . Excesses
are described only in diseases of the blood and blood - forming organs
and symptoms of senility and ill-defined conditions .
This review of articles concerned with the mortality experience

of dentists for all and specific causes demonstrates that many different
approaches have been tried , that the mortality is reported in many
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different ways and the focus has often been on different areas . All
have one common finding that the mortality experience of dentists
is remarkably different than that of the general population . The den
tists always have a more favorable experience than the general popula
tion for all causes and a more favorable experience than their profes -
sional peers . Most of the more substantial studies reviewed have
generally the same design -- the collection of death certificates
around a census year and then relating occupation as reported in the
census to the occupation designated on the death certificate . The
problems associated with thisapproach are many and include the lack
of comparability between the groups yielding the deaths and those
representing the population . The question of size of numbers is also

Only the study by Glass (1966 ) was unique for its cohort
approach . And most questionable about that study is its size for
detecting " real " differences in cause -specific mortality . For the
various studies and over different times , cause - specific mortality
has changed . This may be a reflection of secular trends in mortality
or result from the study design itself . One cause of death appears
to be consistent . Suicide when reported is usually in excess of, if
not statistically significantly different than that of the general popu
lation . Several times it is reported as exceeding that of other pro
fessional groups . This finding could very well be the result of under
estimating the population at risk or reflect difficulties in study design
The next section will review studies ofmorbidity and their

possible impact for directing attention to potential hazards in the
occupation of dentistry .

B. Morbidity Experience

Howkins (1935 ) categorized occupational diseases into four classes
(1) due to posture , (2) due to infection , (3) associated with the
nervous system and ( 4 ) due to drugs . Disabilities connected with
posture were " dropped shoulder , " flat feet , varicose veins and even
hemorrhoids , scoliosis , and gastric or duodenal ulcers . Respiratory
diseases , measles , whooping - cough , mumps , extragenital syphilis , and
fections of the eye were diseases of the second class . Nervous system
problems were headaches and migraine . Drug -caused idiosyncracies
were dermatitis due to novocain , rhagades associated with use of
plaster of Paris and perhaps even chronic mercurial poisoning from
manipulation of amalgam . Formalin , tricresol - formalin , pyrogallic acid
and hydroquinone were stated to have caused dermatitis or eczema . He
concluded , despite the above , that the profession was a "healthy
occupation . "
For dentists who came to the Mayo Clinic for work -ups during the

calendar year 1940 , Austin and Kruger ( 1947 ) reviewed the physical
findings for two hundred and seventy - three . The greatest incidence
of disease involved the gastro - intestinal tract with ophthalmologic
conditions next . Genito - urinary conditions , exhaustion , cardiac ,
proctologic and dermatologic diseases followed . Less frequently en
countered conditions included rheumatism , malignant lesions and
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orthopedic complaints . The findings were not compared with findings
for all men of similar age groups but it was concluded that dentists
are " reasonably healthy .
The Newark Clinical Group observed 56 dentists over a period of

years (Berstein and Balk , 1953 ) . Complete physical examinations and
histories were obtained for all patients . The study group was divided
by age : those less than 45 years of age and those 45 years and older .
Patients could report more than one complaint . The most common com
plaint was an anxiety state which was reported in 42 percent of the
entire group . For the younger dentists , it was a complaint of more
than 52 percent . Gastrointestinal diseases were represented by more
than one- third of the total group and were only slightly higher in
the older aged . Cardiovascular diagnosis was made in 30 percent of
the total group with a higher occurrence in the older dentists . The
other disease of note is respiratory disease and this occurred in
ore - fourth of the dentists with little distinction by age . More than
one - half of the dentists were classified as having another disease
state . Findings in this study differed markedly from the previous
study . Differences were attributed to selection of patients by
facility with the Mayo Clinic seeing most patients from the large
midwest which was predominantly rural as opposed to the Newark Group
whose patients came from a small , highly industrialized metropolitan

The most important conclusion reached was that the anxiety
state was the chief occupational disease of dentists .
Cureton ( 1961 ) in conjunction with others conducted physical

fitness tests on more than 100 dentists and recorded results along
with private interviews . The most commonly observed physical disa
bility was " drculatory sluggishness " followed by an excessive girth
of the abdomen compared to chest measurement . Both are characteristic
of a sedentary occupation and poor physical fitness . In interview or
questionnaire , joint weakness or aches , pain and stiffness was re
ported as frequently as nervous tension . Headaches , eye fatigue and
varicose veins were the next most frequent complaints .
Russek ( 1962 ) in a study of emotional stress and coronary heart

disease among three groups of professionals sent questionnaires
eliciting information on occupation and coronary heart disease and
hypertension . For dental specialists , general practitioners were
ranked by the Delphi approach to be in the most stressful category ,
followed by oral surgeons , orthodontists and periodontists . Replies
revealed a tendency of coronary heart disease prevalence to increase
with increased stress rank . This was also characteristic of physicians
ranked by " stress category . " Among dentists as well as physicians,
hypertension bore no consistent relationship to " stressfulness . "
A survey of dentists over sixty years of age was conducted by the

American Dental Association ( ADA , 1963 ) to determine prevalence of
illnesses and injuries among this group . Of 3,315 respondents , 682
or 20 percent reported one or more illnesses resulting from dental
practice . Diseases of the circulatory system were reported most fre
quently , followed by diseases of bones and organs of movement . More
than 3 percent reported other illnesses and conditions which included
mental and nervous conditions , diseases of the genito - urinary system ,
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fractures and sprains . Sixty -nine percent of the respondents list
one or more conditions described in the National Health Survey as
chronic diseases . Age comparison for 5 selected conditions covered
by the National Health Survey demonstrated that dentists had more
hernias , diabetes and peptic ulcers . Chronic skin conditions and
allergies were reported by dentists as being practice -related but no
comparison group was available .
Eccles and Powell (1967 ) reported on the results of a postal

questionnaire on morbidity sent to 358 English dentists . Questions
asked were age , height , weight , number of years in practice , specialty ,
number of chairside hours worked per week , major changes in hours
worked , number of patients seen per week , number of weeks of holiday
per year , and questions concerning health , attitudes to the practice
of dend'stry under present conditions and surgery equipment and
organization . Conditions of health were divided into those of :
masculo - skeletal , stress associated and miscellaneous . More than
70 percent reported symptoms related to musculo - skeletal while only
a ciri reported stress -related diseases (more than one symptom could
be reposred ) . About 40 percent , however , reported symptoms that were
classified as miscellaneous ( such as hemorrhoids , varicose veins and
bernia ) . The authors concluded that although their data gave preva
Lence figures for certain disorders , there was no comparable data for
conpartson with other professions .
The health of dentists in South Africa was the concern of

Deverall ( 1969 ) . Questionnaires were returned completed from 600
dentists , and described , among other things , common ailments . Without
excepcion , the 330 who reported some ailment stated that it was associ
ated with their profession and that it occurred frequently or was
chronic . The most frequent disability was gastro - intestinal , followed
closely by sinusitis , faulty sight ,, arthritis , headaches , dermatitis ,
indigestion , poor hearing , and respiratory and circulatory disease ,
There has been only one , but unconfirmed , episode of fatal mer

cury intoxication of a dental surgery assistant ( Cook and Yates , 1969 ;
Yates and Cook , 1970 ) . The authors concluded that the rapidly fatal
renal failure in the case was the result of mercury intoxication . The
reports are noted here for completeness .
Powell and Eccles ( 1970 ) extended their earlier research by look

ing at the health of another group of professionals , pharmacists , and
compared the data with that of the dentists . Dentists suffered more
musculo - skeletal disorders than did pharmacists . No other major dif
ferences in morbidity between the two groups was reported , although
the groups differed in hours worked , concern with technical achieve
ment and satisfaction with work .
Campbell , et al . ( 1971 ) studied the physical and recreational

activity of dentists in Australia . Reasons for nonparticipation in
physical activity varied but were mostly related to fatigue or will .
Physical exercise is suggested as one of the means by which some of
the occupational hazards of dentistry could be overcome .

The use of inhalation anesthetic in dentistry and as a potential
occupational danger was studied by Cohen , et al. ( 1975 ) . The study
reports the results of a survey of certain health conditions among
members of the dental profession . Using all members of the American
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Society of Oral Surgeons and a 4 percent sample of the American Dental
Association membership , the health histories and number of hours ex
posed per week to anesthetic gases were elicited via a nail questionnaire .
The major results of the study indicate that the incidence of spontaneous
abortion is increased about 78 percent in the spouses of exposed dentists
compared with spouses of unexposed dentists , and is statistically signifi
cant at the 0.01 level . Congenital abnormalities appear to be slightly
higher in fetuses of exposed deatists compared to unexposed dentists .
The rate of cancer in male respondents appeared to be greater but not
statistically significant for the exposed group . The incidence of liver
disease was found to be increased 156 percent in the exposed group -- a
difference that was highly statistically significant .
Djerassi ( 1971 ) describes the potential occupational hazards in

dentistry as being related to the effect of chemical substances , physical
influence , mixed influences ( chemical and physical ) , infections and skin
manifestations . The difficulty is in proving the causal relationship
between the manifestations of the disease and the occupational hazard
which is considered the initiator of the disease . An excellent discus
sion of the problem is given and an extensive bibliography is included .
The above review is most noteworthy for the inadequacy of data

relating current morbidity to the occupation of dentistry . There is a
general " feeling" among dentists that some ailments are directly related
to the profession , such as postural defects , varicose veins and eye
injuries , but more subtle disease states have not really been defined .
The following review describes potential hazards in the dental operatory .

C. Eazards

of all potential hazards in the dental operatory , mercury probably
has received the most attention . The use of mercury amalgam was intro
duced into the United States in the 1830's . Since that time controversy
has raged about the mercury presence in the dental practitioner's office .
Goldwater ( 1964 ) has remarked :

After studying the absorption and excretion of mercury
' In man intensively for nearly five years I have reached
one conclusion which I believe can not be disputed ,
namely that the areas of ignorance are vast and the
areas of knowledge small .

The hazard to health of the dentist or his auxiliary personnel is
( 1 ) systematic absorption of mercury through direct contact with the
skin , ( 2 ) inhalation of mercury vapor given off at room temperature
and ( 3 ) inhalation of airborne particles of mercury or mercury - con
taminated particles (Nixon and Rowbotham , 1971 ) ,
The symptoms of mercury poisoning are erthism , tremor , speech

disorders , alteration of handwriting , motor and sensory nerve disorders ,
eye infections and an oral pathosis (Mantyla and Wright , 1976 ) . Many
studies have been concerned with the determination of mercury levels in
the individual (Gaspersic , 1973 ; Goldwater , et al. , 1964 ; Hefferren ,
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1976 ; Hoover and Goldwater , 1966 ; Hyland , ét al . , 1971 ; Jacobs , et al . ,
1964 ; Jacobs , et al , 1961 ; Kevorkian , et al. , 1972 ; Nord , 1973 ) . Ayer ,
et al. , ( 1976 ) attempted to test reflexes as a measurement of mercury levels .
Battistone , et al. ( 1976 ) correlated mercury concentrations with dental
practice characteristics , but overall , none appeared significant in a
comparison of blood levels with clinical chemical data and practice
characteristics . The data indicated that u.s. dentists , as a group ,
practiced good mercury hygiene . Examination of the buccal mucosa was
performed on 1,724 dentists by Brady , et al . (1976 ) and no evidence was
found that could be correlated with mercury levels . Several studies
have focused directly on the hazards of handling mercury by both the
dentist (ADA , 1971 ; Brooks and Allingham , 1974 ; Buckwald , 1972 ;
Joselow , et al. , 1968 ; Knapp , 1973 ; McCord , 1961 ) and his staff
( Caybowski , 1971 ; Mantyla , 1973 ; Meyer , 1962 ; Scheer , 1971 ) . Contami
sation of dental offices , proper evaluation procedures and appropriate
decontamination have been the subject of other reports (Cuzacą , et al . ,
1971 ; Gronka , et al . , 1970 ; Grossman and Dannenberg , 1949 ; Lenihan ,
et al . , 1973 ; Nixon and Smith , 1965 ; Pagnotto and Comproni , 1976 ;
Seereiser , 1974 ) . The use of ultrasonic amalgam condensation was
zranised and the attention that was directed to the dangers of poor
percury hygiene in that procedure resulted in an eventual recommendation
ior withdrawing approval of the device (Chandler , et al . , 1971 ) . More
recently , mercury vapor exposure and hypersensitivity among dental school
populacions have received attention (McGinnis , et al . , 1974 ; White and
Brandt , 1976 ) . Mercury usage has , in fact , received so much attention
la dentistry in recent times that the Council on Dental Materials and
Devices of the American Dental Association has updated its recommen
dations on mercury hygiene la the present year (ADA , 1974 , 1976 ) .
Ionizing radiation has received almost as much attention as a

potential occupational hazard as mercury . The biological effects can
be somatic , which affects the person irradiated , and genetic (Hicks , 1967 ;
Smith , 1972 , 1973 ) . Surveys of radiation dosages received by dentists
(Spalding and Cowing , 1959 ) and the effects of that radiation were the
subject of at least two studies (Glass , 1966 ; Warren and Lombard , 1966) .
Continued investigation of radiation hazards has continued even with
the introduction of newer procedures , equipment and faster film
(Rolofson , et al . , 1969 ) . Attention to inspections of equipment is be
coming a priority in countries other than the United States ( Rothe ,
1975 ) . Radiation hygiene procedures in the United States are continually
updated by the Councils on Dental Research and on Dental Materials and
Devices of the American Dental Association ( ADA , 1967 ) .
While ionizing radiation combines hazards that are both chemical

and physical , the use of the high speed handpiece adds a bacteriological
hazard ( Terranova , 1967 ) . Studies of air contamination by the coolant
have documented hazards from the aerosol spray (Belting , et al . , 1964 ;
Haden , 1969 ; Kazantzis , 1961 ) . Associated with the aerosol spray is the
possible inhalation of oil particles (Nixon and Tilston , 1965 ; Madden ,
1969 ) . A nonlife threatening hazard is the sound of the handpiece in
operation (Ward and Holmberg , 1969 ) . The Council on Dental Materials
and Devices of the American Dental Association addressed some of these
problems ( ADA , 1974 ) .
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The growth of inhalation therapy has created the potential for an
occupational hazard (Cleaton - Jones , 1974 ; Millard and Corbett , 1974 ) .
The transmissability of organisms has always presented a potential

hazard in the dental operatory and a number of studies have addressed
this continuing problem (Bartels , 1969 ; Clark , 1974 ; Katberg , 1974 ;
Pelleu , 1969 , 1970 ) .

New findiags have now demonstrated that viral hepatitis is a
potential occupational hazard (Crawford , 1975 ; Feldman and Schiff ,
1975 ; Glazer , et al . , 1973 ; MacFarlane and Mason , 1972 ; Mosley and
White , 1975 ; Southam , et al . , 1968 ; Schwimmer and Howitt , 1973 ; Weil
and Berstein , 1975 ) . This concern has prompted a recommendation from
the Council on Dental Therapeutics of the American Dental Association
( ADA , 1976 ) .

Infectious diseases are being once again examined as potential
occupational hazards (Frick , 1973 ; Harris, et al., 1969). Other occupa
cional hazards such as eye injuries (Gillette , 1966 ; Lorato , 1966 ) have .
always been recognized as are injuries to the hand (Lorato , 1968 ) .
The Etaal recognizable hazard to the dental practitioner is stress .

Waile job stress is an occupational hazard , it has been a hidden hazard
to many a practitioner . More dentists are beginning to recognize that
stress can make them ill , tired and less productive (Cloutman , 1963 ;
Dyce and Dow , 1965 ; Eox and Jones , 1967 ; Gutwirth , 1968 , Heinrich , 1970 ;;
Rimmel , 1973 ; Lazarus , 1966 ; Opton , 1969 ; Paul , 1969 ; Selye , 1968 ) .
Included in this report as Appendix B is an abridged inventory

of dental materials by brand name and manufacturer for one selected dental
school . An attempt was made to identify all components of the various
materials but many formulations are trade secrets and difficult to
discern .



METHODOLOGY

The purpose of this study was the examination of the mortality
experience of a cross - sectional cohort of dentists for a specified
period of time and to compare its experience with that of general
and selected physician populations . It was hypothesized that dif
ferences in mortality for selected causes could be strong indicators
of occupational exposures to potentially hazardous materials .
The study design was that of a prospective study done in retro

spect with the year chosen for the cohort assembly being 1960 . The
preliminary cohort was obtained from the 1960 American Dental Direc
tory published by the American Dental Association ( 1960 ) . This Di
rectory contains the names of all members and life members of the
American Dental Association and all nonmembers for whom an address
could be verified . It is essentially a listing of all dentists
Inaonu to the Association in the preceding mid -year . Data elements
include fuil came , street address , city and state , year of birth ,
year of graduation , school of graduation and character of practice
(spectalists were listed in this Directory in accordance with poli
cies established prior to the 1959 session of the House of Delegates
of the American Dental Association ) . The total number of dentists
so obtained was 103,755 . This Directory was keypunched and verified
and transferred to magnetic tape . The tape was then edited and dupli
cates were purged . It should be noted that this procedure identified
nearly 250 possible duplicates in the first examination . -Utilizing
the most stringent criteria of a complete match on five fields (ex
cluding the field when it was missing data for one of the suspect
pair ) and with the restriction that there must be at least two other
felds in addition to the name , approximately one - half of the poten
tial duplicates were resolved . One procedure included contacting
the appropriate dental school for verification . The problem of
. duplication was not completed until all data collection procedures
were terminated because captured missing data or correction of
original data helped in the final resolution (see Appendix A , III) .
A readable tape used to print the 1968 American Dental Directory

of the American Dental Association (1968 ) , which was the first such
Directory so printed , was obtained from the Bureau of Data Processing
Services and Membership of the American Dental Association and con
verted to 9 track IBM mode . A matching program available to NIOSH
was used to compare names on both tapes . The program created three
lists . List I was composed of all dentists found in the 1960
Directory but not in the 1968 Directory . This listing should have
covered all study decedents and contained approximately 20,000 names .
List II contained all dentists matched successfully on both tapes and
represented approximately 81 percent of the original cohort . This
list should have comprised all dentists who lived through the study
( January 1 , 1960 through December 31 , 1965 ) . List III contained all
dentists listed in the 1968 Directory but not in the 1960 Directory
and whose year of graduation was earlier than 1960. This list was
relatively small and contained less than 1,500 names . It should have

12
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been comprised of dentists who could not be computer -matched for
various reasons , dentists who had joined the Association between
1960 and 1968 and even nonmembers whose presence was only then
known to the Bureau in 1968 ( see Appendix A , IV ) .
Concurrently with the above activity , all death certificates

and death notifications maintained by the Association for the years
1960-1965 were requested from the Bureau of Economic Research and
Statistics . These certificates and notifications had been the source
of data for an on - going study by the Association for the past fifteen
years . Since 1951 , in cooperation with various state departments of
health and with various degrees of participation and success , death
certificates or notifications of death had been forwarded to the
Bureau when the deceased's occupation was identified as " dentist . "
In addition , obituaries in the Journal of the American Dental Associ
ation were reviewed for the period 1960-1966 and the first half of
1967. This composite file of death certificates , notifications and
obituaries was cross-referenced and alphabetized (see Appendix A , I ,
TI ) . This alphabetized file was then matched against List I accord
ing to the prescribed criteria (see appendix A , V and Exhibit I ) .
Death certificates , notifications and obituaries not matched were
reviewed to determine if they seemed appropriate for exclusion . For
example , some were recent graduates while others appeared on List II inIII ( see Appendix A , V ) . Each was also checked against List
the event that a dentist had died but had not been removed from the
Directory . Less than 700 identified deaths comprised this group and
were excluded from the study . Their age distribution was skewed to
the older age groups and the group apparently consisted of dentists
who had long been retired and thus never appeared in the Directory
since its inception in 1947 .
For every notification and obituary matched to a dentist , the

death certificate was requested from the appropriate state department
of health (or the U.S. State Department if death occurred outside the
continental U.S. ) in the appropriate format (see Appendix A , VI and
Exhibit II ) . Included on List I were probable matches that could not
be completed by the computer match program . These matches ( R -pairs )
were resolved by established criteria ( see Appendix A , VII and
Exhibit III ) . All unmatched dentists on List I were then compared
with List III and the 1966-1968 obituaries (see Appendix A , VIII ) . If
the former was successful , the dentist was classified as having lived
through the study and was alive as of 1968 ( a hand -match ) . In the
latter case , if identification was made with an obituary , the dentist
was classified as having lived through the study but coded as having
died during 1966-1968 . Any dentist :not matched at this time with a
death certificate , notification or obituary was entered into follow -up .
The vital status of every dentist on List I was then up -dated by a pre
punched IBM card (see Appendix A , IX and Exhibit IV) .
At this point in the study , 4,969 certificates were forwarded

to the NIOSH nosologist for coding of causes of death (underlying
plus up to five contributing causes ) according to the 7th Revision
of the International List ( , 1957) . An additional 3,314 certifi
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cates were requested from the states , Procedures for processing re
turned certificates are described elsewhere ( see Appendix A , X , XI ,
XII ) . It should be noted that for deaths in New York City , the study
staff conducted the search of the record files and then requested the
certificates by identification number . Certificates not recovered
from the jurisdiction reported in the obituary were rerouted
subsequently to other states (see Appendix A , XII ) . Returned certi
ficates were again forwarded to the nosologist while coded certifi
cates were keypunched and verified according to established procedures
(see Appendix A, VIII and Exhibit V ) .
Collection of missing data was assisted by computer print-outs of

all individuals with missing data fields , alphabetized by name and
within city and state . Print -outs by school of graduation were also
made available . Mailings were sent to the National Board of Dental
Examiners , dental schools where appropriate or known repositories of
records of cow defunct dental schools . Additional information was
obtained from subsequent editions of the Dental Directory and from the
1928 Polk's Dental Register and Directory of the United States and
Canada ( 1928 ) (see Appendix A, XIV ) .
Intration of follow - up for 7,521 dentists with vital status

unknown ( and some with missing information ) and 2,249 individuals whose
vital status had been ascertained but with missing data was begun with
an individualized computer - printed master list of all records ( see
Appendix A, XV and Exhibit VII ) . The first step was to watch these
records against the Register of Licensed Dental Manpower maintained by
the Manpower Development Branch of the Division of Dentistry , Bureau
of Health Resources Development , DHEW , USPHS . This Register is of
licensed ientists as of August 1971 but had been updated for some
states as of 1972. Three difficulties with this procedure were that
only an alive status could be determined , the Register was by state
and time pescitted only one record to be read against a state , and the
Register was a record of only one point in time . Despite these
problems , 649 dentists were identified as alive plus some missing data
was collected .
A second source of information was the State Boards of Dental

Examiners and /or the licensing agency for the State and the constituent
and component societies of the American Dental Association . Prior to
the mailings to these sources an edit check was completed for the en
tire file (see Appendix A, XVI , XVII ) . Mailings to the above included
a copy of the record with known data elements , identification number
and vital status . The form requested year of latest license renewal
or membership , birth date , last known address and , if known to be de
ceased , date and place of death (see Appendix A , XVIII , XIX and
Exhibits VII , VIII , IX , X , XI , XII ) . Each source was given the option
of collecting the information for the study by its own staff for which
a small remuneration was provided or permitting the study staff to re
view the records . Returns from both sources with conflicts in data
were resolved in favor of "status unknown " or in the case of missing
information , the dental licensing or dental examining board information
had precedence over State Associations (see Appendix A , XX , XXI ) . When
final returns were received (all sources responded with varying degrees
of success ) , the data file was updated and death certificates were
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ordered or reordered from the states . A core of 1,500 dentists re
mained last to trace .
Five additional sources of follow - up were attempted . A 10 percent

random sample of the dentists were surveyed by a commercial credit
company and also by the Post Office mailing list correction service
see Appendix A , XXV , XXVIII ) . Neither were successful . It can be
conjectured that the follow -up period was too lengthy for either pro
cedure or that while dentists ' mobility is restricted in distance ,
this population is highly mobile . Computer print -outs , alphabetized
by name within city and state and by name alone were forwarded to the
Bureau of Economic Research and Statistics of the American Dental
Association to check against old records and correspondence . The
vital status of a little more than 185 dentists ' status were resolved
by this procedure (see Appendix A , XXVI ) . A similar print -out was
made available to a consultant in follow - up procedures and a country
wide telephone network was established for a two -month period ( see
Appendi : 4 , KVII ) . This procedure was more successful in yielding
vital states information on more than 1231 dentists . A final
prccederse but also one that was used continuously throughout the
study was contact with professional associates (by noting addresses )
and relatives by the principal investigator , a dentist (see Appendix
À, IKI) . These telephone contacts were quite successful ia resolu
tion of vital status , collection of missing data or identifying
place ai time of death of known decedents . While contact was easily
established , the cost in time was prohibitive .
Finaily , the addition and deletion files were resolved . Drammy

death certificates were prepared for those deaths reported but for
which no certificate could be located . The entire file was reviewed
and a sex code was assigned on the basis of the first name . All
lancwn geachs had sex indicated on the certificate . An average age at
graduation was determined from available information to be 23 years .
If only year of birth was known , the year of graduation was deter
mined to be 23 years later . Year of birth was determined if year of
graduation was known by subtracting 23 years . Only 144 individuals
were missing both year of birth and year of graduation . All up -dates
were keypunched and verified and entered to the file . The final
cohort aumbered 102,726 after deletions because of duplication or
death before January 1, 1960 .
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DESCRIPTION OF THE STUDY GROUP

A total of 102,726 dentists was identified as being eligible for
inclusion in the study by meeting the criteria of being listed in the
1960 Dental Directory of the American Dental Association (1960 ) and
their vital status determined as alive as of January 1 , 1960. Table
1 describes the age distribution of the dentists by membership status .
Only 0.1 percent are unidentified by age . The 1960 Census of Popula
tion (1964 ) reporting on a 5 percent sample adjusted to represent
the total population indicates that the number of dentists in that
year is 87,110 . This aumber does not include retired persons whose
occupation was dentistry . If 65 years of age is an average age
of retirement , the present study includes 18,378 retirees . If
one - half of the number in the age interval 65-69 is used to adjust for
retired dentists , then the number of active dentists in the study is
88,356 - a favorable comparison with the Census data . For the year
1960 , Glass ( 1966 ) reports percentage distributions by age for his
cohort of New England dentists . For the present study , no 5 - year
age interval exceeds those reported percentages for New England
dentists by more than 1.8 percent or is less than 1.5 percent . The
cumulative percentage of dentists under 65 years of -age is 82.1 per
cent for this study and 78.5 percent for the New England dentists .
The percentage of the total number of dentists by membership status
is 18.0 percent for nonmembers , 77.3 percent for members and 4.7
percent for Life members . This agrees with current estimates that
membership in the American Dental Association is about 80 percent of
all licensed dentists . Life membership in the Association can only be
conferred after reaching 65 years of age and having met a specified
number of years of continuous or non continuous membership . The in
crease in the number of nonmembers after age 65 is partly explained by
members who reach that age and retire without becoming life members .

The aumber and percentage of dentists by age and sex is presented
in Table 2. Since data on sex were not available except on death
certificates , the entire file was reviewed and sex assigned by first

Conservative assignment probably resulted in an underestimate
of females . The 1960 Census of Population (1964 ) estimates 2.2 per
cent of the dentists are females while the present study counts only
1.3 percent . Nevertheless the data for this study counts females at
between 1 and 2 percent for each age group .

When number and percentage of study dentists are examined by age
and year of graduation in Table 3 , the largest percentage of graduates
were in the years 1950 to 1959. This percentage decreases with time
except for the years 1920-1929 where there appears to be a slight
increase . This increase is probably nothing more than an artifact and
is a reflection of the sudden decrease in graduating dentists in the
depression years 1930–1939 . In those same years 1930–1939 , the average
age at graduation also increases . The youngest graduate in the study was
16 years of age and the oldest in his sixties . The greatest number of
years in practice is 71 years ; on the average this group experienced
24 years of dental practice .
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TABLE 1 : NUMBER AND PERCENTAGE OF DENTISTS

BY AGE AND MEMBERSHIP STATUS

Membership Status
Age

As of 1960
( In Years ) Nonmembers Members Life Members Total Percentage

20-24 5 81 0 86 0.1

25-29 1443 6290 0 7733 7.5

30-34 1273 6743 0 11016

35-39 1338 14979 0 15317

11796

10.7

14.9

11.540-44 1039 10757 0

45-49 946 8271 0 9217 9.0

50-54 1129 8214 0 9343 9.1

55-59 1782 8326 0 10108 9.8

60-64 2282 7450 0 9732 9.5

65-69 2463 4523 1031 8017 7.8

70-74 1821 1170 1529 4520 4.4

75-79 1295 420 1134 2849 2.8

80-84 961 119 787 1857 1.8

85-89 445 34 291 770 0.7

90-94 106 9 67 183 0.2

95-99 19 1 9 29 <0.1

100-104 3 0 2 5 <0.1

Unknown 128 15 1 144 0.1

TOTAL 18477 79402 4847 102726 100.0

PERCENTAGE 18.0 77.3 4.7 100.0 100.0
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TABLE 2 : NUMBER AND PERCENTAGE OF DENTISTS

BY AGE AND SEX

SEX
Age

As of 1960
( In Years ) Male Percentage Female Percentage Total

20-24 85 . ] 1 .1 86

25-29 7677 7.6 56 4.1

30-34 10918 10.8 98 7.1

7733

11016

15317

11796

35-39 15154 15.0 11.8163

14140-44 11655 11.5 10.2

45-49 9108 9.0 109 7.9 9217

50-54 9241 9.1 7.4 .102

128

9343

1010855-59 9980 9.8 9.3

60-64 9523 9.4 209 973215.2

11.965-69 7853 7.7 164 8017

70-74 4430 4.4 90 6.5 4520

284975-79 2796 53 3.82.8

1.880-84 1826 35 2.5 1861

85-89 757 .7 13 0.9 770

90-94 182 .2 0.1 183

95-99 29 < .1 0 0.0 29

100-104 5 < .1 0 0.0 5

Unknown 132 .1 12 0.9 144

TOTAL 101351 -- 1375 -- 102726

PERCENTAGE 98.7 100.0 1.3 100.0 100.0
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TABLE 3 : NUMBER AND PERCENTAGE OF DENTISTS

BY AGE AND YEAR OF GRADUATION

Year of Graduation

Age
As of 1960
( In Years )

1880-1890-1900-1910- 1920-1930-1940
1889 1899 1909 1919 1929 1939 1949

1950
1959 Total

20-24 0 0 0 0 0 0 0 86 86

25-29 0 0 0 0 0 0 77330 7733

327 1068930-34 0 0 0 0 0 0 11016

35-39 0 0 0 0 0 0 7240 8077 15317

40-44 0 0 0 0 0 391 8885 2520 11796

45-49 0 0 0 0 2 5737 3116 362 9217

50-54 0 0. 0 0 1149 7574 72548

107

9343

1010855-59 0 0 0 1 7859 2124 17

60-64 0 0 0 2059 7245 377 47 4 9732

65-69 0 0 4 6073 1831 81 27 1 8017

70-74 0 0 514 3644 341 18 * 3 0 4520

75-79 0 1 1771 995 79 2 1 0 2849

186180-84 0 176 1472 196 16 1 0 0

85-89 0 368 372 27 3 0 0 0 770

90-94 9 124 47 2 1 0 0 0 183

95-99 9 15 5 0 0 0 0 0 29

100-104 1 4 0 0 0 0 0 0 5

Unknown -- -- -- 144

TOTAL 19 688 4185 12997 18526 1630520301 29561 | 102726

PERCENTAGE 0.0 0.7 4.1 12.7 18.0 15.9 19.8 28.8 100.0

Total = 102582 , excluding 1
4
4

unknown ( 0
.1 percent o
f grand total ) .
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Table 4 presents the number and percentage of dentists by age and
vital status . Only 1.3 percent or 1,370 dentists in the entire study
group were lost in follow -up . Nearly 67 percent of this group were
older than 60 years of age . While only 1.6 percent of the study group
is reported as having died between 1966-1968 , this is due to the fact
that people in follow - up who lived through the study but died in that
period were simply coded as having lived through the study . Approxi
mately 4,470 deaths or more would have been expected between 1966-1968 .
For the study group as a whole , 8.7 percent or 8,945 died during the
six - year period of observation ; this includes 259 unrecovered death
certificates .
The cumber and percentage of dentists by membership status and

vital status is presented in Table 5. Nonmembers had the largest
percentage lost to trace , while life members were next . Only 0.3
percent of members were lost in follow -up . As would be expected ,
life members , because of their advanced age , experienced the largest
percentage of deaths during the study period (35.6 percent ) compared
with 5.3 percent for members and 16.2 percent for nonmembers . Persons
lost in follow - up were generally older and nonmembers .
Only 1.3 percent of the males were lost in follow - up as shown in

Table 6 . While 5.2 percent of the females were also lost to trace ,
females comprise 1.3 percent of all dentists in the group . Thus fe
males are disproportionately lost to follow -up .

When the number and percentage of deaths reported among dentists
are prescribed by year of death and age as of 1960 in Table 7 , the
most striking feature is the almost consistent number of deaths over
each of the years . The largest percentage of deaths is reported in
1962 and the lowest in 1960 , but the difference is only 142 or 1.5
percent . Also important is the almost consistent number of deaths for
each age group over each of the years .
Table 8 displays the number and percentage of deaths among den

tists by age and sex . The 71 deaths among females represent 0.8 per
cent of all deaths .
The number and percentage of deaths among dentists by age and

membership status is given in Table 9. More than 47 percent of all
deaths are among members . Life members contribute 19 percent while
the remaining one - third of deaths occurred in the nonmembers . Never
theless 35 percent of the life members died during the study period
while only 16 percent of the nonmembers and 5 percent of the members
experienced mortality .
Table 10 describes the number and percentage of deaths among

dentists by age at death and year of death . Again the almost con
sistent number of deaths at each 5 -year age interval across years is
demonstrated . More important is the distribution of deaths by age .
The deaths peak at 65-69 years of age but there is a steady increase
to that age and a steady decline thereafter . From 60-79 years of age ,
58 percent of all deaths occurred .
of the 8,945 deaths known to have occurred over the study period ,

only 259 of the certificates were not obtained . Table 11 gives the
number and percentage of death certificates unrecovered by age at
death and reported year of death . The 259 deaths represent only 2.8
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TABLE 4 :4 : NUMBER AND PERCENTAGE OF DENTISTS

BY AGE AND VITAL STATUS

Vital Status

Age
As of 1960
( In Years )

Died
1960-1965

Died
1966-1968 Alive

Lost to
Trace Total

20-24 0 0 85 1 86

25-29 23 8 7662 40 7733

1101630-34 76 14 10876 50

35-39 159 48 15054 56 15317

40-44 191 61 11485 59 11796

45-49 298 92 8786 41 9217

50-54 531 126 8629 57 9343

55-59 1025 220 8786 1010877

*15460-64 275 7985 97321318

160065-69 272 5960 185 8017

70-74 1185 212 2939 4520184

17875-79 1025 177 1469 2849

80-84 901 92 759 109 1861

85-89 470 34 194 72 770

90-94 122 5 34 22 183

95-99 16 0 6 7 29

100-104 4 0 1 5

O

O

Unknown 1 66 77 144

TOTAL 8945 1636 90775 1370 102726

PERCENTAGE 8.7 1.6 88.4 1.3 100.0
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TABLE 5 : NUMBER AND PERCENTAGE OF DENTISTS

BY MEMBERSHIP STATUS AND VITAL STATUS

Vital Status

Membershid
Status

Died
1960-1965

Died
1966-1968

Lost to
TraceAlive Total

Nonmembers 2993

( 16.2 )

417

(2.3 )
13991

( 75.7 )
1076

(5.8 )
18477

( 100.0 )

Members 4226

(5.3 )
954

(1.2 )
73986

( 93.2 )
236

(0.3 )
79402

( 100.0 )

Life Members 1726

( 35.6 )

265

( 5.5 )
2798

( 57.7 )
58

( 1.2 )
4847

( 100.0 )

TOTAL 8945 1636 90775 1370 102726
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TABLE 6 : NUMBER AND PERCENTAGE OF DENTISTS

BY SEX AND VITAL STATUS

Vital Status

Died
1960-1965

Died
1966-1968

Lost to
TraceSex Alive Total

Male 8874

(8.7 )
1621

( 1.6 )

89558

( 88.4 )
+298
( 1.3 )

101351

( 100.0 )

Female 71

(5.2 )
15

( 1.1 )
1217

( 88.5 )

72

( 5.2 )
1375

( 100.0 )

TOTAL 8945 1636 90775 1370 102726
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TABLE 7 : NUMBER AND PERCENTAGE OF DEATHS * AMONG
DENTISTS BY AGE AND YEAR OF DEATH

Year of Death
Age

As of 1960
( In Years ) 1960 1961 1962 1963 1964 1965 Unknown Total

25-29 3 5 5 1 6 0 23

30-34 8 8 17 16 9 Q 76

35-39 19 20 26

Bu

ñ
o
w

35 33 0 159

19140-44 23 26 35 34 41 0

45-49 42 51 53 48 62 0 298

50-54 81 76 85 83 102 104 0 531

55-59 139 149 178 180 185 194 0 1025

60-64 192 198 234 228 240 226 0 1318

65-69 256 256 256 303 262 267 0 1600

70-74 E191 196 206 209 199 189 0 1185

102575-79 150 182 211 167 152 163 0

80-84 175 161 149 155 141 119 1 901

85-89 104 79 79 66 85 57 0 470

90-94 27 24 24 23 16 8 0 122

95-99 6 3 3 2 1 1 0 16

100-104 3 1 0 0 0 0 0 4

Unknown 0 0 0 0 0 0 1 1

TOTAL W 1419 1435 1561 1537 1517 1474 2 8945

PERCENTAGE 15.9 16.0 17.4 17.2 17.0 16.5 0.0 100.0

Includes 259 deaths reported but not verified by recovery of certificates
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AMONGTABLE 8 : NUMBER AND PERCENTAGE OF DEATHS

DENTISTS BY AGE AND SEX

Sex
Age

As of 1960
( In Years ) Male Female Total

20-24 0 0 0

25-29 23 0 23

30-34 76 0 76

35-39 158 1 159

40-44 189 2 191

45-49 297 1 298

50-54 526 5 531

102555-59 1019 6

60-64 1309 9 1318

160065-69 1593 7

70-74 1172 13 1185

75-79 1015 10 1025

80-84 892 9 907

o
n
a

85-89 462 8 470

90-94 122 0 122

95-99 16 0 16

100-104 4 0 4

Unknown 1 0 1

TOTAL 8874 7
1 8945

PERCENTAGE 99.2 0.8 100.0

Includes 259 deaths reported but not verified b
y recovery
of certificates .
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TABLE 9 : NUMBER AND PERCENTAGE OF DEATHS * AMONG

DENTISTS BY AGE AND MEMBERSHIP STATUS

Membership Status
Age

As of 1960
( In Years ) Nonmembers Members Life Members Total

20-24 O 0 0

25-29 5 18 0 23

30-34 10 66 0 76

35-39 20 139 0 159

26 165 0 19140-44

45-49 46 252 0 298

50-54 82 449 0 531

55-59 235 790 0 1025

60-64 348 970 0 1318

65-69 513 846 241 1600

70-74 499 298 388 1185

75-79 465 148 412 1025

80-84 432 60 409 901

85-89 241 19 210 470

90-94 61 5 56 122

95-99 8 1 7 16

100-104 2 0 2 4

Unknown 1 0 0 1

TOTAL 2994 4226 1725 8945

PERCENTAGE 33.5 47.2 19.3 100.0

Includes 259 deaths reported but not verified by recovery of certificates ..
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TABLE 10 : NUMBER AND PERCENTAGE OF DEATHSDEATHS * AMONG

DENTISTS BY AGE AT DEATH AND

YEAR OF DEATH

Year of Death
Age

At Death
( In Years ) 1960 1961 1962 1963 1964 1965 Unknown Total

20-29 3 2 1 0 0 0 11�
�30-34 8 11 6 1 6 0 40

35-39 19 19 21 25 22 9 0 115

40-44 23 21 33 26 37 33 0 173

45-49 42 43 48 38 32 41 0 244
!

50-54 81 70 59 50 59 0 38162
10455-59 139 150 125 121 0 771132

18760-64 192 199 200 193 194 0 1165

65-69 256 263 288 278 242 226 0 1553

70-74 191 211 205 254 254 267 0 1382

75-79 150 165 201 191 202 184 0 1093

80-84 175 170 179 162 146 163 0 995

85-89 104 107 119 128 130 119 0 707

90-94 27 25 41 43 69 57 0 262

6 8 4 10 8 8 0 4495-99

100-104 3 1 1 0 1 1 0 7

Unknown 0 0 0 0 0 0 2 2

TOTAL 1419 1435 1551 1537 1517 1474 2 8945

PERCENTAGE 15.9 16.0 17.4 17.2 17.0 16.5 0.0 100.0

Includes 259 deaths reported but not verified by recovery of certificates .
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TABLE 11 : NUMBER AND PERCENTAGE OF DEATH CERTIFICATES

UNRECOVERED BY AGE AT DEATH AND REPORTED YEAR OF DEATH

Reported Year of Death
Age
At Death
( In Years ) 1960 1961 1962 1963 1964 1965 Unknown Total

25-29 0 1 0 0 0 0 1

30-34 0 0 0 1 0 1

�
�
�

2

35-39 1 1 0 0 0 0 2

40-44 2 0 0 1 3 . 2 0 8

45-49 1 2 1 3 1 4 0 12

50-54 2 3 1 3 2 2 0 13

55-59 6 1 2 5 5 6 0 25

4 4 6 8 6 g 0 3760-64

65-69 12 4 7 8 5 6 : 0 42

70-74 3 6 7 8 7 9 0 40

6 0 5 10 7 2 0 3075-79

80-84 2 3 6 4 5 3 0 23

85-89 5 2 2 3 2 2 0 16

90-94 0 2 1 3 1 1 0 8

Unknown 0 0 0 0 0 0 2 2

TOTAL 44 29 38
38 57

44 47 2 259

PERCENTAGE 17.0 11.2 14.7 22.0 17.0 18.1 0.0 100.0
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percent of all certificates . The percentage unrecovered by year of
death varies from a high of 22 percent in 1963 to a low of 11 percent
in 1961 . Again , except for the year 1961 , the number of deaths is
rather consistent . The number of deaths demonstrates the same slow
increase to age group 65-69 and the gradual decline thereafter . This
is what would be expected in a closed group over a short time . The
same 58 percent of deaths occurred in the 60-79 age interval as shown
in Table 10 .

The distribution of dentists by specialty is presented in Table
12 . General practitioners represent 92.5 percent of the total with
only orthodontists and oral surgeons having appreciable numbers in
their specialty . It should be cautioned that many dentists limit
their practice to a particular specialty but are not classified as
sach in this Directory .
Finally , the study group demonstrates a size not inconsistent with

Census data , and an age distribution comparable to another study (Glass ,
1966 ) . Membership status is consistent with best estimates . Sex may have
been underestimated for the female population of dentists . Numbers
at all graduation dates are consistent over the entire study group .
Vital status demonstrated only 1.3 percent of the study group lost
to follow - up . Nonmembers are more likely to be lost to trace , as
would be expected , followed by life members . Life members_exper
ienced the largest percentage of deaths over the study period
because of their advanced age . Females were disproportionately
lost to trace and this probably reflects name changes with marriage .
Reported total numbers of deaths are consistent over the years of the
study and at each age interval (as of 1960 ) are consistent over each
year . Age at death by year of death describes a consistent number of
deaths at each 5 - year age interval across years . Deaths show a
steady increase to age 65-69 and a decline thereafter . These findings
are also demonstrated for unrecovered death certificates . Distribu- |
tion by specialty indicates that analysis by character of practice is
not feasible using the Directory . All of the data demonstrate a con
sistency across all variables ; if errors exist in the study design ,
they are random and do not appear to bias the results .
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TABLE 12 : NUMBER AND PERCENTAGE OF DENTISTS

BY CHARACTER OF PRACTICE

Character of Practice Number Percentage

General Practioner 95070 92.5

1982 -1.9

1066 1.0

268 0.3

Orthodontist

Oral Surgeon

Periodontist

Prosthodontist
Pedodontist

Oral Pathologist

Public Health

225 0.2

0.2174
22 0.0

12 0.0

Sub -Total 98819 96.1

737 0.7

391 0.4

381 0.4

Full Time Faculty

Full Time Dental Internship or Residency

Full Time State Public Dental Health Program

Full Time Dental Association Administration
Full Time in Commercial Agency Dentai Field
Retired

19 0.0

42 0.0

2271 2.2

Other Profession 60 0.1

TOTAL 102726 99.9



ANALYSIS

Both Proportional Mortality, Ratios ( PMR ) and Standardized
Mortality Ratios ( SMR ) using the United States general population's
mortality experience as comparison were calculated . In addition , the
mortality experience of the dentists was compared to that of members of
three medical societies .

Proportional Mortality Ratios

The deaths among the dentists were grouped by year of death , age
at death , and cause of death for white males , nonwhite males and white
females . ( There were only 2 nonwhite female deaths . ) The ages of death
were grouped by five - year age intervals (20-24 , 25-29 ... 95 and over ) .
The numbers of deaths for each calendar year , age group , and cause were
abstracted for each sex - race group from the respective U.S. Vital Sta
tistics Reports , 1960-1965 .
The expected numbers of deaths in each sex - race group for each

cause and age group in a calendar year were obtained by multiplying the
proportion of deaths from a specific cause in a given age group for a
particular calendar year in the general population -by - the - total number
of deaths for that age group among the dentists . These expected aum
bers were then summed over all calendar years and all age groups to
give the expected number for a paſticular cause group .
Symbolically , within each sex - race group let

1 = calendar years
i = age group
k = cause group

dijk = deaths in year i , in age group i
from cause k among the dentists

Dijk = deaths in year i , in age group 1 ,
from cause k among the general
population

(disk ) = the expected number of deaths in
year i , age group j from cause k
among dentists

dijk - ( d
ij

+ ) (Dijk / D
ij

+ )

- £ £ dijk = expected number of deathsij
among dentists from cause k

PMR4 -

ةههه

هههههههه
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The PMR for any particular cause is the ratio of the expected
deaths in a cause group to the observed deaths from those causes .
The significance of the PMR was determined by an adaptation of the

Mantel -Haenszel (1969 ) procedure as described by Li , et al . (1969 ) .

Standardized Mortality Ratios

Although it was possible to classify the dead dentists by sex
and color because these items were recorded on the death certificates ,
it was not possible to classify the entire study population by sex and
color because the original file did not contain these data .
The method used to ascertain the number of females has been

described elsewhere .
The inability to identify the male dentists by color presented

a problem in the definition of a comparison population .
According to the 1960 census , about 3.5 percent of all dentists

were nowwhite while 12-13 percent of the total population were non
white . Using total male population rates would give expected aum
bers that would be too high . It was felt that if the analysis were
confined to members and life members of the American Dental Associ
ation , a nearly all white population would be defined . Since only
2.3 percent of the deaths were nonwhite , using the death rates of
the total white population compared to the total study population
would cause little bias because of color .
Person years at risk were used to calculate expected numbers of

deaths . The person years for each calendar year were calculated by
assuming that a person at any particular age lived half his age
year in one calendar year and half in the next .

Person Years Lived
Calendar Year

Age in
1960 1960 1961 1962 1963 1964 1965

.5
in
in

in
in

26

27

28
29
30
31

in
in

.5

.5 .5
.5

The person years were summed for individual years of age and then
grouped into five -year age groups for each calendar year .
Persons of unknown vital status were withdrawn alive halfway

through the study . These were so few that they contributed relatively
few person years .
United States mortality rates were obtained by using the numbers

of deaths for white females and white males in each calendar year 1960
1965 by age and cause group that were abstracted for the PMR analysis
and dividing them by the appropriate U.S. Census population estimates .



33

Within each sex group , for each calendar year , the expected num
ber of deaths was obtained by multiplying the mortality rate by the
person years at risk . These were then summed over all calendar years
and ages to give the expected number for a cause .
Symbolically , within each sex , let

i = calendar yearj - age group
k = cause

mijk = U.S. mortality rate for year i ,
age group j , cause k

Yij + person years at risk in year i ,
age group

dijk = observed deaths in calendar yeari , age j , from cause k

d*ijk = expected deaths in calendar yeari , age j , from cause k

d*ijk - Mijk Pij

d *utis = £ £ d* ij
kij

SMRK = d
4
+ k / d *++

Standardized Mortality Ratios (SMR ) were obtained by dividing the
observed deaths for each cause by the expected deaths .

If one assumes that the observed mortality rates can be approxi
mated by a Poisson variable , the SMR can be tested for significance
using Table 4

0 , " confidence limits for the expectation of a Poisson
variable " in Biometrika Tables for Statisticians ( 1958 ) . The tabled
values o

f

the upper and lower limits are divided by the observed
number to give an upper and lower SMR . For d4th greater than 5

0 , the
general formula given by Haenszel , et al . ( 1962 )

1 / d ( d + .5t2 + .5+ ( dt ? + .25t " + .50 ) % )

where d is the observed number of deaths and t is students t for the
desired probability level .

In comparing the dentists to the physicians , the same procedure
was used , substituting the rates of the dentists for that o

f

the gen
eral population and using the person years at risk among the physicians .



RESULTS

Proportional Mortality Ratios

The PMR's for nonwhite males and for females are not remarkable
(Tables 13 and 14 ) . Nonwhite male dentists exhibit proportionally
more deaths from cancer than nonwhite males in general , primarily
cancer of the intestines . Cancer of the intestine has been noted to
be related to socioeconomic class and hence this difference is proba
bly more socioeconomic than occupational in origin . There were too
few female deaths to isolate significant departures from expected .
For white bale dentists , (Table 15 ) , the PMR's suggest that den

tists iie significantly more frequently from :
Cancer of the intestine
Cancer of the pancreas
Malignant lymphomas
Leukemia
Suicide

They die significantly less frequ n
d

disease .

Standardized Mortality Ratios

Women (Table 1
6 ) .

The overall SMR for women using only known deaths was .49 . As
might be expected the SMR was less than 1 for most causes . Signifi
cant deficiencies were observed among all cancers , cerebral vascular
lesions , and non -malignant respiratory disease . If the known deaths from
unknown causes are distributed as all other deaths , the deficiencies
are still present .

Unfortunately 72 o
f

the females were lost to trace . If one assumes
the extreme , that is , that all these women are dead , then the total
SMR would be 1.01 . Again if it is assumed that if dead , these deaths
are distributed by cause as the known deaths then the deficiencies for
all cancer would disappear ( SMR - 1.09 ) and hypertension without heart
disease would b

e significantly greater than 1 ( SMR - 5.41 ) .

It is highly unlikely that these women were lost to trace because
of death , but rather because of name change due to marriage . Hence
the women probably have significantly lower overall mortality than the
general female population with no remarkable excesses or deficiencies
by cause .

34
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Men

Four subgroups of the study population were compared to the mor
tality experience of the white general population .

1. Members of American Dental Association (Table 17 )

In comparison with the general population , members had significant
lower mortality rates ( SMR = .66 ) . The members exhibited a signifi
cantly lower portality rate than the general population in nearly every
cause group . If those dead from unknown causes and those members lost
to trace are assumed to be dead and distributed by cause as the known
deaths , the deficits remain (SMR for all causes , = .69 ) and no SMR was
coserved to be significantly greater than 1 .

2 . Members and Life Members of the American Dental Association
( Table18 )

The overall SMR for members and life members was .69 . Assuming
all the lost to trace were dead , the SMR would be .72 . The SMR's for
nearly all causes were significantly less than 1 and for no cause
was the SMR significantly greater than 1 . The addition - of - those lost
to trace did not alter the findings ,

3 . Nonmembers ( Table 19 )

The overall SMR was .77 . Again the SMR's for each cause tended
to be less than I except for cancer of the brain , cirrhosis , nephritis
and cephroses , and suicide which had SMR's greater than unity , but only
the excess of suicides were statistically significant if the unknown i

cause of death cases were assumed to be distributed as all known causes .
Since it is likely that most nonwhite dentists were not members of

the ADA at the inception of the cohort , the SMR's were investigated
including the nonwhite male deaths .
Including the nonwhites raised the SMR for all causes to .82 . This

had the effect of demonstrating statistically significant excesses of
suicide ( SMR = 1.42 ) and cirrhosis ( SMR = 1.41 ) .
The largest number of persons lost to trace were among the non

members . Hence it is only appropriate that SMR's were calculated
for this group under assumption that these cases were all deceased .
When this was done , the SMR for the nonmembers was 1.11 , a statistically
significant excess . Significant excesses would then be predicted for
cancer of the brain , diabetes , cirrhosis , nephritis and nephroses and
suicides . Significant deficits would be predicted for all cancer , cancer
of the stomach , cancer of the respiratory system , cerebral vascular
lesions , other circulatory diseases and non -malignant respiratory
diseases .
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4 . Combined Members , Life Members and Nonmembers

Combining all three groups of male dentists ( Table 20 ) and using
only white male deaths , the SMR for all causes was .71 . As would be
expected , there were significant deficits from expected in nearly all
causes . Adding the nonwhite male deaths did not change the pattern .
Assuming all lost to trace were dead , the SMR would be .83 .

Significant deficits would be predicted in most areas . Cancer of
the pancreas ( SMR = 1.25 ) , cancer of the intestines ( SMR = 1.23 )
and suicides ( SMR = 1.16 ) would show significant excess .

5 . Comparison with Medical Societies

Standardized mortality ratios were calculated for the members of
each of tree medical societies using the white male dentists who were
members or life members of the American Dental Association .
pected embers of deaths were adjusted for age and calendar year .
In comparison with the members of the Radiological Society of

North America ( Table 21 ) , the dentists exhibit significantly lower
nortality from all causes of death . Much of this deficit could be
attributed to cardiovascular disease .
In comparison to the American Academy of Physicians ( Table 22 )

the dentists, experienced significantly lower mortality from all causes .
The physicians experienced significantly greater mortality from cancer
of the brata (SMR = 2.10 ) , cardiovascular disease ( SMR = 1.20 ) ,
-waliguat respiratory diseases (1.86 ) and ill -defined causes

( SMP . = 4.53 ) .
comparison to ophthalmologists and otolaryngologists ( Table 23 ) ,

the dentists again experienced significantly lower mortaility from
all causes . These physicians had significantly more deaths from cancer
of the prostate ( SMR = 1.56 ) and suicide (SMR = 2.42) than the dentists .
When all three groups are combined ( Table 24) , the physicians

had significantly higher mortality from all causes , cancer of the
brain , non -malignant respiratory diseases , cardiovascular disease ,ill -defined causes and suicide .



72

T
A
B
LE
2
0

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

M
A
LE

D
E
N
T
IS
T
S

,BY M
E
M
B
E
R
S
H
IP

:MEM
B
E
R
S

, LIFE
M
E
M
B
E
R
S

, NONME
M
B
E
R
S

A
g
e
G
ro
u
p

U
n
d
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

7
5
-8
4

T
o
ta
l

A
ll
ca
u
se
s

( 001-9
9
9

)

O
b
se
rv
e
d

6
1
.0
0

2
8
7
,0
0

6
4
9
.0
0

1
9
4
0
.0
0

2
7
8
5
.0
0

2
0
2
3
,0
0

9
1
8
.0
0

8
6
6
3
.0
0

E
x
p
e
ct
e
d

1
1
9
.5
2

6
2
4
.5
9

1
0
2
4
.8
5

2
4
5
2
.8
1

3
8
0
7
.7
0

2
8
1
0
.7
0

1
4
2
7
.6
6

1
2
1
6
7
.8
3

S
M
R

0
.5
1

0
.5
5

0
.6
3

0
.7
9

0
.7
3

0
.7
2

0
.6
4

0
.7
1

*

A
ll
ca
n
ce
r

( 140-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

-7
.0
0

5
4
.0
0

1
3
0
.0
0

3
6
4
.0
0

5
1
2
.0
0

2
8
8
.0
0

1
0
9
.0
0

1
4
6
4
.0
0

1
4
.1
3

7
5
.1
9

1
8
4
.8
2

5
0
7
.9
3

7
2
5
.1
5

3
9
1
.0
9

1
2
0
.9
8

2
0
1
9
.2
8

0
.5
0

0
.7
2

0
.7
0

0
.7
2

0
.7
1

0
.7
4

0
.9
0

0
.7
3

*

CA

of

b
u
cc
a
l

ca
v
it
y

a
n
d
p
h
a
ry
n
x

( 140-1
4
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1
9

0
.0
0

0
.0
0

2
:0
7

0
.0
0

5
.0
0

8
.3
2

0
.6
0

1
2
.0
0

1
9
.2
9

0
.6
2

9
.0
0

2
1
.0
3

0
.4
3

6
.0
0

1
0
.5
3

0
.5
7

4
.0
0

4
.0
0

1
.0
0

3
6
.0
0

6
5
.4
3

0
.5
5

*

CA

e
so
p
h
a
g
u
s

( 150

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0
4

0
.9
1

0
.0
0

0
.0
0

5
.0
0

4
.6
0

1
.0
9

1
0
.0
0

1
0
.0
0

1
3
.9
7

1
7
.9
4

0
.7
2

0
.5
6

4
.0
0

8
.2
9

0
.4
8

2
.0
0

2
.4
0

0
.8
3

3
1
.0
0

4
8
.1
5

0
.6
4

*

C
A
st
o
m
a
ch

( 151

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.4
3

0
.0
0

2
.0
0

3
.8
9

0
.5
1

6
.0
0

1
0
.6
5

0
.5
6

1
9
.0
0

2
0
.0
0

3
2
.0
6

5
8
.4
0

0
.5
9

0
.3
4

1
0
.0
0

3
8
.8
9

0
.2
6

2
.0
0

1
1
.9
0

0
.1
7

5
9
.0
0

1
5
6
.2
2

0
.3
8

CA

in
te
st
in
e
s

( 152-1
5
3

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

0
.7
6

1
.3
1

1
.0
0

5
.5
1

0
.1
8

1
7
.0
0

1
4
.1
5

1
.2
0

5
5
.0
0

4
3
.2
5

1
.2
7

7
3
.0
0

7
4
.8
2

0
.9
8

4
8
.0
0

4
7
.8
2

1
.0
0

1
7
.0
0

1
5
.1
7

1
.1
2

2
1
2
.0
0

2
0
1
.4
9

1
.0
5

C
A
re
ct
u
m

( 154

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.2
9

0
.0
0

3
.0
0

2
.1
6

1
.3
9

5
.0
0

6
.2
4

0
.8
0

1
7
.0
0

1
7
.9
0

0
.9
5

2
3
.0
0

3
1
.2
7

0
.7
4

1
0
.0
0

1
8
.8
9

0
.5
3

4
.0
0

6
.0
9

0
.6
6

6
2
.0
0

8
2
.8
4

0
.7
5



73

T
A
B
LE

20

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

M
A
LE

D
E
N
T
IS
T
S

,BY ME
M
B
E
R
S
H
IP

: MEM
B
E
R
S

, LIFE
M
E
M
B
E
R
S

, NONMEM
B
E
R
S

( Cont
A
g
e
G
ro
u
p

U
n
d
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

6
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

T
o
ta
l

C
A
liv
e
r

( 155.
0
,1
5
6
.1

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

0
.0
0

0
,1
5

0
.9
1

6
.7
8

0
.0
0

0
.0
0

3
.0
2

0
.0
0

5
.0
0

1
0
.5
7

0
.4
7

1
4
.0
0

1
4
.6
9

0
.9
5

5
.0
0

7
.0
7

0
.7
1

0
.0
0

2
.0
4

0
.0
0

2
5
.0
0

3
8
.4
4

0
.6
5

*

CA

p
a
n
cr
e
a
s

( 157

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

2
.0
0

0
.3
0

3
.5
4

0
.0
0

0
.5
6

1
6
.0
0

1
0
.8
1

1
.4
8

3
9
.0
0

3
1
.1
7

1
.2
5

4
6
,0
0

4
4
.5
5

1
.0
3

2
0
.0
0

2
2
.6
5

0
.8
8

5
.0
0

6
.3
4

0
.7
9

1
2
8
.0
0

1
1
9
.3
7

1
.0
7

CA

re
sp
ir
a
to
ry

sy
st
e
m

( 160-1
6
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
0
.0
0

3
3
.0
0

7
9
.0
0

1
2
5
.0
0

1
.4
3

1
8
.6
2

6
2
.9
3

1
7
7
.9
6

2
0
4
.0
9

0
.0
0

0
.5
4

0
.5
2

0
.4
4

0
.6
1

3
7
.0
0

6
0
.7
1

0
.6
1

1
2
.0
0

2
9
6
.0
0

1
0
.1
0

5
3
5
.8
3

1
.1
9

0
.5
5

*

CA

p
ro
st
a
te

( 177

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
2

0
.0
0

0
.0
0

0
.2
3

0
.0
0

1
.0
0

.2
.3
7

0
.4
2

2
4
.0
0

2
1
.3
5

1
.1
2

4
4
.0
0

7
2
.0
8

0
.6
1

6
1
.0
0

7
6
.4
0

0
.8
0

3
8
.0
0

3
1
.5
3

1
.2
1

1
6
8
.0
0

2
0
3
.9
6

0
.8
2

*

CA

ki
d
n
e
y

( 180

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.2
1

0
.0
0

2
.0
0

2
.0
5

0
.9
8

5
.0
0

5
.6
8

Q
.8
8

9
.0
0

1
3
.0
8

0
.6
9

:12
.0
0

1
6
.3
2

0
.7
4

5
.0
0

6
.5
5

0
.7
6

0
.0
0

1
.2
3

0
.0
0

3
3
.0
0

4
5
.1
3

0
.7
3

C
A
b
la
d
d
e
r

( 181

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
5

0
.0
0

0
.0
0

0
.7
2

0
.0
0

3
.0
0

8
.0
0

2
3
.0
0

3
.4
9

1
5
.2
3

3
0
.9
0

0
.8
6

0
.5
3

0
.7
4

2
1
.0
0

2
0
.8
6

1
.0
1

7
.0
0

7
.4
1

0
.9
4

6
2
.0
0

7
8
.6
8

0
.7
9

C
A
b
ra
in

( 193

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

1
.6
1

0
.6
2

3
,0
0

6
.3
9

0
.4
7

2
.0
0

9
.4
3

0
.2
1

1
3
.0
0

1
4
.0
0

1
4
.7
8

9
.3
0

0
.8
8

1
.5
1

3
.0
0

1
.4
0

2
.1
4

1
.0
0

0
.1
2

8
.0
9

3
7
.0
0

4
3
.0
4

0
.8
6



74

T
A
B
LE

20

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

M
A
LE

D
E
N
T
IS
T
S

,BY ME
M
B
E
R
S
H
IP

: MEMB
E
R
S

, LIFE
M
E
M
B
E
R
S

, NONMEM
B
E
R
S

(
.)

A
g
e
G
ro
u
p

U
n
d
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

T
o
ta
l

M
a
lig
n
a
n
t

ly
m
p
h
o
m
a
s

( 200-2
0
3
,2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

1
0
.0
0

3
.0
2

9
.6
5

0
.3
3

1
.0
4

1
5
.0
0

1
3
.0
7

1
.1
5

2
2
.0
0

2
5
.8
4

0
.8
5

3
0
,0
0

3
2
.1
3

0
.9
3

1
3
.0
0

1
3
.2
7

0
.9
8

3
.0
0

2
.7
6

1
.0
9

9
4
.0
0

9
9
.7
3

0
.9
4

Le
u
ke
m
ia

( 204

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
1
.0
0

1
.8
0

5
.5
1

0
.0
0

1
.9
9

8
.0
0

7
.7
7

1
.0
3

1
4
.0
0

1
7
.8
1

0
.7
9

2
8
,0
0

2
8
.9
7

0
.9
7

2
2
.0
0

1
7
.3
0

1
.2
7

5
.0
0

5
.2
9

0
.9
5

8
8
.0
0

8
4
.4
4

1
.0
4

O
th
e
r

ca
n
ce
r

( REM
1
4
0
-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

3
.0
0

1
0
.0
0

3
.8
1

1
3
.0
3

0
.7
9

0
,7
7

9
.0
0

2
2
.3
0

0
.4
0

3
8
.0
0

5
3
.6
6

0
.7
1

4
1
.0
0

6
8
.6
7

0
.6
0

2
3
.0
0

4
0
.4
7

0
.5
7

9
.0
0

1
4
.6
0

0
.6
2

1
3
3
.0
0

2
1
6
.5
4

0
.6
1

*

D
ia
b
e
te
s

m
e
lli
tu
s

( 260

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

2
.0
0

2
.0
0

6
.0
0

2
.1
8

7
.7
7

1
2
.0
9

0
.9
2

0
.2
6

0
.5
0

3
2
.0
0

3
3
.8
3

0
.9
5

4
9
.0
0

5
9
.1
6

0
.8
3

2
7
.0
0

4
0
.5
2

0
.6
7

4
.0
0

1
2
2
.0
0

1
2
.8
5

· 168,
4
0

0
.3
1

0
.7
2

*

M
e
n
ta
l

d
is
o
rd
e
rs

( 304-3
2
6

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
.0
0

1
.0
3

5
.4
1

0
.0
0

0
.1
8

0
.0
0

0
,0
0

7
.3
4

8
.2
3

0
.0
0

0
.0
0

2
.0
0

5
.8
1

0
.3
4

2
.0
0

2
.1
8

0
.9
2

0
.0
0

1
.2
5

0
.0
0

5
.0
0

3
1
.2
4

0
.1
6

*

C
e
re
b
ra
l

v
a
sc
u
la
r

le
si
o
n
s

( 330-3
3
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

2
.0
0

1
1
.0
0

2
.9
8

1
7
.4
7

0
.6
7

0
.6
3

2
8
.0
0

1
0
1
.0
0

2
7
5
.0
0

3
2
9
.0
0

1
6
0
.0
0

9
0
6
.0
0

4
3
.6
2

1
4
9
.3
2

3
6
4
.7
3

4
1
4
.6
6

2
4
2
.2
7

1
2
3
5
.0
4

0
.6
4

0
.6
8

0
.7
5

0
.7
9

0
.6
6

0
.7
3

*

H
y
p
e
rt
e
n
si
o
n

w
it
h

h
e
a
rt

d
is
e
a
se

( 440-4
4
3

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.4
2

0
.0
0

3
.0
0

4
.2
5

0
.7
1

9
.0
0

1
4
.5
0

0
,6
2

3
9
.0
0

5
0
.6
5

0
.7
7

5
0
.0
0

9
7
.7
6

0
.5
1

5
3
.0
0

9
0
.0
0

0
.5
9

3
2
.0
0

4
7
.3
5

0
.6
8

1
8
6
.0
0

3
0
4
.9
3

0
.6
1

*



75

T
A
B
LE

20

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

,BY

E
R
S
H
IP

: MEM
B
E
R
S

, LIFE
M
E
M
B
E
R
S

, NONIME
M
B
E
R
S

( Cont

.)
A
g
e
G
ro
u
p

U
n
d
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

T
o
ta
l

0
.0
0

1
,0
0

0
.3
5

2
.0
5

0
.0
0

0
.4
9

3
.0
0

3
.8
7

0
.7
8

5
.0
0

8
.9
5

0
.5
6

1
8
.0
0

1
9
.6
3

0
.9
2

1
7
.0
0

2
3
.5
8

0
.7
2

1
4
.0
0

1
6
.2
0

0
.8
6

5
8
.0
0

7
4
.6
2

0
.7
8

7
.0
0

8
1
.0
0

2
9
6
.0
0

1
0
1
1
.0
0

1
3
4
7
.0
0

9
7
2
.0
0

4
2
5
.0
0

4
1
3
9
.0
0

1
4
.9
2

1
7
1
.0
1

4
5
2
.0
2

1
1
6
1
.7
3

1
8
2
2
.0
4

1
3
6
1
.9
8

7
2
9
.4
9

5
7
1
3
.1
8

0
.4
7

0
.4
7

0
.6
5

0
.8
7

0
.7
4

0
.7
1

0
.5
8

0
.7
2

0
.0
0

4
.0
0

3
.1
3

1
6
.9
0

0
.0
0

0
.2
4

8
.0
0

5
8
.0
0

1
0
5
.0
0

9
5
.0
0

3
9
.3
5

1
2
5
.2
3

2
3
2
.1
2

1
7
3
.3
5

0
.2
0

0
.4
6

0
.4
5

0
.5
5

4
8
.0
0

9
6
.9
3

0
.5
0

3
1
8
.0
0

6
8
7
.0
2

0
.4
6

H
y
p
e
rt
e
n
si
o
n

w
it
h
o
u
t

h
e
a
rt

d
is
e
a
se

( 444-4
4
7

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

O
th
e
r

ci
rc
u
la
to
ry

d
is
e
a
se

( 400-
4
3
9
,4
4
8
-4
6
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

N
o
n
m
a
lig
n
a
n
t

re
sp
ir
a
to
ry

d
is
e
a
se

( 470-5
2
7

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

C
ir
rh
o
si
s

of

th
e
liv
e
r

( 581

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

N
e
p
h
ri
ti
s

- neph
ro
se
s

( 590-5
9
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
1
1
d
e
fi
n
e
d

ca
u
se
s

( 780-7
9
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

A
cc
id
e
n
ts

( 800-9
6
2

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

1
0
.0
0

2
1
.0
0

2
.0
7

2
0
.1
3

3
9
.2
0

0
.4
8

0
.5
0

0
.5
4

3
3
.0
0

5
3
.9
7

0
.6
1

3
2
.0
0

4
4
.0
8

0
.7
3

1
5
.0
0

1
2
.0
0

1
.2
5

2
.0
0

2
.3
0

0
.8
7

1
1
4
.0
0

1
7
3
.7
5

0
.6
6

2
.0
0

1
.0
0

2
.3
1
6
.4
3

0
.8
6

0
.1
6

6
.0
0

8
.2
6

0
.7
3

1
0
.0
0

1
3
.8
1

0
.7
2

1
6
.0
0

1
3
.0
0

1
8
.8
6

1
6
.1
8

0
.8
5

0
.8
0

8
.0
0

9
.4
3

0
.8
5

5
6
.0
0

7
5
.2
9

0
.7
4

2
.0
0

4
.0
0

1
.6
0

7
.5
4

1
.2
5

0
.5
3

4
.0
0

1
2
.7
2

0
.3
1

1
2
.0
0

2
3
.7
6

0
,5
0

1
0
.0
0

2
9
.2
9

0
.3
4

7
.0
0

1
9
.4
8

0
.3
6

1
1
.0
0

1
1
.6
9

0
.9
4

5
0
.0
0

1
0
6
.0
8

0
.4
7

2
0
.0
0

4
9
.0
0

4
6
.8
6

9
7
.6
7

0
.4
3

0
.5
0

3
7
.0
0

8
3
.4
5

0
.4
4

6
7
.0
0

9
5
.4
1

0
.7
0

7
7
.0
0

9
3
.4
3

0
.8
2

4
0
.0
0

6
6
.3
5

0
.6
0

2
0
.0
0

3
9
.4
5

0
.5
1

3
1
0
.0
0

5
2
2
.6
4

0
.5
9

*



76

T
A
B
LE

20

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

M
A
LE

D
E
N
T
IS
T
S

,BY ME
M
B
E
R
S
H
IP

: MEM
B
E
R
S

, LIFE
M
E
M
B
E
R
S

, NONMEM
B
E
R
S

( Cont

.).
A
g
e
G
ro
u
p

U
n
d
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
6
-7
4

7
5
-8
4

O
v
e
r

8
5

T
o
ta
l

S
u
ic
id
e( 963,9
7
0
-9
7
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
0
.0
0

3
9
.0
0

1
1
.7
6

3
5
.4
7

0
.8
5

1
.1
0

3
6
.0
0

3
6
.6
6

0
.9
8

4
9
.0
0

4
3
.2
8

1
.1
3

2
8
.0
0

3
1
,8
0

0
.8
8

1
4
.0
0

1
4
.7
0

0
.9
5

1
.0
0

3
.9
3

0
.2
5

1
7
7
.0
0

1
7
7
.6
0

1
.0
0

A
ll
o
th
e
r

ca
u
se
s

( REM
0
0
1
-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

5
.0
0

2
0
.0
0

1
5
.7
8

5
7
.2
9

0
.3
2

0
.3
5

3
7
.0
0

1
0
3
.0
0

1
8
6
.0
0

1
0
1
.0
0

8
6
.9
4

1
7
6
.7
3

2
6
3
.8
6

1
8
4
.6
2

0
.4
3

0
.5
8

0
.7
0

0
.5
5

6
2
.0
0

9
3
.5
5

0
.6
6

5
1
4
.0
0

8
7
8
.7
7

0
.5
8

C
a
u
se

u
n
kn
o
w
n

O
b
se
rv
e
d

3
,0
0

7
.0
0

2
8
.0
0

5
6
.0
0

7
8
.0
0

5
0
.0
0

2
2
.0
0

2
4
4
.0
0

N
u
m
b
e
r
o
f
ca
se
s

1
0
1
1
4
2

* S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

(P< 0
.0
5



T
A
B
LE

21

: ST
A
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

R
A
D
IO
LO
G
IC
A
L

S
O
C
IE
T
Y

OF

N
O
R
T
H
A
M
E
R
IC
A

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

A
ll
ca
u
se
s

( 001-9
9
9

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.6

0
.0
0

5
.0
0

1
2
.7 0
.4
0

4
3
.0
0

3
6
.3 1
.1
9

6
8
.0
0

1
0
0
.0
0

6
2
.6

7
2
.6

1
.0
9

1
.3
8

9
2
.0
0

3
4
.0 2
.7
0

2
3
.0
0

1
4
.0 1
.6
5

3
3
1
.0
0

2
3
2
.7 1
.4
2

A
ll
ca
n
ce
r

( 140-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1 0
,0
0

1
.0
0

2
.4

0
.4
1

5
.0
0

7
.9

0
.6
3

1
8
.0
0

1
2
.9 1
.4
0

1
6
.0
0

1
3
.9 1
.1
5

1
4
.0
0

5
.2

2
.6
7

2
.0
0

1
.8

1
.1
1

5
6
.0
0

4
4
.3 1
.2
6

CA

of

b
u
cc
a
l

ca
v
it
y

a
n
d
p
h
a
ry
n
x

( 140-1
4
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.2

:
0
.0
0

0
.0
0

0
.3

0
.0
0

0
.0
0

0
.2

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.8

0
.0
0

!

CA

e
so
p
h
a
g
u
s

( 150

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

- 0.2 0.0
0

0
.0
0

0
.4

0
.0
0

1
.0
0

0
.2 5
.7
3

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.7 1
.4
1

C
A
st
o
m
a
ch

( 151

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

1
.0
0

0
.4

2
.5
0

1
.0
0

1
.0
0

0
,8

0
.6

1
.2
6

1
.5
8

1
.0
0

0
.2

6
.0
3

0
.0
0

0
.1

0
.0
0

4
.0
0

2
.2

1
.8
6

C
A
in
te
st
in
e
s

( 152-
1
5
3

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

1
.1

0
.0
0

1
.0
0

2
.2

0
.4
6

0
.0
0

2
.1

0
.0
0

4
.0
0

1
.0

4
.0
9

1
.0
0

0
.2

5
.3
7

6
.0
0

6
.6

0
.9
1

C
A
re
ct
u
m

( 154

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
,0
0

0
.1

0
.3

0
.0
0

0
.0
0

2
.0
0

0
.6

3
.2
2

0
.0
0

0
.6

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.1

0
.0
0

2
.0
0

1
.8

1
.0
9



78

T
A
B
LE

21

: ST
A
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

R
A
D
IO
LO
G
IC
A
L

S
O
C
IE
T
Y

OF

N
O
R
T
H
A
M
E
R
IC
A

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( C

.)
A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

C
a
u
se

T
o
ta
l

C
A
liv
e
r

( 155.
0
,1
5
6
.1

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

.

0
.0
0

9
.0
0

0
.0

0
.0
0

1
.0
0

0
.0

0
.0
0

0
.0
0

0
.2

0
.0
0

1
.0
0

0
.3

2
.9
2

1
.0
0

0
.1

1
7
.5
8

0
.0
0

0
.0

0
.0
0

3
.0
0

0
.6 5
.0
9

C
A
p
a
n
cr
e
a
s

( 157

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
,0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

1
.1

0
.0
0

0
.0
0

1
.2

0
.0
0

1
.0
0

1
.1

0
.9
0

1
.0
0

0
.6

1
.7
4

0
.0
0

0
.1 0
.0
0

2
.0
0

4
.2 0
.4
7

CA

re
sp
ir
a
to
ry

sy
st
e
m

( 160-1
6
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.4

0
.0
0

0
.0
0

2
.1

0
.0
0

4
.0
0

2
.9

1
.3
8

3
.0
0

3
.0 1
.0
1

3
.0
0

0
.8

3
.6
7

0
.0
0

0
.2

0
.0
0

1
0
.0
0

9
.4

1
.0
7

CA

p
ro
st
a
te

( 177

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0

0
,0

0
.0
0

0
.0
0

0
.0
0

0
.1

0
.0
0

1
.0
0

: 0.7 1.3
3

2
.0
0

1
.4 1
.3
9

2
.0
0

1
.0

2
.0
7

0
.0
0

0
.7

0
.0
0

5
.0
0

3
.9

1
.2
8

CA

ki
d
n
e
y

( 180

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

2
.0
0

0
.3 6
.0
4

0
.0
0

0
.3 0
,0
0

1
.0
0

0
.3

3
.2
1

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

1
.1

2
.7
6

C
A
b
la
d
d
e
r

( 181

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

1
.0
0

0
.3 3
.2
7

0
.0
0

0
.8

0
.0
0

1
.0
0

0
.4

2
.5
5

0
.0
0

0
.1

0
.0
0

2
.0
0

1
.7 1
.1
9

C
A
b
ra
in

( 193

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.1

0
.0
0

0
.1

0
.0
0

1
.0
0

0
.5

1
.9
2

0
.0
0

0
.4

0
.0
0

0
,0
0

0
.1

0
.0
0

1
.0
0

0
.0

0
.0
0

2
.0
0

1
.2 1
.7
1



79

T
A
B
LE

21

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

R
A
D
IO
LO
G
IC
A
L

S
O
C
IE
T
Y

OF

N
O
R
T
H
A
M
E
R
IC
A

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)
A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

C
a
u
se

T
o
ta
l

M
a
lig
n
a
n
t

ly
m
p
h
o
m
a
s

( 200-
2
0
3
,2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

:0.0
0

0
.0

0
.0
0

1
.0
0

0
.5

2
.0
8

0
,0
0

1
.0

0
.0
0

4
.0
0

0
.8

5
.1
9

0
.0
0

1
.0 0
,0
0

1
.0
0

0
,3

2
.9
9

0
.0
0

0
.0

0
.0
0

6
.0
0

3
.6

1
.6
7

Le
u
ke
m
ia

( 204

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.5

0
.0
0

0
.0
0

0
.5

0
.0
0

1
.0
0

4
.0
0

0
.5

1
.0

2
.0
5

4
.0
0

0
.0
0

: 0.
0
0

0
.4

0
.0

0
.0
0

0
.0
0

5
.0
0

2
.9

1
.7
1

O
th
e
r

ca
n
ce
r

( REM
1
4
0
-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

0
.0
0: 0.5 0.00

1
.0
0

0
.5 1
.9
1

2
.0
0

1
.3

1
.5
7

2
.0
0

1
.0

2
.0
6

0
.0
0

0
.2 0
.0
0

0
.0
0

0
.1

0
.0
0

5
.0
0

3
.7

1
.3
6

D
ia
b
e
te
s

m
e
lli
tu
s

( 260

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0

0
.1

0
.0
0

0
.0
0

0
.0
0

0
.4

0
.0
0

0
.0
0

0
.9

0
.0
0

1
.0
0

1
.1

0
.9
1

1
.0
0

0
.5

2
.1
8

0
.0
0

0
.0

0
.0
0

2
.0
0

3
.0

0
.6
6

M
e
n
ta
l

d
is
o
rd
e
rs

( 304-3
2
6

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

C
a
rd
io
v
a
sc
u
la
r

- rena
l

d
is
e
a
se
s

( 300-
3
3
4
,4
0
0
-4
6
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

2
.0
0

2
2
.0
0

4
.4

1
9

.7

0
.4
5

1
.1
2

3
8
.0
0

3
8
.9 0
.9
8

7
0
.0
0

4
5
.8 1
.5
3

6
4
.0
0

2
3
.4 2
.7
4

1
5
.0
0

1
0
.8 1
.5
0

2
1
1
.0
0

1
4
2
.3 1
.4
8

N
o
n

- malign
a
n
t

re
sp
ir
a
to
ry

d
is
e
a
se

( 470-5
2
7

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
.0
0

0
.0
0

0
,2

0
.0
0

0
.0
0

0
.5

0
.0
0

2
.0
0

1
.5 1
.3
4

4
.0
0

2
.9

1
.4
8

0
.0
0

1
.9

0
.0
0

4
.0
0

0
.8

5
.2
4

1
0
.0
0

7
.5

1
.3
3



80

T
A
B
LE

21
: STA

N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

R
A
D
IO
LO
G
IC
A
L

S
O
C
IE
T
Y

OF

N
O
R
T
H
A
M
E
R
IC
A

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)
A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

C
a
u
se

T
o
ta
l

C
ir
rh
o
si
s

o
f
th
e
liv
e
r

( 581

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
,0
0

0
.4

2
.0
0

1
.2

1
.7
3

1
.0
0

1
.0

0
.0
0

0
.7

0
.0
0

1
.0
0

0
.2

5
.8
5

0
.0
0

0
.0

0
.0
0

4
.0
0

3
.4

N
e
p
h
ri
ti
s

- neph
ro
se
s

( 590-5
9
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.3 3
.2
3

0
.0
0

0
.3

0
.0
0

1
.0
0

0
.3

2
.8
9

1
.0
0

0
.2

4
.6
1

0
.0
0

0
.1

0
.0
0

3
.0
0

1
.3

2
.2
2

Ill
d
e
fi
n
e
d

ca
u
se
s

( 780-7
9
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0
0

0
.0

0
.2

0
.2

1
.0
0

0
.0

0
.0
0

0
.0
0

0
.3

3
.5
1

2
.0
0

0
.2

3
2
.6
8

0
.0
0

0
.1

0
.0
0

3
.0
0

1
.0

2
.9
5

A
cc
id
e
n
ts

( 800-9
6
2

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.2

0
.0
0

1
.0
0

3
.0
0

2
.3

0
.4
3

1
.4
3

. 2.00 2.1 0,97
2
.0
0

2
.4

0
.8
4

3
.0
0

1
.0

3
.0
9

0
.0
0

0
.3 0
.0
0

1
1
.0
0

1
0
.3 1
.0
7

S
u
ic
id
e( 963,9
7
0
-9
7
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

0
.0
0

1
.7

0
.0
0

3
.0
0

1
.7

1
.8
0

4
.0
0

1
.6

2
.4
2

0
.0
0

0
.7

0
.0
0

1
.0
0

0
.2

5
.9
1

0
.0
0

0
.0

0
.0
0

8
.0
0

6
.0 1
.3
3

A
ll
o
th
e
r

ca
u
se
s

( REM
0
0
1
-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

1
.0
0

0
.8

1
.2
1

5
.0
0

2
.2

2
.2
4

2
,0
0

3
.1

0
.6
4

6
.0
0

4
.7 1
.2
8

2
.0
0

1
.5

1
.3
4

2
.0
0

0
.9 2
.1
8

1
8
.0
0

1
3
.3 1
.3
5

U
n
kn
o
w
n

ca
u
se
s

O
b
se
rv
e
d

0
.0
0

0
.0
0

2
.0
0

0
.0
0

0
.0
0

3
.0
0

0
.0
0

5
.0
0

* S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

(P< 0.0
5

).



81

T
A
B
LE

22
: STAN

D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

P
II
Y
S
IC
IA
N
S

C
O
M
P
A
R
E
D

10

D
E
N
T
IS
T
S

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

· 35-44
4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

A
ll
ca
u
se
s

( 001-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

2
0
.0
0

0
,2

1
3
.7

0
,0
0

1
.4
6

8
0
.0
0

1
5
7
.0
0

2
3
0
.0
0

1
8
3
.0
0

8
0
.1

1
9
4
.0

2
0
4
.0

8
1
.5

1
.0
0

0
.8
1

1
.1
3

2
.2
4

6
6
.0
0

5
2
.5 1
.2
6

7
3
6
.0
0

6
2
6
.0 1
.1
8

A
ll
ca
n
ce
r

( 140-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

i

0
.0
0

0
.0 0
.0
0

3
.0
0

2
.5 1
.2
0

2
0
.0
0

1
7
.7 1
.1
3

2
8
.0
0

3
9
.7 0
.7
1

4
6
.0
0

3
9
.7 1
.1
6

2
0
.0
0

1
2
.7 1
.5
8

5
.0
0

6
.8

0
.7
3

1
2
2
.0
0

1
1
9
.1 1
.0
2

CA

of

b
u
cc
a
l

ca
v
it
y

a
n
d
p
h
a
ry
n
x

( 140-1
4
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0

0
.0

0
.0
0

0
.0
0

1
.0
0

0
.5

2
.1
0

1
.0
0

0
.8 1
.2
0

2
.0
0

0
.5

3
.7
5

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.4

0
.0
0

4
.0
0

2
.3

1
.7
4

CA

e
so
p
h
a
g
u
s

( 150

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
,0
0

0
.0
0

0
.0
0

0
.0
.0
.3

0
.0
0

0
.0
0

0
.0
0

1
.1 0
.0
0

0
.0
0

0
.5 0
.0
0

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.1

8
.9
2

1
.0
0

2
.1

0
.4
8

C
A
st
o
m
a
ch

( 151

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
,0
0

0
.0
0

0
.1 0
,0
0

1
.0
0

0
.9

1
.0
6

1
.0
0

2
.4

0
.4
2

1
.0
0

1
.8

0
.5
6

1
.0
0

0
.4

2
.4
5

0
.0
0

0
.2

0
.0
0

4
.0
0

5
.8

0
.6
8

C
A
in
te
st
in
e
s

( 152-1
5
3

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
,0
0

0:1 0
.0
0

3
.0
0

2
.4 1
.2
3

1
.0
0

6
.5

0
.1
5

1
0
.0
0

6
.1

1
.6
3

4
.0
0

2
.3

1
.7
4

2
.0
0

0
.7

2
.9
4

2
0
.0
0

1
8
.1 1
.1
1

C
A
re
ct
u
m

( 154

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.8

0
.0
0

1
.0
0

1
.9

0
.5
2

1
.0
0

1
.6

0
.6
3

1
.0
0

0
.3 3
.8
4

0
.0
0

0
.2

0
.0
0

3
.0
0

4
.9

0
.6
1



82

T
A
B
LE

22
: STA

N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

P
H
Y
S
IC
IA
N
S

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont
A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

C
A
liv
e
r

( 155.
0
,1
5
6
.1

)

0
.0
0

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0

0
.0
0

0
,0
0

0
.0 0
.0
0

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.5 1
.8
4

0
.0
0

1
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.0 0
.0
0

1
.0
0

1
.7

0
.6
0

1

C
A
p
a
n
cr
e
a
s

( 157

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
,0
0

0
,0

0
.0
0

0
.0
0

0
.2

0
.0
0

2
.0
0

2
.4

0
.8
5

2
,0
0

3
.7

0
.5
4

3
.0
0

3
.2

0
.9
4

3
.0
0

1
.4

2
.1
3

1
.0
0

0
.6 1
.7
4

1
1
.0
0

1
1
.4 0
.9
7

CA

re
sp
ir
a
to
ry

sy
st
e
m

( 160-1
6
4

)

1
4
.0
0

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.4

0
.0
0

4
.0
0

4
.7

0
.8
5

5
.0
0

9
.0

0
.5
6

8
.5

1
.0
0

2
.0

0
.5
0

0
.0
0

0
.7

0
.0
0

2
4
.0
0

2
5
.3 0
.9
5

1
.6
4

CA

p
ro
st
a
te

( 177

)

0
.0
0

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

,0.2
3
.0
0

2
.4 1
.2
6

5
.0
0

4
.0 1
.2
6

2
.0
0

2
.4

0
.8
4

1
.0
0

2
.6

0
.3
8

1
1
.0
0

1
1
.5 0
.9
6

0
.0
0

CA

ki
d
n
e
y

( 180

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
,0
0

0
,0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.7

0
.0
0

3
.0
0

0
.9

3
.2
3

0
.0
0

0
.9 0
,0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

2
.7 1
.1
1

C
A
b
la
d
d
e
r

( 181

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

1
.0

0
.0
0

3
.0
0

2
.2

1
.3
9

1
.0
0

0
.9 1
.0
7

0
.0
0

0
.5

0
.0
0

4
.0
0

4
.6

0
.8
6

C
A
b
ra
in

( 193

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

0
.3

1
0
.4
9

3
.0
0

1
.6

1
.9
0

2
.0
0

1
.1

1
.8
7

2
.0
0

0
.3

7
.7
1

0
.0
0

0
.0

0
.0
0

1
0
.0
0

3
.2

3
.1
0

*



83

T
A
B
LE

22

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

P
H
Y
S
IC
IA
N
S

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

M
a
lig
n
a
n
t

ly
m
p
h
o
m
a
s

( 200-
2
0
3
,2
0
5

)

O
b
se
rv
e
d

0
.0
0

1
.0
0

E
x
p
e
ct
e
d

0
,0

0
.6

S
M
R

0
.0
0

1
.6
0

4
.0
0

2
.2 1
.8
2

3
.0
0

2
.4

1
.2
5

0
,0
0

2
,7

0
.0
0

0
.0
0

0
.8 0
.0
0

0
.0
0

0
.1

0
.0
0

8
.0
0

8
.9

0
.9
0

Le
u
ke
m
ia

( 204

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
,0
0

1
.0
0

0
.3

2
.0
6

1
.0
0

1
.0

0
.9
6

1
.0
0

1
.5

0
.6
5

2
.0
0

2
.9

0
.7
0

1
.0
0

1
.1

0
.9
2

0
.0
0

0
.1 0
.0
0

6
.0
0

7
.1

0
.8
4

O
th
e
r

ca
n
ce
r

( REM
1
4
0
-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
,0
0

1
.0
0

0
.0

0
.4

0
.0
0

2
.3
4

1
.0
0

1
.1

0
.8
7

3
.0
0

3
.9

0
.7
6

3
.0
0

2
.8

1
.0
9

4
.0
0

0
.6 6
.7
9

0
.0
0

0
.6

0
.0
0

1
2
.0
0

9
.4

1
.2
7

D
ia
b
e
te
s

m
e
lli
tu
s

( 260

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
.0
0

0
.0

0
,2

0
.0
0

6
.6
1

0
.0
0

0
.9

0
.0
0

2
.0
0

2
.8

0
.7
1

3
.0
0

3
.1 0
.9
5

1
.0
0

1
.1 0
.9
2

0
.0
0

0
.1

0
.0
0

7
.0
0

8
.3

0
.8
5

M
e
n
ta
l

d
is
o
rd
e
rs

( 304-3
2
6

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
,0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.0 0
,0
0

1
.0
0

0
.1

1
0
.0
9

1
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

0
.1

2
3
.7
2

C
a
rd
io
v
a
sc
u
la
r

- renal
d
is
e
a
se
s

( 300-
3
3
4
,4
0
0
-4
6
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

8
.0
0

5
.0

1
.5
9

3
9
.0
0

4
3
.6 0
.8
9

9
8
.0
0

1
4
1
.0
0

1
3
2
.0
0

1
2
0
.8

1
2
7
.9

5
5
.9

0
.8
1

1
.1
0

2
.3
6

5
2
.0
0

3
7
.6 1
.3
8

4
7
0
.0
0

3
9
1
.2 1
.2
0

N
o
n

- malig
n
a
n
t

re
sp
ir
a
to
ry

d
is
e
a
se

( 470-5
2
7

)

O
b
se
rv
e
d

i 0.00
E
x
p
e
ct
e
d

0
.0

S
M
R

0
.0
0

1
.0
0

0
.2 5
.7
6

1
.0
0

1
.1

0
.8
7

6
.0
0

1
2
.0
0

4
.6

7
.7

1
.3
0

1
.5
6

1
3
.0
0

4
.5 2
.9
2

6
.0
0

2
.8

2
.1
1

3
9
.0
0

2
0
.9 1
.8
6

*



84

T
A
B
LE
2
2

: ST
A
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

P
H
Y
S
IC
IA
N
S

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

C
ir
rh
o
si
s

o
f
th
e
liv
e
r

( 581

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.5

0
.0
0

1
.0
0

2
.6

0
.3
9

1
.0
0

3
.1

0
.3
3

3
.0
0

2
.1 1
.4
4

0
.0
0

0
.4 0
.0
0

0
.0
0

0
.0

0
.0
0

5
.0
0

8
.5 0
.5
9

N
e
p
h
ri
ti
s

- neph
ro
se
s

( 590-5
9
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.6

0
.0
0

2
.0
0

0
.9

2
.1
5

1
.0
0

1
.0
0

1
.0

0
.5

1
.0
0

1
.9
3

0
.0
0

0
.5

0
.0
0

4
.0
0

3
.6 1
.1
1

Ill
d
e
fi
n
e
d

ca
u
se
s

( 780-
7
9
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.2 4
.0
7

0
.0
0

0
.5

0
.0
0

2
.0
0

0
.9

2
.3
4

5
.0
0

0
.6 8
.7
4

2
.0
0

0
.2

1
2
.5
8

2
.0
0

0
.3

5
.8
8

1
2
.0
0

2
.6

4
.5
5

A
cc
id
e
n
ts

( 800-9
6
2

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

4
.0
0

0
.0

2
.5

0
.0
0

1
.6
0

9
.0
0

4
.5

2
.0
0

7
.0
0

6
.4

1
.0
9

4
.0
0

6
.8

0
.5
9

4
.0
0

2
.3 1
.7
2

0
.0
0

0
.9

0
.0
0

2
8
.0
0

2
3
.4 1
.1
9

S
u
ic
id
e( 963,9
7
0
-9
7
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0

1
.7

0
.0
0

0
.0
0

4
.0
0

2
.0
0

3
,5

5
.1

1
.1
3

0
.3
9

2
.0
0

: 2.0
0

2
.0

0
.4

1
.0
2

4
.8
3

0
.0
0

0
.0

0
.0
0

1
0
.0
0

1
2
.8 0
.7
8

A
ll
o
th
e
r

ca
u
se
s

( REM
0
0
1
-9
9
9

)

7
.0
0

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

2
.0
0

0
.8

2
.5
9

4
.0
0

4
.9

0
.8
2

8
.0
0

9
.6

0
.8
4

1
2
.0
0

1
3
.2 0
.9
1

3
.6

1
.0
0

3
.4

0
.2
9

3
4
.0
0

3
5
.5 0
.9
6

1
.9
4

U
n
kn
o
w
n

ca
u
se
s

O
b
se
rv
e
d

0
.0
0

0
.0
0

2
.0
0

0
.0
0

0
.0
0

0
.0
0

0
.0
0

2
.0
0

S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

(P< 0
.0
5

).



85

T
A
B
LE
2
3

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

O
P
H
T
H
A
LM
O
LO
G
Y

A
N
D
O
T
O
LA
R
Y
N
G
O
LO
G
Y

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

A
g
e
G
ro
u
p

U
n
d
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

O
v
e
r

8
5

T
o
ta
l

A
ll
ca
u
se
s

( 001-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

3
.0
0

1
5
.0
0

1
.1

1
8
.1

2
.7
9

0
.8
3

6
6
.0
0

6
6
.4 0
.9
9

1
4
2
.0
0

1
8
4
,0
0

1
4
3
.0

1
5
4
.5

0
.9
9

1
.1
9

1
2
3
.0
0

5
6
.9 2
.1
6

3
5
.0
0

2
4
.5 1
.4
3

5
6
8
.0
0

4
6
4
.4 1
.2
2

A
ll
ca
n
ce
r

( 140-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

2
.0
0

0
.2

1
1
.5
5

2
.0
0

3
,5

0
.5
8

6
.0
0

1
4
.7 0
.4
1

1
8
.0
0

2
9
.3 0
.6
1

3
0
.0
0

3
0
.2 0
.9
9

2
2
.0
0

8
.7

2
.5
2

5
.0
0

3
.2

1
.5
9

8
5
.0
0

8
9
.6 0
.9
5

CA

of

b
u
cc
a
l

ca
v
it
y

a
n
d
p
h
a
ry
n
x

( 140-
1
4
8

)

1
.0
0

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0 0
.0
0

0
.0
0

0
.4

0
.0
0

0
.0
0

0
.6

0
.0
0

1
.0
0

0
.4

2
.4
8

0
.0

0
.0
0

0
.2 0
.0
0

2
.0
0

1
.6

1
.2
3

0
.0
0

CA

e
so
p
h
a
g
u
s

( 150

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0
0

0
.0

0
.0

0
.0
0

0
.0
0

0
.0
0

0
.3

0
.0
0

0
.0
0

0
.8 0
.0
0

0
.0
0

0
.4

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

1
.5

0
.0
0

C
A
st
o
m
a
ch

( 151

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.1

7
.0
8

0
.0
0

0
.8

0
.0
0

1
.0
0

1
.8

0
.5
6

1
.0
0

1
.3

0
.7
4

1
.0
0

0
.3

3
.5
3

0
.0
0

0
.1

0
.0
0

4
.0
0

4
.4

0
.9
0

C
A
in
te
st
in
e
s

( 152-1
5
3

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

2
,0
0

2
.0

1
.0
1

2
.0
0

4
,8

0
.4
1

1
.0
0

4
.7

0
.2
1

1
.0
0

1
.6

0
.6
1

2
.0
0

0
.3

6
.1
2

8
.0
0

1
3
.5 0
.5
9

C
A
re
ct
u
m

( 154

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.2

0
.0
0

0
.0
0

0
.6

0
.0
0

2
.0
0

1
.4

1
.4
0

0
.0
0

1
.2

0
.0
0

1
.0
0

0
.2

4
.9
5

1
.0
0

0
.1

8
.6
7

4
.0
0

3
.8

1
.0
5



98

T
A
B
LE

23

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

O
P
H
T
H
A
LM
O
LO
G
Y

A
N
D
O
T
O
LA
R
Y
N
G
O
LO
G
Y

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont
.)

A
g
e
G
ro
u
p

U
n
d
e
r

O
v
e
r

C
a
u
se

3
5

3
6
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

8
5

T
o
ta
l

C
A
liv
e
r

( 155.0

,156.1

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
,0

0
.0
0

0
,0
0

0
.0

0
.0
0

0
.0
0

0
.0
0

0
.0
0

0
.0
0

.0
.4 0
.0
0

0
.0
0

0
.8

0
.0
0

0
.0
0

0
.1

0
.0
0

1
.0
0

0
.0

0
.0
0

1
.0
0

1
.3

0
.7
8

C
A
p
a
n
cr
e
a
s

( 157

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.2

0
.0
0

0
.0
0

1
.9

0
.0
0

2
.0
0

2
.7

0
.7
3

2
.0
0

2
.5

0
.8
1

1
.0
0

0
.9 1
.0
7

0
.0
0

0
.2

0
.0
0

5
.0
0

8
.5 0
.5
9

CA

re
sp
ir
a
to
ry

sy
st
e
m

( 160-1
6
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.6 1
.6
5

1
.0
0

3
.9

0
.2
6

3
.0
0

6
.6

0
.4
5

1
1
.0
0

6
.5 1
.7
0

5
.0
0

1
.3

3
.8
3

0
.0
0

0
.3 0
.0
0

2
1
.0
0

1
9
.2 1
.0
9

CA

p
ro
st
a
te

( 177

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

1
.7

0
.0
0

5
.0
0

3
.0 1
.6
8

7
.0
0

1
.6

4
.3
7

0
.0
0

1
.2

0
.0
0

1
2
.0
0

7
.7 1
.5
6

*

CA

ki
d
n
e
y

( 180

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
,0

0
.0
0

0
.0
0

0
.1

0
.0
0

1
.0
0

0
.6 1
,7
9

1
.0
0

0
.7 1
.4
7

1
.0
0

0
.7 1
.5
3

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

2
.1 1
.4
1

C
A
b
la
d
d
e
r

( 181

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

· 0.00 0.0 0.00
0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.7

0
.0 1
.4
1

0
.7

0
.0

0
.0
0

1
.6

0
.0 1
.4
9

0
.2

0
.0

0
.0
0

3
.3

0
.0

0
.6
0

C
A
b
ra
in

( 193

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.1

0
.1

0
.0
0

0
.3

0
.1

0
.0
0

1
.2

0
.0 1
.7
3

0
.8

0
.0 1
.2
3

0
.2

0
.0

0
.0
0

0
.0

0
.0

0
.0
0

2
.5

0
.1 1
.2
0



87

T
A
B
LE

23

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

O
P
H
T
H
A
LM
O
LO
G
Y

A
N
D
O
T
O
LA
R
Y
N
G
O
LO
G
Y

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont
.)

A
g
e
G
ro
u
p

U
n
d
e
r

O
v
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

8
5

T
o
ta
l

M
a
lig
n
a
n
t

ly
m
p
h
o
m
a
s

( 200-2
0
3
,2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

2
.0
0

0
.0

8
1
.5
8

0
.0
0

0
.7

0
.0
0

1
.0
0

1
.9

0
.5
4

2
.0
0

1
.8

1
.1
4

3
.0
0

2
.1

1
.4
4

0
.0
0

0
.6

0
.0
0

0
.0
0

0
.1

0
.0
0

8
.0
0

7
.0

0
.1
4

Le
u
ke
m
ia

( 204

)

O
b
se
rv
e
d

: 0.0
0

E
x
p
e
ct
e
d

0
.0

S
M
R

0
.0
0

0
.0
0

0
.7

0
.0
0

1
.0
0

0
.9 1
.1
7

2
.0
0

1
.1

1
.7
8

1
.0
0

2
.2

0
.4
6

1
.0
0

0
.8 1
.3
3

1
.0
0

0
.0

0
.0
0

6
.0
0

5
.7 1
.0
5

O
th
e
r

ca
n
ce
r

( REM
1
4
0
-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.7

0
.0
0

0
.0
0

1
.0

0
.0
0

0
.0
0

2
.9

0
.0
0

3
.0
0

2
.1

1
.4
3

3
.0
0

0
.4

8
.2
8

0
.0
0

0
.3

0
.0
0

6
.0
0

7
.4

0
.8
1

D
ia
b
e
te
s

m
e
lli
tu
s

( 260

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

-0
.8 0
.0
0

1
.0
0

2
.0

0
.4
9

2
.0
0

2
.4

0
.8
4

4
.0
0

0
.8 5
.2
1

1
.0
0

0
.1

1
0
.0
0

8
.0
0

6
.2

1
.3
0

M
e
n
ta
l

d
is
o
rd
e
rs

( 304-3
2
6

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0
0

0
.0

0
.1

0
.0
0

0
.0
0

0
.0
0

0
.0 0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.1

0
.0
0

C
a
rd
io
v
a
sc
u
la
r

- rena
l

d
is
e
a
se
s

( 300-3
3
4
,4
0
0
-4
6
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0· 0.2 0.00

4
.0
0

6
.2

0
.6
4

3
6
.0
0

3
6
.2 0
.9
9

9
2
.0
0

1
1
7
.0
0

8
9
.0

9
6
.8

1
.0
3

1
.2
1

7
6
.0
0

3
9
.1 1
.9
4

2
2
.0
0

1
7
.5 1
.2
5

3
4
7
.0
0

2
8
5
.0
0

1
.2
2

*

N
o
n

- malig
n
a
n
t

re
sp
ir
a
to
ry

d
is
e
a
se

( 470-5
2
7

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.3

0
.0
0

1
.0
0

0
.9

1
.1
1

2
.0
0

3
.4

.

0
.5
9

9
.0
0

5
.8 1
.5
5

2
.0
0

3
.2

0
.6
3

2
.0
0

1
.3

1
.5
3

1
6
.0
0

1
4
.9 1
.0
8



88

T
A
B
LE

23

: STA
N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
M
E
R
IC
A
N

A
C
A
D
E
M
Y

OF

O
P
H
T
H
A
LM
O
LO
G
Y

A
N
D
O
T
O
LA
R
Y
N
G
O
LO
G
Y

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont
.)

A
g
e
G
ro
u
p

U
n
d
e
r

O
v
e
r

C
a
u
se

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

7
5
-8
4

8
5

T
o
ta
l

C
ir
rh
o
si
s

o
f
th
e
liv
e
r

( 581

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0· 0.0 0.00

1
.0
0

0
,5

1
.9
7

0
.0
0

2
.1

0
.0
0

1
.0
0

2
.3

0
.4
4

2
.0
0

1
.6

1
.2
7

0
.0
0

0
.3 0
.0
0

1
.0
0

0
.0 0
.0
0

5
.0
0

6
.8

0
.7
3

N
e
p
h
ri
ti
s

- neph
ro
se
s

( 590-5
9
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
,0
0

0
.0

0
.1

0
.0
0

0
.0
0

0
.0
0

0
.5

0
.0
0

0
.0
0

0
.7

0
.0
0

1
.0
0

0
.8 1
.3
2

1
.0
0

0
.4

2
.5
7

1
.0
0

0
.2

4
.6
2

3
.0
0

2
.7 1
.1
3

1
1
1
d
e
fi
n
e
d

ca
u
se
s

( 780-7
9
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.2

0
.0
0

0
.0
0

0
.4

0
.0
0

1
.0
0

0
.6

1
.5
7

0
.0
0

0
.4

0
.0
0

2
.0
0

0
.1

2
3
.2
9

0
.0
0

0
.1

0
.0
0

3
.0
0

1
.9

1
.5
7

A
cc
id
e
n
ts

( 800-9
6
2

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.3

0
.0
0

3
.0
0

3
.4

0
.8
9

6
.0
0

3
.7 1
.6
1

8
.0
0

4
.8

1
.6
8

3
.0
0

5
.1

0
.5
9

4
.0
0

1
.6

2
.4
6

1
.0
0

0
.4 2
.3
8

2
5
.0
0

1
9
.3 1
.2
9

S
u
ic
id
e( 963,9
7
0
-9
7
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

0
.2 4
.9
7

3
.0
0

2
.5

1
.1
9

9
.0
0

2
.9

3
.0
8

8
.0
0

3
.8

2
.1
2

4
.0
0

1
.5

2
.7
0

2
.0
0

0
.3

7
.0
3

0
.0
0

0
.0

0
.0
0

2
7
.0
0

1
1
.2 2
.4
2

*

A
ll
o
th
e
r

ca
u
se
s

( REM
0
0
1
-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.1

0
.0
0

1
.0
0

1
.3

0
.8
0

8
.0
0

4
,1

1
.9
3

1
0
.0
0

7
,1

1
.4
1

1
4
.0
0

1
0
.0 1
.4
0

9
.0
0

2
.5

3
.6
7

2
.0
0

1
.6

1
.2
4

4
4
.0
0

2
6
.6 1
.6
5

*

U
n
kn
o
w
n

ca
u
se
s

O
b
se
rv
e
d

0
.0
0

1
.0
0

0
.0
0

1
.0
0

2
.0
0

1
.0
0

0
.0
0

5
.0
0

S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

(P< 0.
0
5

).



68

T
A
B
LE

24
: STA

N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

TO

D
E
N
T
IS
T
S

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

6
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

A
ll
ca
u
se
s

( 001-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

3
.0
0

4
0
.0
0

1
8
9
.0
0

3
6
7
.0
0

5
1
4
,0
0

3
9
8
.0
0

1
2
4
.0
0

1
6
3
5
.0
0

1
.8

4
4
.5

1
8
2
.8

3
9
9
.6

4
3
1
.1

1
7
2
.4

9
1
.0

1
3
2
3
.1

1
.6
7

0
.9
0

1
.0
3

0
.9
2

1
.1
9

2
.3
0

1
.3
6

A
ll
ca
n
ce
r

( 140-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

2
,0
0

0
.3

6
.6
7

6
.0
0

8
.4 0
.7
1

3
1
.0
0

4
0
.3 0
.7
7

6
4
.0
0

8
1
.9 0
.7
8

9
2
.0
0

8
3
.8 1
.1
0

5
6
.0
0

2
6
.6 2
.1
1

1
2
.0
0

1
1
.8 1
.0
1

2
6
3
.0
0

2
5
3
.0 1
.0
4

CA

of

b
u
cc
a
l

ca
v
it
y

a
n
d
p
h
a
ry
n
x

( 140-1
4
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0 0
.0
0

1
.0
0

1
.1

0
.9
1

1
.0
0

1
.7

0
.5
9

3
.0
0

1
.1

2
.7
3

1
.0
0

0
.0

0
.0
0

0
.0
0

0
.8 0
.0
0

6
.0
0

4
.7

1
.2
8

CA

e
so
p
h
a
g
u
s

( 150

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
.0
0

·0.8 0.0
0

0
.0
0

2
.3

0
.0
0

1
.0
0

1
.1

0
.9
1

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.2

5
.0
0

2
.0
0

4
.3

0
.4
6

C
A
st
o
m
a
ch

( 151

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

1
,0
0

2
.0
0

0
.3

2
.1

3
.3
3

0
.9
5

3
,0
0

5
,0

0
.6
0

3
.0
0

3
.7

0
.8
1

· 3.0
0

0
.9

3
.3
3

0
.0
0

0
.4

0
.0
0

1
2
.0
0

1
2
.4 0
.9
7

C
A
in
te
st
in
e
s

( 152-1
5
3

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
,0
0

0
.3

0
.0
0

5
.0
0

5
.5

0
.9
1

4
.0
0

1
3
,5

0
.3
0

1
1
.0
0

1
2
.9 0
.8
5

9
.0
0

4
.9 1
.8
4

5
.0
0

1
.2

4
.1
7

3
4
.0
0

3
8
.2 0
.8
9

C
A
re
ct
u
m

( 154

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.4

0
.0
0

0
.0
0

1
.7

0
.0
0

5
.0
0

3
.9

2
.5
1

1
.0
0

3
.4

1
.2
8

2
.0
0

0
.6

3
.3
3

1
.0
0

0
.4

2
.5
0

9
.0
0

1
0
.5 0
.8
5



90

T
A
B
LE

24
: STA

N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
LL
G
R
O
U
P
S

C
O
M
B
IN
E
D

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

C
A
liv
e
r

( 155.0
,1
5
6
.1

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
,0
0

0
.0 0
.0
0

0
.0
0

0
.0 0
.0
0

1
.0
0

0
.0

0
.0
0

1
.0
0

1
.1

0
.9
1

1
.0
0

2
.1

0
.4
8

1
.0
0

0
.3

3
.3
3

1
.0
0

0
.0

0
.0
0

5
.0
0

3
,6

1
.4
1

C
A
p
a
n
cr
e
a
s

( 157

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
,0
0

0
.5

0
.0
0

2
.0
0

5
.4

0
.3
7

4
.0
0

7
.6

0
.5
3

6
.0
0

6
.8

0
.8
8

5
.0
0

2
.9 1
.7
2

1
.0
0

0
.9 1
.1
1

1
8
.0
0

2
4
.1 0
.7
5

CA

re
sp
ir
a
to
ry

sy
st
e
m

( 160-1
6
4

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

1
.0
0

1
.4

1
.4
0

5
.0
0

1
0
.7 0
.4
7

1
2
.0
0

1
8
.5 0
.6
5

2
8
.0
0

1
8
.0

1
.5
5

9
.0
0

4
.1

2
.2
0

0
.0
0

1
.2

0
.0
0

5
5
.0
0

5
3
.9 1
.0
2

C
A
p
ro
st
a
te

( 177

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0 0
.0
0

0
.0
0

0
.4

0
.0
0

4
.0
0

4
.8

0
.8
3

1
2
.0
0

8
.4 1
.4
3

1
1
.0
0

5
.0

2
.2
0

1
.0
0

4
.5 0
.2
2

2
8
.0
0

2
3
.1 1
.2
1

CA

ki
d
n
e
y

( 180

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
,3

0
.0
0

3
.0
0

4
.0
0

1
.6

1
.9

1
.8
8

2
.1
1

2
.0
0

1
.9

1
.0
5

0
.0
0

0
.3 0
.0
0

0
.0
0

0
.0

0
.0
0

9
.0
0

5
.9

1
.5
2

C
A
b
la
d
d
e
r

( 181

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

0
,0
0

0
.3 0
,0
0

2
.0
0

2
,0

1
.0
0

3
.0
0

4
.6 0
,6
5

3
.0
0

2
.0 1
.5
0

0
.0
0

0
.8

0
.0
0

8
.0
0

9
.6

0
.8
3

C
A
b
ra
in

( 193

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

0
.7

4
.2
8

6
.0
0

3
.3

1
.8
2

3
.0
0

2
.2

1
.3
7

2
.0
0

0
.6

3
.3
3

1
.0
0

0
.0

0
.0
0

1
5
.0
0

6
.9

2
.1
7

*



16

T
A
B
LE

24
: STAN

D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
LL
G
R
O
U
P
S

C
O
M
B
IN
E
D

C
O
M
I’
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
5
-6
4

6
5
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

M
a
lig
n
a
n
t

ly
m
p
h
o
m
a
s

( 200-
2
0
3
,2
0
5

)

O
b
se
rv
e
d

: 2.0
0

E
x
p
e
ct
e
d

0
,0

S
M
R

0
.0
0

2
,0
0

1
.8

1
.1
1

5
.0
0

5
.0 1
.0
0

9
.0
0

4
.9 1
.8
3

3
.0
0

5
,8

0
,8
6

1
.0
0

1
.7

0
.5
9

0
.0
0

0
.2

0
.0
0

2
2
.0
0

1
9
.5 1
.1
3

Le
u
ke
m
ia

( 204

)

O
b
se
rv
e
d

0
.0
0

E
x
p
e
ct
e
d

: 0.0
S
M
R

0
,0
0

1
,0
0

1
.7

0
.5
9

2
.0
0

2
.4

0
.8
3

4
.0
0

3
.2

1
.2
5

7
.0
0

6
.0 1
.1
7

2
.0
0

2
.3

0
.8
7

1
.0
0

0
.2 5
.0
0

1
7
.0
0

1
5
.8 1
.0
8

O
th
e
r

ca
n
ce
r

( REM
1
4
0
-2
0
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
,0
0

0
,2

0
.0
0

: 1.00 1.6 0.62
2
.0
0

2
.6 0
.7
7

5
.0
0

8
.1 0
.6
2

8
.0
0

5
.8

1
.3
8

7
.0
0

1
.2

5
.8
3

0
.0
0

1
.0

0
.0
0

.
S
o

2
3
.0
0

2
0
.5 1
.1
2

D
ia
b
e
te
s

m
e
lli
tu
s

( 260

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
.0
0

0
.0

0
.4

0
.0
0

2
.5
0

0
.0
0

3
.0
0

2
.1

5
.7

0
.0
0

0
.5
3

6
.0
0

6
.6 0
.9
1

6
.0
0

2
.3

2
.6
1

1
.0
0

0
.2 5
.0
0

1
7
.0
0

1
7
.5 0
.9
7

M
e
n
ta
l

d
is
o
rd
e
rs

( 304-3
2
6

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0 0
,0
0

0
.0
0

0
,1

0
,0
0

0
.0
0

0
.0

0
.0
0

1
.0
0

0
.0 0
,0
0

1
.0
0

0
.2

5
.0
0

1
.0
0

0
.0

0
.0
0

0
.0
0

0
.0

0
.0
0

3
.0
0

0
.3

8
.7
5

C
a
rd
io
v
a
sc
u
la
r

- rena
l

d
is
e
a
se
s

( 300-
3
3
4
,4
0
0
-4
6
8

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
4
.0
0

0
.4

1
5
.6

0
.0
0

0
.9
0

9
7
.0
0

2
2
8
.0
0

3
2
8
.0
0

2
7
2
.0
0

9
9
.4

2
4
8
.7

2
7
0
.5

1
1
8
.3

0
.9
8

0
.9
2

1
.2
1
2
.3
0

8
9
.0
0

1
0
2
8
.0
0

6
5
.1

8
1
8
.5

1
.3
7

1
.2
6

N
o
n

- malign
a
n
t

re
sp
ir
a
to
ry

d
is
e
a
se

( 470-5
2
7

)

O
b
se
rv
e
d

; 0.00
E
x
p
e
ct
e
d

:0.0
S
M
R

0
.0
0

1
.0
0

0
.6 1
.6
7

2
.0
0

2
.6

0
.7
7

1
0
.0
0

2
5
.0
0

1
5
.0
0

1
2
.0
0

9
.5

1
6
.2

9
.5

4
.9

1
.0
5

1
.5
4

1
.5
8

2
.4
5

6
5
.0
0

4
3
.3 1
.5
0

*



92

T
A
B
LE

24
: STA

N
D
A
R
D
IZ
E
D

M
O
R
T
A
LI
T
Y

R
A
T
IO
S

1
9
6
0
-1
9
6
5

A
LL
G
R
O
U
P
S

C
O
M
B
IN
E
D

C
O
M
P
A
R
E
D

TO

D
E
N
T
IS
T
S

( Cont

.)

A
g
e
G
ro
u
p

U
n
d
e
r

3
5

3
5
-4
4

4
5
-5
4

5
6
-6
4

6
6
-7
4

O
v
e
r

8
5

C
a
u
se

7
5
-8
4

T
o
ta
l

C
ir
rh
o
si
s

o
f
th
e
liv
e
r

( 581

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

0
.0
0

1
.0
0

1
.3

0
.7
7

3
.0
0

5
.8 0
.5
2

3
.0
0

6
.3

0
.4
8

5
.0
0

4
.4 1
.1
4

1
.0
0

0
.9 1
.1
1

1
.0
0

0
.0

0
.0
0

1
4
.0
0

1
8
.8 0
.7
4

N
e
p
h
ri
ti
s

- nephr
o
se
s

( 590-5
9
4

)

3
.0
0

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.0

.

0
.0
0

0
.0
0

0
.2

0
.0
0

1
.0
0

1
.4

0
.7
1

2
.0
0

1
.9

1
.0
5

2
.1

C
O
M

3
.0
0

1
.1

.2
.7
3

1
.0
0

0
.8

1
.2
5

1
0
.0
0

7
.6

1
.3
2

1
.4
3

Ill
d
e
fi
n
e
d

ca
u
se
s

( 780-7
9
5

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

1
.0
0

0
.0

0
.6

0
.0
0

1
.6
7

0
.0
0

1
.1

0
.0
0

4
.0
0

1
.8

2
.2
2

5
.0
0

1
.2

4
.1
7

6
.0
0

0
.3

2
0
.0
0

2
.0
0

0
.6 3
.3
3

1
8
.0
0

5
.6

3
.2
3

A
cc
id
e
n
ts

( 800-9
6
2

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.5

0
.0
0

8
.0
0

8
.2 0
,9
8

1
8
.0
0

• 10
.3 1
.7
5

1
7
.0
0

1
3
.3 1
.2
8

9
.0
0

1
4
.2 0
.6
3

1
1
.0
0

4
.9 2
.2
4

1
.0
0

1
.6

0
.6
2

6
4
.0
0

5
3
.1 1
.2
1

S
u
ic
id
e( 963,9
7
0
-9
7
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

1
.0
0

3
.0
0

0
,3

6
.0

3
.3
3

0
.5
0

1
6
.0
0

8
.1 1
.9
8

1
4
.0
0

1
0
.5 1
.3
3

6
.0
0

4
.1 1
.4
6

5
.0
0

0
.9

5
.5
5

0
.0
0

0
.0

0
.0
0

4
5
.0
0

2
9
.9 1
.5
0

A
ll
o
th
e
r

ca
u
se
s

( REM
0
0
1
-9
9
9

)

O
b
se
rv
e
d

E
x
p
e
ct
e
d

S
M
R

0
.0
0

0
.2

0
.0
0

4
.0
0

2
.8

1
.4
3

1
7
.0
0

1
1
.3 1
.5
0

2
0
.0
0

1
9
.8 1
.0
1

3
2
.0
0

2
7
.8 1
.1
5

1
8
.0
0

7
.6

2
.3
6

5
.0
0

6
.0

0
.8
3

9
6
.0
0

7
5
.4 1
.2
7

U
n
kn
o
w
n

ca
u
se
s

O
b
se
rv
e
d

0
.0
0

1
.0
0

4
.0
0

1
.0
0

2
.0
0

4
.0
0

0
.0
0

1
2
.0
0

S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

(P< 0.0
5

).



DISCUSSION AND CONCLUSION

The preliminary analysis using PMR's suggests several problem
Milham ( 1976 ) demonstrated much the same proportional mor

tality pattern .
The excesses suggested by the PMR's were not borne out by the

SMR's . The findings are consistent . The PMR for a particular cause
will equal the SMR for that cause only if the overall SMR is I.

PMR 2 SMR
use /SMRcause cause total

This relationship shows that the PMR has the ironic ability to
sicgle out conexistent excess relative risks if the study population
has a lower mortality rate than the comparison population and not
single out excess risks if the study population has a higher overall
rate thar the comparison population .
Daly under the most extreme assumption that all lost to trace

are dead are any significant excess mortality rates noted and these
excesses are contributed by the dentists who are not members of the
ADA . The cluster of the possibility of excess suicide , cirrhosis , and
nephritis -nephroses suggests that this group
is less healthy in general than other dentists .
It might be concluded that there are no excesses of cancer

among dentists in general and that the suicide rate , purportedly such
a risk among dentists , is approximately equal to that of the general
population for dentists in general .
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MATCHING ADA DEATH CERTIFICATES , ADA DEATH NOTIFICATIONS
AND JADA OBITUARIES TO CREATE ALPHABETICAL DEATH RECORDS

FILE AND STATE REQUEST FILE

I. Alphabetizing Death Records Provided by American Dental Association

A. File certificates and notification in alphabetical order .
For records with the same name , order by city , state , and
birthdate .

B. Individual death notifications should be xeroxed and :

1. File xerox copy alphabetically with certificates .

a . If a death certificate is already in file , the
xerox copy of the notification should be matched
with its original and filed in "Completed
Materials . "

.

2 . File original in appropriate state folder in " State
Request File . "

C. Hoid any ADA Lists of notifications until all individual
certificates and notifications are alphabetized . Then
read notification lists against file and :

1 . If record is in file , X - out on notification list .X - .

2. If record is aot in file , type dummy and carbon
and check off list .

a . File carbon alphabetically with certificates
and notifications .

b . File original in appropriate state folder in
" State Request File ."

3 . Finished notification lists should be filed for
future reference in " Completed Materials . "

NB : If more than one name appears on any death record , make a
"See cross index sheet and file alphabetically . To
be sure that both records are pulled later , original docu
ment should be marked with a red square to indicate that
there is a cross reference sheet .
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II . Preparation of ADA Journal Obituary Lists and Matching to Death
Records

A. Individual obituary pages for ADA journals for each year
1960-1966 should be Xeroxed . The first few months of
1967 have been scanned and obituaries copied on separate
sheet for deaths occurring before l-1-66 . (None found ,
Jan. f June . )

B. Deaths occurring before l - 1-60 or after 12-31-65 should be
crossed off Xerox copy in yellow . Obituaries without date
of death are also crossed off Xerox copy in yellow .

C. Read obituaries against death records .

1 . If obituary matches a record , cross off obituary list
in red .

2 . If obituary doesn't match a .record , make a dummy
sheet and carbon .

a . File carbon with death records . The " Alpha
betical Death Records File " is now established .

b. File original in appropriate state folder in
"State Request File . "

C. Check in red name on obituary list .

D. Finished obituary sheets should be filed with " Completed
Materials . "
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CREATING COHORT DATA TAPE , MATCHING DIRECTORIES AND DEATH RECORDS
TO CREATE COHORT DEATH RECORD FILE AND FOLLOW - UP FILE

III . Creating 1960 Cohort File

A. Keypunch 1960 ADA Directory .

B. Edit all input and correct " fatal" errors in Master File .

C. Check for duplicate records .

D. Alphabetize (sort ) Master File by last name , first name ,
middle initial , year of birth , dental school and year
of graduation , making sure distinct records are defined .
Assign ID number .

IV . Initial Automated Comparison of 1960 and 1968 ADA Directories

A. Run a matching program to produce three listings and a set
of punched cards .

1 . Listing I - This will be a listing of dentists who
were in the 1960 Directory , but not in the 1968
Directory . It will also include dentists in the
1960 Directory who had uncertain matches in the
1968 Directory . The former will have a mark 1 ,
and the latter will have a mark R. The computer
will , in addition , produce a set of punched cards
for each dentist on the list (Deck I) . ( This
group of dentists should cover all the decedents
in the study . It may , however , contain some
dentists who lived through the study period , in
cluding those who died after 12-31-65 . ) Deck I
will be used to select an update card for the
computer status code for these dentists . All
dentists with a mark I will have a mark 2 , a mark
3 , and mark 9 card (mark 9 means a Listing III
dentist was later found to be a true natch ) . All
dentists with a mark R will have a mark 1 , mark 2 ,
mark 3 , and a mark 9 card (mark 9 means the com
puter match was verified by hand ) . The single card
representing the final mark given to a dentist on
Listing I will be selected to update the file . If
a dentist started off as mark l and did not change ,
no card would be entered . All mark R's should be
resolved .
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2 . Listing II - This will be a listing of dentists who
matched in the 1960 and 1968 Directories .

3 . Listing III - This will be a listing of dentists in
the 1968 Directory who were not matched in the 1960
Directory , but whose date of graduation was 1960 or
earlier .

B. Produce a " Listing of Missing Data and Fatal Errors " from
the Master File containing asterisks at all points of miss
ing data . This listing will be used at some point to col
lect missing information from Chicago or elsewhere . ( This
step should be performed after Step VI has been completed . )

Comparing Listing I to "Alphabetized Death Record File "

A. Check every entry on Listing I marked l or R. (On mark R
entries , compare only to the first of the pair of names . )
Beware of discrepancies in alphabetization between ListingI and the death record file . * (See Exhibit I , Criteria for
Matching Death Record

1 . If matching death record is found :
a . Enter 8 - digit ID on death record in upper left

hand corner (white pen on black or black pen on
white ) and move the record to a new file (the
Cohort Death File ) .

b. If associated Listing I record is a mark R ,
change it to mark 1 in blue .

2 . If matching death record is not found :
... enter mark 2 in green on Listing I record and
proceed . (No mark R should remain after this
process . )

* The automated routine compressed blanks out of each name before alpha
betizing . This results in ADAMSON , FRANK coming before ADAMS , RALPH
contrary to common practice . In addition , name suffixes like Jr. , Sr. ,
etc. were appended to the last name which may cause a Jr. and Sr. to
be widely separated , especially with very common surnames .
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B. Make another pass through List I of those certificates ,
dummies , and /or notifications not found to be definite
matches by previous criteria .

1. If missing information prevents a definite match ,
put in pencil the 8 digit I.D. number in the right
hand corner of the certificate , dummy , and / or noti
fication . (Do not change status . )

2 . Put in pencil in the right hand margin of List I ,
" Possible Match . " (To be resolved when missing
information is gathered . )

3. The certificates not definitely identified are
placed in the " Possible Match File . " The obitu
aries not definitely identified make up the
'Addendum File " to be ordered from the states .

4 . See procedure VI "Requesting Death Certificates
from States . "

5 . Certificates returned from states as a result of
the " Addendum File " are routed to " Possible Match
File . "

6 . "Possible Match File " to be resolved at a later
date .

C. Death records remaining in original file when matching is
completed should be exclusions from the study .

1 . All death records found that do not appear on List
I , check 1960 and 1968 Directories . Those that :
appear in 1960 , but not 1968 and not on List I set
aside in the " Addition Folder " of a " Problem File . "
(Do not have an I.D. number . ) Those that appear in
1960 and in 1968 , but not on List I are set aside
in the " Problem File . " (May or may not have an
I.D. number . ) These are to be resolved at a later
date . Any notification or dummy sheet should have
its analogue removed from the " State Request File . "

2 . Remaining death records were reviewed to determine
if they seemed appropriate for exclusion (recent
graduates , etc. ) . If so , they should be labeled
" Non - study Decedents to be Reviewed " and filed in
" Completed Materials . " Any notification or dummy
sheet remaining in this file should have its analogue
removed from the " State Request File . " After procedure
VI is performed , this file should be checked against
Listing III to see what makes up this file .
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D. Cohort Death File is now established . All certificates
available at this point should be shipped to nosologist
for cause -of - death coding.

VI . Requesting Death Certificate from States

(Assuming that , for each State , dummy sheets and notifications
have been sequenced by month and year of death and subsorted
alphabetically , the following tasks should be undertaken . )

A. Type listing ( and carbon ) of deaths according to format
of Exhibit II .
L Add names from Addendum file to bottom of list in

same format and head " Addendum . "

B. Type covering letter (and carbon ) to State requesting
certificates .

1 . Original letter and list to State .
2 . File carbon of letter and list in a State folder with
dummies and notifications .

VII . Resolution of Mark R Entries on Listing I

Make a pass through Listing I examining all original mark R
entries . These will appear between lines of asterisks .

A. Valid Match - If the match is determined to be valid by
criteria developed ( Exhibit III , Criteria for Resolution
of R -Pairs ) , the following items will pertain .

1 . The original mark R should have been changed to a
mark 2. If it was changed to a mark 1 , investigator
should be consulted immediately . ( This means a
death was noted for a dentist who still appeared in
1968. )

2. Circle the matching pair in red . Change the mark 2
to a mark 9 .
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B. Invalid Match - The match may be determined to be invalid
by established criteria or a retraction message printed
below the potential matching pair .

1. If message " Ignore Match on 1960 Record No. XXXXXXXX "
appears , completely line out the record pair after
moving the 1968 record to its proper spot on ListingIII . ( If you have a mark 1 , review with investigator . )

2 . If message " Ignore Match on 1968 Record No. XXXXXX "
appears , line out the 1968 record .

3 . If developed criteria indicate a mismatch , move the
1968 record to its proper spot on Listing III ,
lining it out ( leave 1960 as is ) .

VIII . Comparison of Mark 2 Entries on Listing I with Listing III and
1966-67Obituaries

A. Ignore completely lined out mark R entries . Read mark 2
entries against Listing III . If there is a match (see
Exhibit I ) , change to mark 9 in black and note RN68 ( the
1968 record number ) on Listing I. Draw line through List
ing III entry ( everyone left on Listing III should be
checked thoroughly against the " Non -Study Decedent File " as
mentioned in V , C , 2 ) .

B. Read remaining mark 2 entries against 1966 and 1967
obituaries .

1 . If match for a mark 2 , but no date of death on
obituary , enter a mark 3 in red .

2 . If no match for a mark 2 record , enter a mark 3
in red .

IX . Selection of Update Card and Update of Master File

A. Make a final pass on Listing I and select the appropriate
mark update card from Deck I. If a record has an original
mark 1 , no update card need be selected . A card must be
selected in all other cases except where a 1960 record
was deleted ( lined out ) .



112

Any time a nark 9 card is selected , make sure the proper
1968 record number is entered to RN68 . If not , mark the
RN68 on the card clearly in pencil and set the card aside
in a separate pile . Write RN68 in the extreme upper right
hand corner of the card .

B. Send the two sets of cards to Rockville for Master File
updating . Save leftover cards for pick up from Rockville .

C. Rockville will print out all information on mark 3 indi
viduals for follow - up . (One sheet per individual since
this will be used as a working document . )

2. See Exhibit IV , " Mark " Definitions (for computer purposes ) .
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RECOVERY OF DEATH CERTIFICATES FROM STATES AND PROCESSING ,
CODING AND UPDATING OF DEATH INFORMATION

X. Processing Certificates Returned by States

A. Check certificates against carbon list in state request
file .

1 . For certificates received , check off on carbon list
and paperclip certificate to dummy or notification .

2. For those not returned , copy notes from states
on list and dummy . On dummy , note state and date
not found .

B. New York City ( search performed by staff and certificates
requested by mail . )

Remove dummy from N.Y.C. file of those not found in
search .

a. On those with information from N.Y.C. , enter
information and date in red on yellow carbon
of original state request list and on origi
Ral dummy .

b . If no information from N.Y.C. , enter no infor
mation and date in red on yellow carbon of
original state request list and on original
dummy .

2 . Pull carbon of dummy from cohort file and staple both
together .

a. Those with information reroute to appropriate
state in " Second State Request File . " Refer
to XII , A , 1 .

b . Those with no information refer to XII , A , 2 ., .
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XI . Filing Certificates in Cohort Death File

A. If certificate was received :
1 . Dummies (Chicago list and obituary list )

a . Pull second dummy from Cohort Death File .

b . Enter ID Number and X on certificate and file
certificate . *

C. Carbon copy of dummy goes to " Completed Mate
Original be discarded .rials . "

2 . Notifications

a . Pull second notification from Cohort Death
File .

b . Enter ID Number and X on certificate .

C. Staple xerox copy of notification to back of
certificate and refile .

d. Original of notification goes to " Completed
Materials . "

3 . Certificates received with date of death prior to 1960 ,
or occupation other than dentist are filed in " Deletion
Folder " of the " Problem File . "

B. If certificate was not received :
1. Pull second dummy and / or notification . Enter notes
from state and staple two copies together .

2 . Route to Death Information Clarification File . "

* X designates certificates recovered from sources other than ADA .
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XII . Death Information Clarification File (Consists of two sub -files . )

A. "Second State Request File " which is constituted in the same
manner as Section VI .

1. If state returned request with information that the
certificate is located in another state , reroute two
copies of the dummy and / or notifications to "Second
State Request File " to be reordered from that new
state .

2. If state returned request with no information :
a . Check original information .

1) If we sent wrong information , correct and
reroute two copies of dummy and / or notifi
cation to " Second State Request File . "

2 ) If we sent correct information :
a) All those requests are checked against
the 1960 Directory . Those who died
after 1960 , checked against the direc
tories up to and including the year of
death , plus the year after death .

1. If change of address found in more
than one directory , the address in
the most recent directory preceding
death used to reroute request to
" Second State Request File ."

2 . If no change of address found , see
XII , B.

B. " Dead End File " which is constituted as below :

All those State Requests returned with no information that
were then checked against the 1960 to 1965 Directories and
found to have no change of address . (This includes Possible
Match Addendums requested but for which no information was
received . )
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XIII. Routing Certificates to Rockville , Coding and Updating of Death
Information

A. After procedure V was completed , certificates on hand were
shipped to Rockville for cause -of -death coding . When a
sufficient number of additional certificates is accum
lated ( >50) , they also should be shipped . At this stage
certificates awaiting shipment should be kept in separate
folder in file .

B. Demographic information ( sex , race , autopsy , and state of
death ) , and causes of death ( up to underlying plus 5 )
coded by nosologist . (Nosologist will write general rules
for exclusions . )

C. Coded certificates will be returned to Philadelphia for
keypunch , key verify (according to Exhibit V , Death Update
Card Format ) . When all update cards are complete , return
certificates and cards to Rockville , Maryland .
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FOLLOW - UP PROCEDURES

XIV . Collection of Missing Information (Phase I)

A. Print listing of all individuals with missing information
( i.e. , school of graduation , year of birth and year of
graduation ) by school of graduation . Delete listing if
dental school is foreign or not continental United States .

1 . Dental School Unknown

a . Mail listing to the National Board of Dental
Examiners to be read against their records .

b . Read incomplete returns from NBDE against the
1972 and 1969 ADA Directories and the 1928
Polk's Dental Register .

2. Dental School known But Defunct and No Successor
a . If no other record source known :
1) Update by reading against 1972 , 1969 and

1964 ADA Directories and the 1928 Polk's
Dental Register .

b. If other record source known :
1) Mail print - out to appropriate record source .

2 ) Read incomplete returns against 1972 , 1969
and 1964 ADA Directories and the 1928 Polk's
Dental Register .

3. Dental School or Successor known
a . Mail priat - out to appropriate record source .

1 ) Data collection performed gratis .

2 ) Data collection performed for fee .

3) Data collection performed by staff personnel .

b . Read incomplete returns against 1972 , 1969 and
1964 ADA Directories and the 1928 Polk's Dental
Register .
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B. Information from dental schools (such as change in name ,
did not graduate , etc. ) that result in identifying cohort
members for deletion is recorded on a form and filed in
" Deletion Folder " of the "Problem File . "

C. All completed information key punched according to Exhibit
VI , Key Word Update Card for computer update .

D. For data returned from dental schools after cut -off date
see Section Xyl .

W. Initial Follow -up and Collection of Missing Information (Phase II )

A Order Master List alphabetically within the state .

B. Print Master List of all records that are mark 3 and / or have
missing information with each record on a separate sheet (see
Exhibit VII ) . The asterisk indicates missing information in
one or more of five fields : year of birth , dental school ,
year of graduation , ch practice

C. Read list against the " Register of Licensed Dental Manpower "
maintained by the Manpower Development Branch of the Division
of Dentistry , Bureau of Health Resources Development , DHEW ,
NIH , PHS , Bethesda , Maryland . This Register is of licensed
dentists as of August 1971 but has been updated for some
states as of 1972. All states but Pennsylvania and Indiana
are represented . Change all status 03 to 04 when identifi
cation using criteria in Exhibit III .

D. Criteria for matching are the same as those developed for
the resolution of R -Pairs . (See Exhibit III . )

E. When a valid match is made :

1 . Missing information is placed in the appropriate
spaces .

2 . If a mark 3 is involved , renewal of the license is
evidence that the individual lived through the study ,
and the information is reported in the space for the
State Board of Dental Examiners .
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F. If a match cannot be verified according to the established
criteria but there is a suspicion of a match , all informa
tion is placed under the comment section . If there is a
conflict in data , report that also in the comment section
for later resolution .

G. Upon return from Bethesda , establish a "Master Record
Follow -Up File " (Alphabetical within state ) , and a
" Completed Master Record Follow - Up File . " (All records
to be filed alphabetically . )

Separate individual records and remove from the file the
following groups :

Group 1. All mark 1* , mark 2* , and mark 9* , with no
obvious missing information (i.e. , year of
birth , dental school , year of graduation ) .

Group 2 . All mark 9* , with new information recorded (i.e. ,
year of birth , dental school , year of graduation ) .

Group 3. Mark 3 or mark 3* status confirmed or status
confirmed and new information obtained .

I. File Group I in " Completed Master Record Follow -Up File . "

Key punch Groups 2 and 3 according to Exhibit VI , Keyword
Update Card . Remember that all mark 3's ia Group 3 are up
dated to status of mark 4 , so change all mark 3 to mark 4 .
All key punched data are circled in red . Send completed
key punched cards to Rockville , Maryland for data bank
update .

K. File completed records of Groups 2 and 3 in " Completed
Master Record Follow - Up File . " These are mark 9* and mark
4* which have all of the following elements completed :
year of birth , deatal school , and year of graduation ; and
of course , mark 4's .

L. Incomplete records are returned to the "Master Record
Follow - Up File . " This file now consists of mark l* ,
mark 2* , mark 9* , mark 3* , mark 4* , and mark 3's .
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xv ?. Missing Information Returned from Dental Schools

( From XIV Collection of Missing Information ( Phase I ) ) .

A. Data returned from dental schools at this late date are
entered on these records . Note where information came
from . (Place D.s. after information . )

XVI . Recovery of Missing Records from the 1960 Data Bank

A. Print the 1960 ADA Directory as it constitutes the 1960
Data Bank in alphabetical order .

6 . Read the print - out against the Index of the 1960 ADA
Directory .

C. Record every record in both the Index and in the Geo
graphical Section and not on the print - out .

D. These records are thus not included in the 1960 Data
Bank .

E. Check each record against List I. If match is found
assign status of mark 9. Remove record from List III
and enter 1968 Record Number against name .

Check each record against the Problem Folder , Section
V, C , 1 .

G. If the status of a record is not determined after this
procedure then proceed with steps v through VIII .

H. These records are to be assigned an I.D. number from
Rockville , Maryland .

I. Key -punch the necessary data to enter a new record into
the file and forward card to Rockville , Maryland .



121

J. For all mark 1* , 2* , 9* , 3* , and 3 prepare forms as
facsimile of Exhibit VII for inclusion in " Master
Record Follow - Up File " and for subsequent mailings .

XVII. Verification of Final Status Code on List I (Edit Check )

A. Rockville , Maryland will prepare a listing of all indivi
duals with mark 1 , 2 , 3 , and 4 , ordered by I.D. number
with status code appended .

B. Read listing against List I.

Errors will be dealt with in a manner to be determined .

VIII . Follow - Up Collection of Missing Information (Phase III)

A. Print all mark 3 or other marks with one or more of the
following data elements missing (year of birth , dental
school , and year of graduation ) ,

1 . File Follow - Up Form (Exhibit VII ) alphabetically
within state . Print two on two part paper .

2 . Any mark other than a mark 3 will have an asterisk
appended to the status code to indicate that one or
more of those data elements are missing .

3 . Mark 3* may have one or more of the three data ele
ments indicated in A above , and / or character of
practice and / or membership code missing .

B. These printings should match the up - dated " Master Record
Follow - Up File , " record for record .

C. One set of Follow - Up Forms will be mailed to the State
Board of Dental Examiners (original ) . The other to be
mailed to the State Dental Association (duplicate ) .

D. All Follow - Up Forms will have a cover letter , a list of
instructions , and a State Code Sheet .
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State Board of Dental Examiners :

a. Letter to Secretary of State Board of Dental
Examiners , Follow - Up Forms , and list of in
structions and Dental School Code Sheet . (See
Exhibit VIII , Exhibit IX , and Exhibit X. )

b . Carbon copy to State licensing agency where
applicable .

2 . State Dental Association :

a. Letter to President of State Dental Association .
(See Exhibit XI . )

b . Carbon copy of letter , Follow - Up Forms and list
of instructions and Dental School Code Sheet to
Secretary of State Dental Association . ( See
Exhibit XII and Exhibit X. )

XVIIII. Additions to the Master Flle and Follow - Up Forms from the Dead
Ead File

A. Read Dead End File against Master Record Follow - up File .

1. If a corresponding record is found , put a D.E. in red
under the stat code . Write in red on obituary " In
Dead End File , Copy ia Master Follow -up File . "

2 . If no record is found see B.

B. Fill out a follow -up form (Exhibit VII ) for all those in
Dead End File not found in Master Record follow -up File .
Fill in (except in case of Possible Match ) from List I ,
but if missing information , check against data from Dental
Schools retum .

1 . Portion I.

2 . I.D. Number .

3 . Designation D.E.

C. Xerox these forms in duplicate . ( Three forms in all . )
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D. Interleave alphabetically one copy in " Master Record
Follow - up File " in appropriate state and hold dupli
cates for interleaving in mailings to State Board of
Dental Examiners and State Dental Association .

XIX . Mail Out of All Follow - Up Forms

A. Upon completion of XVIII and XVIII nail out Follow -up
Forms .

B. Do not mail SBDE for Pennsylvania (special arrangements ) .

Recurs from State Board of Dental Examiners (SBDE ) and State
Dercal Associations (SDA )

A. Establish cut-off date ...all returns processed specially
after this date .

B. Staple return to Master File Copy .

1 . Less than 3 sheets ...wait .
2 . 3 sheets (at the point of stapling )

SECTION I ... (Missing information could be YOB ,
DS , or YOG ) .

1) Record in green on Master File Copy if new
information is from SBDE .

2) Record in black if information is from
State Dental Association .

3 ) If same , put small black check beside green
number .

4) If conflict , put a slash and then the con
flicting SDA number in black beside it .

5 ) Any information which has been corrected , as
opposed to entered new , should be seen by
investigator .
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b SECTION II ...
1 ) Circle II in green on Master File Copy .
2 ) Enter year of latest renewal and /or birth
date if available .

3 ) Enter last known address if available ...use
" SAME AS I " if possible .

4) If date of birth conflicts with year of birth
in SECTION I , write beside birth date " CON
FLICTS I. "

5 ) If any information conflicts with information
from Division of Dentistry , see investigator .

c . SECTION III
1) Circle III in black on Master File Copy .
2 ) Enter latest membership year and birth
if available .

3 ) Enter last known address if available ... as
first choice , use " SAME AS I " ; as second
choice use " SAME AS II . "

4 ) If date of birth conflicts with year of birth
in SECTION I , write beside birth date "CON
FLICTS I " ; if it conflicts with SECTION II ,
write " CONFLICTS II " ; if both , write "CON
FLICTS I and II . "

d. SECTION IV
1) If section is completed from SBDE , transfer
information in green .

2) If same information from SDA , put small black
check beside IV .

3 ) If conflict , write conflicting information to
the side in black .

If from SDA and not from SBDE , put it in black .
e . Coding Missing Information ... (From SECTION I only )
1 ) If no conflicts , code missing information on
coding form in standard way .
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2 ) If there are conflicts , investigator will
resolve .

3) Circle all coded information in red .

f . If a D. E. with new address information in Sections
II , III , IV , staple to D.E. File Copy , route to
" Second State Request File , " otherwise , staple to
D.E. File Copy and leave in D.E. File .

If not a Mark 3 ...
File all 3 sheets in " Completed Master Record
Follow -up File" (alphabetically ) .

h . If a Mark 3 ...

1) Put SBDE and SDA returns in " Completed Master
Record Follow -up File ."

2 ) Put Master File Copy in " Follow - up File . "

1. Dealing with Master File after Cut -Off Date

A. Pull each Master File Copy ...

If not a Mark 3 ... (Missing Information )
a . one sheet only ...
1) If a D.E. , staple to D.E. File Copy and
leave in D.E. File .

2 ) If not in D.E. , file in " Completed Master
Record follow -up File . "

b . two sheets ...

1) Code missing information onto standard coding
form , circling coded information in red .

2) Any information which has been corrected , as
opposed to entered new , should be seen by
investigator first .

3 ) If a D.E ....
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a. With new address in Sections II , III ,
IV , staple to D.E. File Copy , route to
" Second State Request File . "

b . Without new address in Sections II , III ,
IV , staple to D.E. File Copy and leave
in D.E. File .

File non -D.E . in " Completed Master Record
Follow - up File . "

2 . If a Mark 3... (Vital Status Unknown )
a . one sheet only ... Transfer to " Follow - up File "
b . two sheets...

1) Transfer any missing information to Master
File Copy (SECTION I )

2) Same as A , 1,6,1 )

3 ) Same as A, 1,1,2 )

4) If return is from SBDE , circle II in green ...
if from SDA , circle III in black ... enter infor
mation in appropriate section using " SAME AS I"
for address if possible .

5 ) IF YOB conflicts with SECTION I , write " CON
FLICTS I. "

6 ) Enter death information in SECTION IV . ;

7 ) File return in " Completed Master Record Follow
up File . "

8 ) File Master File Copy in " Follow -up File . "

B. Keypunch and verify all coded missing information accumulated
to this juncture (XX and XXI ) . Send cards to Rockville for
update .

C. Make a pass through the "Follow-up File . "
If SECTION IV has been filled out ...
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a . If SECTION II or SECTION III indicates ...year of
renewal or year of membership beyond date of
death , refer to investigator .

b . If there was a conflict in SECTION IV , refer to
investigator (both green and black entries will
exist ) .

c. Code STAT = 01 on a coding form in standard manner .
d. Initiate order of death certificate :

e . Transfer record to " Completed Master Record
Follow -up File . "

f . Reep a head count of the number of deaths deter
mined by each source -- keep a list of associated
study numbers and call the list the Vital Status
Source List .

8. If died prior to 1960 , place in delete folder .
2 . If SECTION IV is blank ...
a . If SECTION II indicates a year of renewal of later
than 1965 , code STAT = 09 on a coding form ...put
entry in Vital Status Source List . Skip 2,5 if
STAT = 09 is coded in this section .

b . If SECTION III indicates a last membership date ...
1) Earlier than 1965 inclusive , leave as mark 3 .

2) If year of renewal is 1966 leave as mark 3 .
3) If year of renewal 1967 or later .

a) Check membership in 1960 Directory , if
membership code is a 3 leave STAT - 03 .

b) If membership code is otherwise , go to
1967 Directory , if there , and if mem
bership code is 3 - leave alone . If not
3 , then make STAT = 09 . (If not found in
that Directory , go to Directory of year
indicated by ADA membership renewal . If
membership code is 3 - leave alone ... other ,
change to STAT = 09 .09. If not found in that
Directory ... leave as mark 3 ) .
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c. If status is changed to 09 , code on standard coding
form .

d. If at any time vital status changed , place entry in
Vital Status Source List .

3 . Keypunch and verify all Vital Status Information and send
to Rockville for Computer Update .

XXII . Resolution of Addition and Deletion Folder of the Problem File

A. Addition Folder

1 . These consist of records to be entered into the 1960
Data Bank .

a . Those in the 1960 ADA Directory and not in the
1968 ADA Directory and not on List I.

b . Those in both the 1960 and 1968 ADA Directories ,
not on List I or List II .

C. Those deleted previously as duplicates but con
firmed as separate individuals .

2 . Prepare an addition card in the original format of
the 1960 Data Bank entry . ( 2 cards )

3 . Forward to Rockville , Maryland .

B. Deletion Folder

1. These consist of records to be excluded from the 1960
Data Bank .

a. Cohort members known to have died prior to 1960 .

b . Cohort members known to be duplicates .

1) Those found to be entered in the 1960 Data
Bank but found to be duplicates of the same
individual but originally having different
information .

2) Those with name changes between 1960 and
1968 but first name entry not removed .



129

C. Cohort members not identified as dentists (not
graduated or occupation on death certificate
indicated as other than dentist ) .

2 . Prepare a deletion card as per the Key Word Update
Format Card ( see Exhibit VI ) .

3 . Forward to Rockville , Maryland .

XXIII . Resolution of the Problem File , Excluding the Addition and
Deletion Folder

All entries are to be resolved by the investigator on the basis
of existing information logically interpreted . All sources are
to be used including commercial company follow - up , The American
Dental Association , Bureau of Economics and Research records and
telephone follow - up procedures . Updates are keypunched and
forwarded to Rockville , Maryland .

XIV . Resolution of the possible Matches File

All entries should have been resolved by criteria established in
Exhibit I. If resolution not possible by investigator , statusrejais, an 03 . All resolutions change status to 09 ; these updates
are keypunched and forwarded to Rockville , Maryland .

Commercial Company Follow -up

A commercial company will be used as a subcontractor to perform
follow - up on a 10 percent sample of records with status 03 . In
formation from other sources takes precedence . Update to status
09 or 02 if only source and individual is identified by criteria
in Exhibit I. Any other situation , record status remains 03 .
All updates are to be keypunched and forwarded to Rockville ,
Maryland .
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XXVI . T
h
e

American Dental Association , Bureau o
f

Economics and Statistics
Follow - up

A listing of remaining records with status 0
3 o
r

with missing infor
mation is to be forwarded to the ADA for a final search of their
records or correspondence . The two listings are to be alphabetical

b
y

name and city within state in alphabetical order . Update infor
mation to be forwarded to investigator and keypunched and forwarded
to Rockville , Maryland .

XXVII . Exteraal Follow - u
p

Consultant

Ar established authority in follow - up procedures will continue
foliow - u

p b
y

phone with similar listings a
s in XXVI . Total phone

coverage ( Band 9 ) of the United States will be established in
Pittsburgh , Pennsylvania a

t
the Graduate School o

f

Public Health ,

Eniversity o
f Pittsburgh for two ( 2 ) months . All updates are to

b
e forwarded to investigator , keypunched and then forwarded to

Rockville , Maryland .

XXVIII . Postal Follow - up

Å selected sample ( 10 percent ) o
f

the individuals lost to trace
are to be followed by use o

f

the United States Post Office
mailing - list correction service . If information determines vital
status , then update is keypunched and forwarded to Rockville ,

Maryland . Other information that may b
e o
f

use in follow - up is

forwarded to XXVII .

XXIX . Final Follow - up by Staff.

Telephone calls to professional associates are to be completed b
y

the investigator in the final stages of the study . Updates are

to be keypunched and forwarded to Rockville , Maryland .

XXX . Final Review o
f All Records - Edit Check

All records are to be edit -checked b
y computer programs . Incon
sistencies will be resolved by investigator and staff .



131

EXHIBIT I , CRITERIA FOR MATCHING DEATH RECORDS TO LIST I

I. Death Certificates and Notifications

A. Class I Name Match :
1 . Same city - state

a . Year of birth available *... allow + 4 years .
b . Year of birth not available * ... require exact
street address .

2 . Different city - state

a . Year of birth available *... allow + 2 years .
b . Year of birth not available ...

1) If year of graduation is available on list
ing subtract 25 from year of graduation for
testing + 2 years , otherwise mark 2.

2 ) If year of graduation not available , mark 2 .
Mass II Name Match :
I. Same city - state

a . Year of birth available * ... allow † 2 years .
b . Year of birth not available ... require exact street
address ,

2 . Different city -state

a . Year of birth available *...allow + 1 year .
b . Year of birth not available ...mark 2 .

* Apply Rule I only if necessary .
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II . Dummy Death Records

A. Class I Name Match :
1 . Same city-state

a . Year of birth available * ...allow + 4 years .
b . Year of birth not available ... require same
Dental School .

2 . Different city - state

a . Year of birth available * and Dental School
the same ... allow + 2 years .

b . Year of birth not available ** ...accept if same
Dental School and year of graduation are the
same , otherwise Mark 2 .

Class II Name Match :
1 . Same city - state

a . Year of birth available * ... allow + 2 years .
b . Year of birth not available**... require same
Dental School and year of graduation .

2 . Different city - state

a . Year of birth available * and same Dental
School ...allow + 1 year .

b . Year of birth not available ** ... accept if
Dental School and year of graduation are
the same , otherwise Mark 2 .

* Apply Rule 1 only if necessary .
**If same Dental School let investigator resolve .
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EXHIBIT I ( Continued )

RULE 0 : Anything not covered should be referred to investigator for
resolution .

RULE 1 : Year of Birth can be calculated by subtracting 25 from Year
of Graduation , but only if you must .

RULE 2 : On dummies you may calculate the Year of Birth by subtracting
age from year of death .

RULE I : Wher matching city - state against death certificates use either .
usual residence or place of death .
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EXHIBIT I (Continued )

CLASS I NAME MATCH :

Charles L. Smith - Charles Lewis Smith
• Charles L. Smith

- Any Combination

CLASS II NALE MATCH : (any match where there is any question at all ) .

Charles Smith : C. L. Smith
Charles L. Smith : C. Louis Smith

etc. ..

-Any combination of this nature

If any logical single letter is off in the last name allow a
Class II Match . This includes " reasonable" misspellings .
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EXHIBIT II

Pennsylvania

ate of Birth Date of Death
Mo/Yr Mo /Da /YrName Place of Death

Wagner , Robert E. 02/94 04/01/60 Philadelphia

Sullivan , Albert 09/92 09/15/60 Allentown

Herbert , John C. 10/82 10/22/60 Lancaster

Ring , Allen G. 04/11 01/01/61 Harrisburg

Ryan , Charles M. 11/01 03/23/6 Scranton

Neilski (AKA Neils ) , John j . 02/22 05/26/61 Allentown

Ritter , Samuel 09/19 08/06/61 Gettysberg
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EXHIBIT III , CRITERIA FOR RESOLUTION OF R - PAIRS

class I Name Match : And yoB or you +3
Match on one or more variables .
a ) Year of birth
b ) Year of graduation
c ) School of graduation
Address ( street ) , city and state .
variables .

Counts as one

Class II Name Match : And YOB or YOG +3
Match on two or more variables .
a) Year of birth
b ) Year of graduation
School of graduation

d ) Address (street ) , city and state .
variables .

counts as two
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EXHIBIT III (Continued )

class I Name Match (Almost an exact match . )

Charles L. Smith = Charles Louis Smith
Charles Lewis Smith
Charles L. Smith
Chas . L. Smith
Chas . Louis Smith

Class II Name Match (A match where there is a question . )
Charles Smith . = C. L. Smith

C. Louis Smith
C. Lewis Smith
Charles L. Smith
C. Smith

If any logical single letter is off in the name ( first , middle ,
last ) allow a Class II Match . This includes " reasonable " misspellings .
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EXHIBIT IV

" MARK " DEFINITIONS (FOR COMPUTER PURPOSES )

STAT = MARK

= 1 Died between 1-1-60 and 12-31-65 .

=2 * Died after 12-31-65 , but lived thru study .
→ Uncertain vital status requiring follow -up .

=9 Lived thru study period .

= → Status uncertain ; possible computer match must be
resolved by hand .

Vital status updated from 3 , because individual known
to have lived through study ( see SECTION XV ) .
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EXHIBIT V. DEATH UPDATE CARD FORMAT

Card Column (s) Information

(8 ) 1 - 8 ID Number (right- justified )
9 blank

(6) 10 15 DOB - date of birth - YYMMDD (may have to sub
tract age from YOD ; Keypunch est . YOD and
0000 ; otherwise 999999 )

16 blank

(6) 17 22

23

( 1 ) 24

DOD date of death - YYMMDD
blank

Race ( 1 = white ; 2 = nonwhite ; 3 = not specified )
blank

Sex ( 1 = male ; 2 = female ; 3 = not specified )

25

( 1 ) 26

27 blank

( 4 ) 28 - 31 must be on cert .Cause of Death 1 ( underlying )
blank32

(4) 33 - 36 Cause of Death 2

37 blank

(4) 38 41 Cause of Death 3

42 blank

(4) 43 - 46 Cause of Death 4

47 blank

(4 ) 48 51 Cause of Death 5

52 blank

(2) 53-54 State Code

55 blank

56 Autopsy designation (1 yes ; 2 = no ; 3 = not
specified )

57 - 80
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EXHIBIT VI

Keyword Update Card Format

Card Column ( s ) Information

1 - 8 ID Number ( right -justified )

9 Blank

10 - 80 keyword =update value ,keyword =update value ,

Comma is required to indicate the end of each
update value field

Multiple cards may be required to update one
record completely . In this event , each card
must follow the format described .

The sequence of

keyword =update value ,

may appear as many tines as necessary but
must not be split between cards .
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EXHIBIT VI ( Continued )

Keyword Table

Keyword Field Updated Field Length

STAT Status Code 2 *

RN68 Record number in 1968 file 8 *

SUF Suffix to name ( Jr , Sr , III , etc. ) 3 .

ADD Street Address 35

YOB Year of Birth 2 *

YOG Year of Graduation 2 *

DS Dental School 3 *

LNAM Name 24

FNAM First name and middle initial 15

CITY City 35

STCD State Code 2 *

MCOD Member Code 1

CHOP Character of Practice 2 *

DELETE Deletion 6

Note : Fields with an * following the field length
must be entered right -justified with leading zeros .
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EXHIBIT VI ( Continued )

Sample Keyword Update Cards

00018370 DS =130 ,

00024000 SUF = JR , ADD =412 1/2 LINCOLN WAY ,
00039590 SUF = , ADD =1128 N BRANK BLVD ,

00045190 LNAV =ENGLUND , FNAM =ERIC . ,ADD =201 N COAST BLVD ,

00070350 CIT : OAKLAND , YOB =82 ,DS =024 ,YOG =11 ,MCOD =0 ,CHOP =00 , STCD =05 ,
00098620 CLTTESAN DIEGO ,YOB =93 ,DS =119 , YOG =21 ,MCOD =0 ,CHOP =00 ,STCD =05 ,
00132110 CITY =HARTFORD , YOB =25 ,DS=036 , YOG =53 ,NCCD = 1 ,CHOP =00 ,STCD =08 ,
00133660 YOB = 16 ,DS =006 , YOG =39,MCOD = !, CHOP = 30 ,CITY =NEW BRITAIN ,STCD =08 ,
00142930 YOB=33 ,DS =092, YOG =59 ,MCOD = 1 , CHOP =00 ,STCD =09 ,CITY =BRIDGEVILLE ,
00150320 SUF = JR ,ADD =4704 WISCONSIN AVE NW ,

00162630 LNAM =KENWARD , FNAN =FRANKLIN M , YOB = 19 ,DS =019 , YOG =52 ,MCOD = 1 , CHOP =00 ,
00162080 ADD =3138 COMMODORE PLAZA (COCONUT GROVE ) ,CITY ="(TAMI ,STCD = 11 ,
00163500 YOB =24 ,DS = 140 , YOG =48 ,MCOD = 1 , CHOP =00 ,CITY =PORT ST JOE , STCD =1l ,
30174430 TOB =00 ,

00193250 YOB =25 ,D5-045 , YOG =52 ,MCOD = 1 ,CHOP =00 ,CITY =ABOY ,STCD =16 ,
00211680 ICB =09,DS =081 , YOG = 39 ,MCOD = 1 , CHOP =00 ,CITY =CHICAGO ,STCD = 16 ,
00236190 YOB =09 ,DS =050 , YOG =31 ,-COD - i , CHOP =30 ,CITINGALESBURG ,STCD = 16 ,
00245750 YO3 =33 ,DS =081 , YOG =23 , MCOD = 1 , CHOP =00 ,CITY =OAK PARK ,
00270810 TOB =03 ,DS=103,70G - 28 ,MCOD = 1 ,CHOP =00 ,CITI LAFAYETTE ,
00220950 LOGRAY , FNAN -LEWIS B , ADD - 903 TWELVTH SI NE ,
00221580 YOB =02 ,D3=050 , YOG =28 ,MCOD =1 , CHOP =00 ,CITY CENTERVILLE ,
00293790 TOB =23 ,DS =030 ,

00293530 YOB = 23 ,DS=138 , YOG = 38 ,MCOD = 1 , CHOP =00 ,CITY =ABILENE ,
00304440 MICOD = 3 ,

00312000 YCB = 78 ,DS =124 , YOG =00 ,MCOD = 3 , CHOP =00 ,CITY =LOUISVILLE ,

ii,
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99999999 BXHIBIT VII 99999999

3*
********* **********
* DENTIST MORTALITY STUDY *

**********

I NAME :
ADDRESS :

CITY :

YEAR OF BIRTH :

DENTAL SCHOOL :

YEAR OF GRAD :

**:

STATE BOARD OF DENTAL EXAMINERS

II YR . OF LATEST RENEWAL :
BIRTH DATE :

LAST KNOWN ADDRESS :

***** ****

STATE DENTAL ASSOCIATION

III LATEST MEMBERSHIP YEAR :
BIRTH DATE :

LAST KNOWN ADDRESS :

IV IF KNOWN TO BE DECEASED , PLEASE INDICATE :

DATE OF DEATH :

CITY & STATE :

****

COMMENTS :
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USIVE TEMPLE UNIVERSITY

T
A
N

) E
R
S
T

HEALTH SCIENCES CENTER

**
**
* SCHOOL OF DENTISTRY

C
O
M

: 3
3223 N

.

BROAD ST . , PHILADELPHIA , PA . 19140

DEPARTMENT O
F

COMMUNITY DENTISTRY BA - 500

Exhibit VIII

Letter to State Board of Dental Examiners

The Department o
f Community Dentistry , Temple University

School of Dentistry , under contract with the National Institute
for Occupational Safety and Health , DHEW , CDC , is conducting
an investigation entitled "The Mortality Study of Dentists . "

For this study , we have identified a group of dentists who by
definition appeared in the 1.960 American Dental Association
Directory and whose mortality experience for the period
January 1 , 1960 to December 3

1
, 1965 is being determined .

T
o date , there are approximately 7,200 dentists from the

original group whose status remains unresolved .

One aspect of the follow - up procedures we have developed
is a request to each of the State Boards of Dental Examiners
for information concerning those dentists assumed to be
licensed in the respective state in 1960 . The information
requested includes :

1 ) Data about the year o
f birth , year of graduation

and school of graduation when that data is missing
from our files . ( Information sources such as the
American Dental Association and dental schools
have already been exhausted . )

2 ) Latest year of license renewal .

3 ) Last known address .

4 ) And , if the dentist is known to be deceased , the
date of death (day , month and year where possible )

and the city and state where death was known to
have occurred .
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P. 22

In your state there are approximately such
dentists . We have taken the liberty of forwarding the list
to you with the expectation that you forward the request and
the covering letter to the State Licensing Agency where
appropriate . Included are instructions as to how to complete
the individual forms .

We sincerely request your cooperation and assistance in
this task . The difficulty of the assignment will vary with
the number of records , the condition of the records and the
personnel available to complete the request . May we suggest
that arrangements are possible with this office to provide
personnel from our staff or to provide on -site persons to
collect the data when necessary .

Most importantly , your cooperation (and that of the State
Licensing Agency , where appropriate ) is respectfully solicited .
We believe that an important contribution can be made to the
service of the dental profession from the data provided by the
study . For those dentists in the group who have died during
the study period , causes of death will be analyzed with the
possibility that environmental hazards in the dental operatory
may be revealed .

May I assure you that all information will be used for
statistical purposes only and that no dentist will be identified
individually .

If you have any further questions please feel free to
contact our office by mail or telephone .

Sincerely ,

racionStald Orner , D.D.S.M.P.H. ,Sc.D.
Associate Professor
Department of Community Dentistry

GO : 1m

CC . State Licensing Agency
where necessary

enc .
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EXHIBIT IX

Instructions for Follow -Up to State Board of Dental

Examiners in Mortality Study of Dentists .

Identify the individual by information appearing in Section

Remember that the dentist was listed as residing in your

state in 1960. If the identification can be made , complete
rissing information in Section I if necessary . A code sheet
of dental schools is included so you may read our sheets .

Please write in the name of the school when that information

is necessary .

2. Complete Section II .
3 . Complete Section IV if necessary .
4 . Add any comments that you think may be of use to us .
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CODED LIST OF DENTAL SCHOOLS IN THE UNITED STATES
, PUERTO RICO , CANADA AND THE PHILIPPINE ISLANDS

os

DES MOINES COLLEGE OF DENTAL SURGERYO

De Molass , lovs

DETROIT COLLEGE OF MEDICINI
Departacat of Dental Surgery
Detroit , Mich .

ou UNIVERSITY OF DETROIT SCHOOL OF
DEXTISTRY
Detroit , Mich .

DRAKE USJYERSITY COLLEGE OF
DENTISTKY
Des Moines , laws - See056

036 GEORGETOWN UNIVERSITY SCHOOL
OF

DENTISTRY
Washington, D. C.

GERMAN AMQUICAN DENTAL COLLECC
chango , II

I
.

HARVARD DENTAL SCHOOL

doctor , Haus . . See 137

M
I
' KOMEOPATHIC HOSPITAL COLLEGE

DENIAL DEPARTMENT
Cleveland , Ohio

HOWARD UNIVERSITY COLLEGE OF

DENTISTRY
Vaadington , D.C.

ELLINOLSMEDICAL COLLEGE DENTAL
DEPARTMENTS
Cwesgo , 1

1 .
ILLINOIS SCHOOL OF DENTISTRY
Chicago . Jll . • Sce 045

ALABAMA COLLEGE OF DENTAL SURGERT
Deldseport , Ala .
UNIVERSITY O

F
ALLERTA FACULTY O

F

DENTISTRY
Edmonton , Alberta , Canada

AMERICAN COLLEGE O
F

DENTAL SURGERY
Chicago , Ill - See011
ATLANTA DENTAL COLLEGE
Atlanta , G ... See 140
ATLANTA SOUTHERN DENTAL COLLEGE
Atlanu , Gs . . See 143
BALTIMORE COLLECE OF DENTAL SURGERY
Deaul School , Vasversity o

f Maryland
Bakirore , we .

UNIVERSITY OF MARYLAND
Dental Department

Baleinnere , ud . - Ses 006
BALTUUONE MEDICAL COLLEGE
Dental Departmeat
Saltimore , kas . Seeoch
BALSIS DENTAL COLLEGE
St. Louis , ha
SATLOK SEVERSITY COLLEGE OF
DENTISTRY
Dallas , irms
BUYINCHAN DENTAL CLIE
diraingias , is

BOSTON DENTAL COLLEGE
Borton , wisse . Set 151

UNDS OFBITNO SCHOOL O
F

DENTS . 2

della , M.I.
CALIFOKU COLLECT O

F

DENTAL SURGERY
Sen Francisco , Curtis
UNITEZSITT OF CALIFORNIA COLLICE OF
DENTISTRI
Sus Tracino , Sall . See 155
CENTRAL COLLECE O

F

DENTISTAT
Ladissapoiss, in

POSPITAL .CALLISE O
F

WED :CONE
DEPARTULIT O

F

SIXTISTAT OF
CEXTRA : NIY223 : 57

Ried . X
y
. See654

COLLEGE S
T

SEXT :STRY . CENTRO
ESCOLAR DE SENE PITAS
Santia ,Philippae Islands
CHCASO COLLICI O

r

Dar A
L Sicer

Chicago Soo 1
1
3

CINCINNATI COLLISE O
T

DENTAL SURGERY
Glacinnati , Ohis

CINCDIMUTI COLLEGE O
F UDOBE AMO

SURGERT
DesuelDepartured
Cincinnati , Onio

CLEVELAND UNVERSTT O
R

UEDICINE AND
SURGENT
DentalDepartaal
Ciencias , o

045 MCGILL UNIVERSITY FACULTT o
r

DENTISTRY
Montreal , Quebes . Cauda

056 KEDICO - CHIRURGICAL COLLEGE O
E
.

PHILADELPHIA
Miladelphia , P

o.. See012
467 MEMARRY MEDICAL COLLEGE SCHOOL OF
DENTISTRY
Nossville , Tenn .

osa UNIVERSITY OF MEMPHIS COLLEGE OF
DENTAL SURGERY
Memphis , Tene . See 116

ost MIAMI DENTAL COLLEGE
Clactanou , onla

on UMVERSITY OR MICHGAN SCHOOL O
F

DENTISTRY
Ann Arbor , MIEL

MILWAUKEE MEDICAL COLLEGE DENTAL
DEPARTMENT
Kilwaukee , Wio , . Ser 06

972 MINNESOTA COLLEGE HOSPITAL DENTAL
DEPARTMENT
Mianza polio ,Mina . - Suc 073

573 DNIVERSITY OF MINNESOTA SCHOOL OF
DENTISTRY
Minneapolis , sitas .

174 UNQNERSITY OF MONTREAL FACULTY OF
DENTAL SURGERY
Hoatrest , Quebec,Canada .

NATIONAL UNIVERSITY COLLEGE OF
DENTISTRY
Kaalla , pasilppine le lende

os2

MS UNIVERSITY OF ILLINOIS COLLEGE OF
DENTISTRY
CHeage , in .

INDIANA DENTAL COLLEGE
Indien polis , Ind .. See -047
INDUNA UNIVERSITY SCHOOL OF DENTISTRY

Ledlen polis , Ind .

INTERNATIONAL COLLEGE OF DENTAL

SURGERT
Cucug . , m .

INT ERNSTATE DENTAL COLLEGE
Xossas City Mo.

050 UNVERSTT OT ICNA COLLEGE OF
DENTISTRY
lom ,City , lom

COLLEGE OF JERSEY CITY DISTARTMENT OF
DENTISTRT
Jeroep Cirs , Mod .

KANGASCITT DENTAL COLLEGE
Kaass . City . Wo . See 138

KANSAS CITY -WESTERN DENTAL COLLEGE
KansasCity ,ko .. Son 135
KEOKUX DONTAL COLLEGE
Kookwk lov • Sen 050

SCHOOL OF DENTAL SURGERY

, LAVAL
UNIVERSITY
Mostreal , Quebec,Canada - See874

LINCOLN DENTAL COLLEGE OF COTNER
UNVERSITY
Lincoln , Nebe . . S
e
e
o
n ?

LOUISVILLE COLLEGE OF DENTISTRY

Louisville , K
y
. - See858

UMVERSITY O
F

LOUISVILLE SCHOOL O
F

DENTISTRY

' Louisville , K
y
.

LOYOLA UNIVERSITY SCHOOL OF DENTISTRY

NewOrleans , L
o .

LICEO DE MANILA SCHOOL OF DENTISTRY

Manila , PNlippine Islande • Ses 095

0
6 WRON - SLMSDENTAL COLLEGE

S
t.

Louis , Mo .. See 103
MAROX - SDUSCOLLEGE OF MEDICINE
DENTAL DEPARTMENT .

S
t.

Louis , Mo. - See 103.

MARQUETTE UNIVERSITY SCHOOL OF
DENTISTRY
Milwaukee , Wis .

054 BUARYLAND DENTAL COLLEGE

Dalilmore , did .

976 RATIONAL UNIVERSITY DENTAL
DEPARTMENT
Vookington , D.C.

977 UNIVERSITY OF NTAMSKA COLLEGE OF
DENTISTRY
Lincola , dobr .

NEY ONLIANS DENTAL COLLEGE
New Orleans , ba .

179 NORTH PACITIC COLLECE OR ONICON
SCHOOL OF DENTISTRY
Portland , Ore . - See 141

16 NORTHWESTERN COLLEGE O
F

DENTAL
SURGERY
Culoago , II . - See081
NORTHYESTERN UNIVERSITT DENTAL
SCHOOL
Chlung in

12 NEW TORK COLLEGE OF DENTISTRY
Now York , N

.

Y
. . Ser 084

* NEW TORK DENTAL SCHOOL .

Ne - York , X , Y
. . See 027

m NEW YORK UNVERSITY COLLEGE O
F

DENTISTRY
New York , N

.
1 .

119 CHIO COLLECE OF DENTAL SURGERT .
OMVERSITY OF CINCINNATI
Chaclausti , Obie

OHIO MEDICAL UNIVERSITY COLLEGE OF
DENTISTRY

Columbus , ONE • Sec 097

• ONO STATE UNIVERSITY COLLEGE O
F

DENTISTRY
Colorabus , Ohio

ons OSAMA DENTAL COLLEGE •

Ornela , Nebr . . See 0 30

ONECON COLLEGE OF DENTISTRT .

Portland , Ore .. See 141

090 PACIFIC DENTAL COLLEGE
Oakland , Colil .

COLLICE OF DENSAL AND ORAL SURGERY
New York , N

.
Y .. Suc 027

COLLECE O
F

PHYS :CIANS AND SURGEONS
School o

f Dentistry
Son Troacisco , Calif .

COLLEGE O
F

PHYSICIANS AND SURGEONSO
DentalDeperonens
Boston, Mass .

COLORADO COLLEGE OF DENTISTRY
Denver, Cole .

COLUMBU UNIVERSITY SCHOOL O
F

DENTAL
AND ORAL SCRCERT OF THE FACULTY OF
MEDICINE
NewYork , N

.
8 .

COLUMBUN DENTAL COLLEGE
Calengo, IlI . - Suc 045
COLUMBUN UNIYEXSITT DENTAL
DEPARTMENT
Vordington , D

.

C
.

CREIGHTON UNVERSITY SCHOOL O
F

DENTISTRY
Omaha, Nede .

DALHOUSIE UNIVERSITY FACULTT O
F

DENTISTRY
Haluas , NovaScotia , Canada

DCNYER COLLEGE O
F

DENTISTRY
Beaver, Colo .

UNIVERSITY OF DENVER SCHOOL OF
DENTISTRY
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12 IS2

193

S

PENNSYLVANA COLLEGE OF DENTAL
SURGERY
WWladelphia, Po. . See 012

UMVERSITY OF PENNSYLVANIA SCHOOL
or DENTISTRY (THOMAS W, EVANS MUSEUM
AND DENTAL INSTITUTC )
Pailadelphia, Pe .

PIOLADELPICA COLLEGE OF DENTAL
SURGERY
Pallavelphia, P ..

.
Suc 092

PHILADELPHIA DENTAL COLLEGE
Purdelphia , P

o .. See 114
PHILIPPINE DENTAL COLLECE
Kaalle , Philippine Istando

CMVERSITY OF PMLIPPINES COLLEGE
OF DENTISTRY
Kaalla , Philippine Islands

PITTSBURGH OCXTAL COLLCSC
WESTERN UNIVERSITY O

F

PENNSYLVANIA
Atatsburgh P

o
. • Suc 096

UMIVERSITY OF PITTSRUACH SCHOOL O
F

DENTISTRY
husbergh , P

a
.

DENTAL COLLEGE OF THE PROVINCE OF
QUENEC
Hontreal , Quebec,Conde
ROTA :COLLECT . OF DENTAL SURCSOKS
SCHOOL OF DENTISTRY
Toronia , Salaria , Cnende - So

o

1
1
9

TUTTS UNIVERSITY SCHOOL OF DENTAL
WEDICINE
Doston , Mass .

FAIRLEIGH DICKINSON UNIVERSITY SCHOOL
OF DENTISTRY
Teaneck , N

.
d .

SETON HALL UNIVERSITY COLLEGE O
F

DENTISTRY
Jerney Cley . N

.
d .

UNYERSITY OF PUERTO RICO SCHOUL OF
DENTISTRY
Sun Jure Puerto Rico

UMVERSITY OF CALIFORMA SCHOOL OF
DENTISTKI
Son francisco , Calus .

UNIVERSITY OF TEXAS DENTAL ARANCH
Houston Tomo

UNIVERSITY OF THE EAST COLLEGE OF
DENTISTRY
lanila ,Philippine dolando

UMTED STATES DENTAL COLLEGE
Caleozo , 1

1
1
.

UNIVERSITY COLLEGE OF MEDICINE DENTAL
DEPARTMENT
Alshmond , V

o
. - So. 125

VANDERBILT UNIVERSITY SCHOOL Or
DENTISTRY
Nashville , Tenen

MEDICAL COLLEGE O
F

VIRGINIA SCHOOL
OF DENTISTRY
Webmond, Va .

MEDICAL COLLEGE OF VIRGINIA DENTAL
DEPARTMENT
Richmond , V

o .. See 125
WASHINGTON DENTAL COLLEGE AND
HOSPITAL OF ORAL SURGERY
Washington, D

.

C
.
• SecOJI

GEORGE WASHINGTON UNIVERSITY DENTAL
DEPARTMENT :

Woodlagton, D
.

C
.

UNYEKSITY O
F

WASHINGTON SCHOOL OT
DENTISTRY
brottle , Ward .

195

1
6

186

n 157

1
0

B
►

6
T
. DOUS COLLEGE OF PHYSICIANS AND

SURGEOUS SEXTAL DEPUIMENTO
S. Louie , bo

S
T
. LOCS DENTA : COLIGE

Shissis ,ka- Sen ses .

S
T
. LOUS ATTEISET SCHOOL OF

DAXI :STK :

S
L . Lowe , sia

S
T
. PAUL MEDICAL COLLE DENTAL

DEPARTHesto

S
e

souh beissa - se
e

273

SAN FRANCISCO COLLEGE O
F

MEDICINE AND
SURGERY DENTAL DEPARTMINT,

SAN TRUKCISCS DENTAL COLLECT
SanFranco , Calle
ONTVERSIS OF SANTO THOMASSCHOOL OF
DEXTS . IT

WASTUSGTONUNIVERSITY SCHOOL O
r

DENTISTRY
S
t.

Lovio , Mo.

VESTERN COLLEGE OF DENTAL SURGEONSE
Se boule , Ma .

IN VISI CRX DENTAL COLLEGE

2 - Kasu .

Cisy , Mo. - Se 138

1
8
0

VESTERN RESERVE ENIVERSITY SCHOOL OF
DENTISTRY
Cleveland , One

UNIVERSITY OF WEST TENNESSEE DENTAL
DEPARTMENT
Memphis , Tena ,

VISCONSIN COLLEGE OF PHYSICIANS AND
SURGEONS DEPARTMENT OF DENTAL
SURGERY
Huwaukee , Wis . • Sec 063

136 WISCONSIN COLLEGE O
F

DENTISTRY
DEPARTMENT OF CARROLL COLLEGE
Hloukee , Wis . - See 06 )

1st HAZYARD SCHOOL O
F

DENTAL MEDICAL
Bastoa , han .

UNIVERSITY O
F

KANSAS CITY SCHOOL O
T

DENTISTRY
Kenan . City . Mo.

139. UNIVERSITY O
F

TEXAS SCHOOL OF
DENTISTRY
Houston Tens - Se

e

1
5
6
.

340 SUORT UNIVERSITY SCHOOL O
F

DENTISTRY
ATLANTA SOUTHERN DENTAL COLLEGE

>
5

مهعنصمءاملع
اهماهمن

SOUTHEASTERN DENTAL ONIVERSITY
Allroate .

| UNIVERSITY OF SOUTHERN CALIFORNIA
SCHOOL OF DENTISTRY

Lo
s

Angeles,Calif .

►SOUTHERN DONTAL COLLEGE
Allmova, Co. - See 140

STARLING - OHO MEDICAL COLLEGE
DEPARTMENT O

F

DENTISTRY
Columbus , Ode - See087

STATE DENTAL COLLICA
Dallas , Teiss - See010

> TACOMA COLLEGE OF DENTAL SURGERY

Tocoms , Wood . • See 141

I TEMPLE UNVERSITY SCHOOL O
F

DENTISTRY
Philadelphia , P

o
.

> TENNESSEE MEDICAL COLLEGE DENTAL
DEPARTMENT
Knoxville , Tena .

UNIVERSITY O
F

TENNESSCE COLLEGE OF
DENTISTRY
Memphis , Tena .

TEXAS DENTAL COLLEGE
Houston, Teus • See 139

TOSCKA DENTAL COLLEGE
Topeka,Kan .

UNIVERSITY O
F

TORONTO FACULTY O
F

DENTISTRY

Teror fo
r

Datario , Ceas d
e

é surT'S COLLEGE DENTAL SCHOOL
Boston , Man... See 191
TULANE UNIVERSITY SCHOOL OF DENTISTRY
NewOrleans , L

a .

1
.

UNIVERSITY O
F

OREGON DENTAL SCI : 0
0 !

Portland , Ore .

LOIOLA UNIVERSITY SCHOOL OF DENTISTRY ,

CHICAGO COLLEGE OF DENTAL SURGERY
Chicago , IL
TORLIGN

MISSOURI DEXTAL COLLEGD
SheLosie , Mo. - See 180

ATLANTA COLLEGE Or PHYSICUNS AND
SURGEONS
Atlanta , Go .

NATIONAL MEDICAL UNIVERSITY OF ILLINOIS
nuncis

UNIVERSITY O
F

ALABALA SCHOOL o
r

DENTISTRY
Birmingdam , Alo .

UNIVERSITY OF NORTH CAROLINA SCHOOL
OF DENTISTRY
Caopal Hall , N , C

.

COLLEGE OF MEDICAL EVANGELISTS
SCHOOL OF DENTISTRY
Loma Linda , Calif .

150 VEST VIRGINU UNIVERSITY SCHOOL OF
DENTISTRY
Morgratowa , - Went Vo .

149



149

SA

*****Stores

lo

TEMPLE UNIVERSITY
HEALTH SCIENCES CENTER

Encome

SCHOOL OF DENTISTRY

3223 N. BROAD ST. , PHILADELPHIA , PA . 19140

DEPARTMENT OF COMMUNITY DENTISTRY BA -4500

Exhibit XI

Letter to State Dental Association

The Department of Community Dentistry , Temple University
School of Dentistry , under contract with the National Institute
for Occupational Safety and Health , DHEW , CDC , is conducting
an investigation entitled "The Mortality Study of Dentists .
For this study we have identified a group of dentists who by def
inition appeared in the 1960 American Dental Association Directory
and whose mortality experience for the period January 1 , 1960 to
December 31 , 1965 is being determined . To date , there are approx
imately 7 , 200 dentists from the original group whose vital status
remains unresolved .

One aspect of the follow -up procedures we have developed is
a request to each of the State Dental Associations for information
concerning those dentists assumed to have resided in the respective
state in 1960. The information requested includes :

1 ) Data about year of birth , year of graduation and
school of graduation when that data is missing
from our files . ( Information sources such as the
American Dental Association and dental schools
have already been exhausted . )

2 ) Latest membership year .

3 ) Last known address .
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4 ) And , if the dentist is known to be deceased , the
date of death (day , month and year where possible )
and the city and state where death was known to
have occurred .

In your state there are approximately such dentists .
We have taken the liberty of forwarding the list to the offices
of the State Dental Association with instructions as to how to
complete the individual forms .

We sincerely request your cooperation and assistance in
this task . The difficulty of the assignment will vary with the
number of records , the condition of the records and the personnel
available to complete the request . May we suggest that arrangements
are possible with this office to either provide personnel from
our staff or provide on-site persons to collect the data when
necessary .

Most importantly , your permission is respectfully solicited .
We believe that an important contribution can be made to the
service of the dental profession from the data provided by this
study . For those dentists in the group who have died during the
study period , cause of death will be analyzed with the possibility
that environmental hazards in the dental operatory may be revealed .

May I assure you that all information will be used for statis
tical purposes only and that no dentist will be identified individ
ually .

If you have any further questions please feel free to contact
us by mail or telephone .

Sincerely ,

Gerald VenenGkáld Orner , D.D.S. , M.P.H. , Sc.D.
Associate Professor
Wepartment of Community Dentistry

GO : am

C.C. Executive Secretary of the Association
enc .



151

EXHIBIT XII

Instructions for follow - up to State Dental Association

in Mortality Study of Dentists .

1. Identify the individual by information appearing in Section I.
Remember that the dentist was listed as residing in your

state in 1950 . Some of these dentists may be non -members

of the State Association . If the identification can be made ,
complete missing information in Section I if necessary .
A code sheet for dental schools is included so you may

read our sheets . Please write in the name of the school

when that information is missing .

2 . Complete Section III .
3 . Complete Section IV . if necessary .
4 . Add any comments that you think may be of use to us .
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APPENDIX B

AN ABRIDGED INVENTORY OF DENTAL SUPPLIES
BY BRAND NAME AND MANUFACTURER FROM
ONE REPRESENTATIVE DENTAL SCHOOL
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Item Manufacturer

Acrilux Wax Eliminator
Alcosol
Alginate Type II
Aluminum Graph Plates
Anesthetic Topical
Articulating Paper
Articulating Paper
Asbestos Roll
Beauty Cast 144-50 GM
Beauty Cast 144-60 GM
Bite Registration Paste
Black Compound Cakes
Bonfil Powder
Burlew Ortho Foil
Carbocaine
Cavit
Cavic
Cavit G
Cavitec
Cavitec Applicator
Ceramígcid 144-60 GM
Ceramigold 144-90 GM
Cetaczise Spray
Cltisest Forte
Cities :
Citricon Stå .
Cleaner - Dental Processor
Cleaner Ultrasonic Denson
Clear Dip Qt .
Coe - Comfort
Coe - Flex
Coe - Lor Lab specify shade
Coe - Lor Powd . 5 lb
Coe - Lor Lig 1 qt .
Coe - Lor Lig 1 gal .
Coe - Pac
Coe - Sep . 16 oz . bottle
Coe Soft
Collits Developer
Concise # 1925
Copalite Thinner
Copalite Varnish
Crown Pak
Densilk
Dentcote
Denture Gloss

Coe
Carrol
Coe
Coble
Graham

Moyco
Mynol
Whipmix
Case
Case
Kerr
Kerr
Caulk
Jelenko
Cookwaite
Premier
Premier
Premier
Kerr
Kerr
Whipmix
Whipmix
Cetylite
Astra
Astra
Kert
Profexray
L &R

Butler
Coe

Coe
Coe
Coe
Coe
Coe
Coe
Coe
Coe
Buffalo
3 M
Codesco
Codesco
Lactona
Reliance
Dentsply
Westdent
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Item Manufacturer

Developer & Fixer
Liquid X -ray Developer
Rapid Fixer ( A & B ) to make
RPXOMAT Developer Replenisher
RPXOMAT Developer Starter
RPXOMAT Fixer & Replenisher

Dispersaloy
Dis -Plaque
Duralay Liquid
Duralay Powder
Daraseal
Durelon CD
Dareion Tatro
Dycal
EBA Cement
Ethyl chloride
Fitt
Floricent Gel
Flecks Cement Liquid
Flecks Cement Powder
Flour of Dumice
Formatray Liquid
Formatray Powder
Pynal Cement
Gamophen

Germicidal Concentrate
Gingi Pak
Green Stik Capd .
Gutta Percha
Hemodent Cord
Hemodent Liquid
Hydrogen peroxide
Hydroxylin
Inlay Investment
Impregum
Impression Paste Type II Soft
Impression Wax ( Iowa )
IRM Blue
IRM Ivory
IRM Red
Jeltrate
Krex
Lucitone Liquid
Masque
Mercury
Micro Alloy Pellets

Kodak
Kodak
Kodak
Kodak
Kodak
J & J
Pacemaker
Reliance
Reliance
Reliance
Premier
Premier
Caulk
Teledyne
American Med .
Kerr
Premier
Mizzy
Mizzy
Mynol .
Kerr
Kert
Caulk
J & J
Codesco
Lactona
Kerr
Premier
Premier
Premier
TanCredi
Taub
Kerr
Premier
S.S. White
Kerr
Caulk
Caulk
Caulk
Caulk
Lee Smith
Caulk
Bosworth
Codesco
Caulk
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Item Manufacturer

Kerr
Ney
Coe
Caulk
Pelton & Crane
Coe
Teledyne
Teledyne
Teledyne
Reliance

Microfilm
Ney Indicating Spray
Nogenol
Nuva Fil Light Paste
Omni Cleaner
Omniflex
Opotow
Opotow EBA
Oral Soft
Orange Solvent
Orthodontic Resin
Pink
Clear

Orthodontic Resin Liq .
Ortho Resin Powder
Permlastic
Pemulastic Adhesive
Permlastic (Free - Flo ) syringe
PIP Paste
Plaster #1 ( 100 lb drum )
Proclave Detergent i pt . bottle
Proclave Em : lsion 1 pt . bottle
Profexray Sclution A
Profexray Solution B
Quartz Abrasive
Record

Red Compound Cakes
Red Compound Stiks
Repair Material (Liquid )
Repair Material Lab
Scutan ( Temp . Acrylic )
Sed - A - Dent Paste
Sed - A -Dent Wick
Snap - A - Ray
Spheraloy Z/F D.S.
Stain Kit
Stain Off
Stainide
Super Soft
Super Soft Powder
Super Soft Liquid
Tab Liquid
Tab Powder

Tempak Liquid
Tempak Powder

Caulk
Caulk
Caulk
Caulk
Kerr
Kerr
Kerr
Mizzy
Kerr
Kerr
Kerr
Profexray / Litton
Profexray /Litton
Jelenko
Pascal
Kerr
Kerr
Caulk
Caulk
Premier
Durna
Durma
Rinn
Kerr
Ceramco
H. R. Simon
Premier
Coe
Coe

Сое
Kerr
Kerr
Westward
Westward
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Item Manufacturer

Buffalo
Dixon
Lorvic
Buffalo
Lorvic
TanCredi
Kerr

Temporary Splint Material
Tin Foil TF3H
Trace
Tray Material Bulk .080 Pink
Vapor Phase
Vaseline
Velmix
Waxes :
Aluwax Denture Wax
Base Plate
Base Plate
Bite Block Soft (U shape )
Boxing Stik
Boxing Strip
Casting Wax Sheets
Equilizing
Inlay
Ortho Tray Wax
Ready Made Sprues
Sticky
Utility
Utility Wax Strips
wa Eliminator
Waxed Cloth
Xylocaine
Xylocaine 1 : 50,000
Xylocaine 1 :100,000

Aluwax
Dentsply
Hygienic
Hygienic
Kerr
Kerr
Dentsply
Kerr
Kerr
Kerr
Kerr
Kerr
Kerr
Hygienic

Aluwax
Astra
Astra
Astra
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APPENDIX C

UPDATE CHANGES FOR SELECTED
DATA ELEMENTS
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DemographicData

Col. 1-8 Col. 10-80

14 ,

00044760
00098770
00248220
00390080
00460110

00463710
00507700
00518320
00529760 .
00594600
OG61-290

00755220
00833240
00987630
00994320
01017750

01021480

YOB = 95 ,

YOG 59 ,
YOG =

MCOD = 1,

YOB 91 ,
YOB 79 , YOG 02 ,
YOB = 26 ,
YOG = 02 ,
YOB = 79 , YOG = 02 ,=
YOG 11 ,

YOB 22 ,
YOB = 20 ,
YOG = 41 ,

YOB = 23 ,
YOB = 93 ,
YOG = 36 ,
YOG = 07 ,

Death Certificates

Col. 1-8 Col. 24 Col. 26 Col. 28-31

00214660
00747700 mm

1
1

9890
9890
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