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The necessity for distinguishing the different histopathologic types of 

leukemia in epidemiologic studies has been recognized for at least 25 years 

(1-4). Special studies using cell specific classifications have been 

performed in the United Kinp.:dom for over thirty years (2,3). Nevertheless, 

epidemiologic studies of leukemia which do not clearly distinguish the 

histopathologic types continue to appear (5). The reason for this is the 

failure of the International Classification of Diseases Adapted (ICDA) to 

differentiate 'cell types comprehensively prior to the Rth revision in 1968. 

There is now available relevant epidemiologic data for ail deaths occurring 

in the United States during the period 1969-1977 (6). Detailed population 

estimates are also available by county for the nation (1970-1977). Thus, it 

is possible to examine the descriptive epidemiology of the specific 

histopathologic types of leukemia· mortality for a recent time period. While 

it would have been preferrable to study leukemia incidence by cell type such 

data are not presently available for the TT.S.A. as a whole. 

Therefore, we have. decided to analyze. cell-specific leukemia mortality 

·rates for for'the n.s.A. white population with respect to certain selected 

characteristics. The characteristics which have been of particular interest 

to us include age and sex patterns, the secular trends, and the p.:eographic 

distributions of the various histopathologic types. 

METHODS 

Death certificates assembled by the National Center for Health 

Statistics from 1969 through 1977 served as the principal source .of data for 

this investigation. The numbers of age-and sex-specific leukemia deaths were 

obtained. from the Mortality Surveillance Project conducted at Johns Hopkins 

University (6) and analyzed for lymphatic and myeloid cell-types for both 
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acute and chronic forms as coded by the Eighth·Revision, International 

Classification of Diseases Adapted for Use in the u.s. (ICDA codes 204.0, 

204.1, 205.0 and ~05.1). Unspecified cell types, (ICDA codes 204.9, 205.9, 

207.1, 207.2, 207.3 and 207.9) of which there wer:e 21,400 cases, were not 

analyzed and monocytic (ICDA codes 206.1 and 206.2) yielded 4376 cases which 

were too few deaths to provide stable estimates of rates. Chronic lymphatic 

and chronic myeloid leukemias among children under 15 years of age were not 

included. These cell types are extremely r~re and among those under·lS there 

were only 52 deaths diagnosed as chronic lymphatic leukemia and 215 deaths 

diagnosed as chronic myeloid leukemia during the entire nine year period· 

1969-1977. 

The calculation of mortality rates ~or the years 1969 through 1977 

required estimates of the.person-years-at-risk. The race-, age-, and 

sex-specific county intercensal population estimates made by the u.s.A. 

Census Bureau for 1970-77 provided the denominators for the calculation of \ 

rates. The 1969 county populations were assumed equal to the 1970 

populations to compute rates for that year. Certain biases and inaccuraci·es 

in these intercensal estimates are known to exist. For example, the number 

of Spanish surname individuals who report their race as white has sharpfy 

decreased during the past decade which, therefore, could potentially bias the 

estimation of white mortality rates. Data from the 1970 census and the Area 

Resource File (7) were used to supplement the leukemia mortality data. The 

smallest possible common geographic unit used for combining these three 

sources of data was the county of residence at time of death as recorded on 

the death certificate. This aggregation produced a total of 3075 county 

records for the United States. 

,~ 
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The analyses were conducted using standard statistical methods. 

Although some statistical significance levels are presented, these values 

should be considered, at best, approximate since no a priori hypotheses were 

formalized and no corrections were made for the many ad hoc comparisons 

(multiple comparisons) • 

RESULTS 

Age and Sex 

The numbers of deaths and rates per 100,000 according to five year age. 

groups, sex, and cell type are shown in Table 1. A total of 80,389 deaths 

among whites comprised the study cases. Of these, 45,695 were male and 

34,6~4 were female • 

. The age pattern of mortal:l.ty rates according to sex are shown in Figures 

1 and 2. The rates shown are average annual rates and are obtained by 

dividi.n~ the total number of deaths by the cumulative person years at risk 

for each age~sex group. 

With respe,ct to acute lymphatic leukemia in males (Figure 1), childhood 

rates rise to .a peak in the 5-9 year age group and reach a low between the 

ages of 35-44. The rates then show an approximately geometric rise. For 

acute myeloici leukemia, the peak male childhood rates occur in the age group 

zero to four and drop slightly to a low in the age group S-9. Thereafter, 

the rates rise almost geometrically until ages 75-84 after which they appear 

to rlse less steeply. Chronic lymphatic leukemia in males rises 

geometrically from very low rates in the age group 35-44 to very high rates 

in the oldest age group, 85 and over. Chronic myeloid leukemia in males also 

rises geometrically from very low rates in the age gr:oup 15-24 to h:f.gh rate~ 

in the oldest ages. It should be noted that among adult males the slopes of 
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increasing rates for acute and chronic myeloid leukemia and acute lymphatic 

leukemia are essentially parallel and increase approximately by a factor of 

1.75 every 5 years while chronic lymphatic leukemia rises much more steeply 

by a factor of about 2.5 per 5 years. 

The patterns of age specific rates among females for each of the four 

cell specific types of leukemia are similar to those of males (Figure 2). 

However, the rates among females are consistently lower for each age group. 

Except for chronic lymphatic leukemia, female rates are the same as males 

with about an eight year lag among those over 15 years of age. The eight 

year lag was determined by fitting straight lines to the sex cell-specific 

age curves. The lag is then the length of the horizontal distance between 

any.two points on the male and female curves. For chronic lymphatic 

leukemia, the lag was about five years. One consequence of this phenomenon 

is that among adults, the sex ratios are remarkably similar throughout the 

age span for acute and chronic myeloid and acute lymphatic leukemias. These 

ratios range between 1.1 and 1.9. For adult chronic lymphatic leukemia the 

sex ratio varies between 2.0 and 2.6. The higher sex ratios for chronic 

lymphatic leukemia can he viewed as a consequence of the greater lag of the 

age-specific mortality rates among females. Among children the sex ratios 

for acute myeloid leukemia are consistently lower varying between 0.9 and 1.3 

while for acute lymphatic leukemia they are similar to the adult ratios 

varying between 1.3 and 1.9. 

Secular Trends (1969-1977) 

Cell specific mortality rates of leukemia showed rather different 

patterns of change over the nine year period under investigation. This 

change was summarized by fitting a straight line (least squares) to the nine 
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rates and calculating the percent change observed between the estimated 1969 

and 1977 rates (i.e., percent change = (1969 rate-1977 rate/1969 rate)x100). 

The results are given in Table 2. (Note: Mortality rates by age, sex, cell 

type, and year of death are contained in Appendix Tables 1 and 2. They are 

avialahle upon request from the senior author.) 

.Substantial declines were observed for most of the age and sex subgroups 

.for acute lymphatic leukemia. An exception is observed for males a?:e 10-14. 

For the balance of the age groups the declines ranged from -6.3 percent for 

males age 5-9 to -62.5 percent for females 55-64 years of age. Conversely, 

the rates for acute,myeloid leukemia increased for most age groups with the 

except.ion of the youngest age groups for both males and females. These 

increases ranged from a low of 16.1 percent for males 45-54 to a high of 

56.1 .Percent for females 10-14. 

For chronic lymphatic leukemia in adults the changes over time were 

small and inconsistent in direction. However, for chronic myeloid leukemia 

in adults a diffe,rent patt.ern was observed. For males, the significant 

increase of 32.percent in the 45-54 year age group declined substantially in 

the older age groups while among females the time trend was slightly downward 

among all adult age groups. 

Geographic Variation 

In order to examine the geographical distribution of the four .cell 

specific leukemias, the continental United States was divided into six equal 

longitudinal segments and three equal latitudinal segments. l•Jhen the 

division passed through a county its population and deaths were proportioned 

appropriately to the divided geographical region. This classification 

resulted in seventeen segments since one segment contained no land area. The 

age and sex sp~cific rates for each area are shown in Appendix Tables 3A-H 

(see previ~us. Note). 
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To evaluate the geographic variability standard deviations of the age 

specific rates were calculated and are shown in Table 3. For the childhood 

leukemias acute lymphatic appears to be more variable in both males and 

females than acute myeloid leukemia. Among adults the geographic variability 

increases with increasing age for each of the four cell types. The most 

variable rates are observed in acute myeloid leukemia and chronic lymphatic 

leukemia for males while the least variable are the acute lymphatic leukemias 

for both males and females. 

However, when the coefficients of variation were examined, a different 

pattern emerged, as shown in Table 3. For the childhood leukemias, acute 

myeloid is clearly more variable. Among adults, the increase in variability 

with age essentially disappears. Now the geographical variability measured 

by the coefficient of variatlon .is greatest for acute lymphatic leukemia in 

both males and females. 

To further describe the geographic patterns in leukemia mortality each 

of the age-sex-cell specific groupings were then analyzed by separate 

rankings of the 17 longitudinal and latitudinal segments. Acute and chronic 

lymphatic leukemia among adults of both sexes reveal hlgh rates in the middle 

regions of the country and low rates on the eastern seaboard. Additionally 

chronic lymphatic leukemia also shows high rates in the north-central and low 

rates throughout the south particularly for adults of both sexes over the age 

of 65. Acute myeloid leukemia has consistently high rates along the west 

\l 

coast for adults of both sexes. Chronic myeloid leukemia in adults showed no w 

particular geographic pattern. 

We have also examined the geographic association of leukemia mortality 

for childhood and adult groupings using product moment correlation 

coefficients. Since the correlations between the age-and cell-specific rates 

for childhood and adult leukemias show no relation, the coefficients for 
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childhood and adult leukemias have been examined separately. The correlation 

coefficients are presented in Appendix Tables 4 and 5 (see previous Note) •. 

Among children, the two cell. type specific acute leukemias have similar 

geographic distributions among both sexes with all coefficients positive anrl 

ranging from .12 for male and female acute lymphatic leukemia to .34 for male 

acute lymphatic and female acute myeloid leukemia. However, among adults, 

the lymphatic and myeloid leukemias do not show a consistent ~eographic 

correlation. Nevertheless, within cell types, there is substantial 

geographic association. For lymphatic leukemia, the correlation coefficients 

are all, positive and vary between 0.21 and 0.43 while for myeloid leukemias, 

the-coefficients, all positive; vary from 0.07 to 0.36. 

; .. :·Another aspect of the geographic di~tribution of leukemia which .has 

re.ceived considerable att.ention is the relationship of urban mortality to 

rural·mortality.· The reason for this interest is the assumptio.n that urban 

and rural envir.onments are associated with substantially different potential 

hazards. To examine. th:f.s issue, the 3056 counties of the continental TTnited 

States (nineteen of the 3075 counties could not he matched with census data) 

have been divided into those whose proportion urban is ~reater than the 

median (34 percent) and those whose proportion urban is less than the 

median. One would ordinarily prefer more than two categories in order to 

distinguish accurately a patterned distribution. However, for these data it 

was found that the number of cases in the tails of the distribution were 

insufficient to allow for more than two categories. 

Approximately the same ratios were observed for all age-specific 

categories. Therefore the pooled rates for-chilrlren and adults were 

calculated. As shown in Table 4, each cell specific type reveals similar 

urban-rural patterns for males and females. For childhood leukemias the 
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urban-rural ratios are less than one for both acute lymphatic and acute 

myeloid leukemia. The rural excess is approximately 10 percent. Among 

adults, a different pattern emerges with acute lymphatic leukemia showing an 

urban excess of approximately 50 percent while acute myeloid shm-Ts a slight 

rural excess of approximately 5 percent. For chronic lymphatic leukemia 

there is an urban excess of approximately 15 percent while for chronic myeloid 

the urban excess is ahout 10 percent. 

A final aspect of the geographic distribution which has also received 

some attention is the relationship of leukemia occurrence to altitude. Since 

ionizing radiation has been associated causally with all types of leukemia 

except chronic lymphatic leukemia and since exposure to cosmic sources of 

ionizing radiation increases at hiRher·altitudes (8), several attempts. have 

been made to correla~e leukemia mortality with altitude (9-11). 'rhus, the 

3056 counties of the continental United States have been divided into those 

which lie above the median altitude (241 M.) and those below. In ~ahle 5, 

the rates and ratios for the various cell specific leukemias are shown for 

childhood and adult groupings by sex. The only group showing an excess at 

higher altitude is acute lymphatic leukemia in adults of both sexes. 

DISCUSSION 

It would, of course, have been desirable to have established the validity 

of the cell specific diagnoses and to ascertain whether there was any 
1-
i . 

systematic bias between various geographic areas or over the time span of the 

study. Unfortunately, data for such an analysis ~1ere not available. It is 

hoped that the establishment of the National neath Index will facilitate such 

validation studies. Nevertheless the present study was based on data generated 

under a sing.le revision of the ICDA. Furthermore, the data analyzed here only 

included deaths for which a specific cell type was designated. ~he fact that 
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as many as 18 percent of the total leukemia deaths were unspecified as to type 

suggest that those which were classified were based on concrete pathologic 

diagnoses. It seems unlikely that within the nine years encompassed by the 

eighth revision·of the ICDA, a substantial change in diagnostic custom would 

have occurred. We also not have any basis for suspecting a geographic bias in 

cell type diagnosis. 

The age distributions of mortality rates for the four cell specific 

leukemias investigated here differ somewhat from the patterns described by 

Hadtahon and Clark in their classic study of leukemia incirlence and mortality 

in Brooklyn, New York, carried out in the 1950's (4). In the earlier study, 

both acute lymphatic and acute myeloid leukemia showed high childhood peaks .in 

the 0-9 year age groups and declined to a low for acute lympahtic in the 40-49 

year age group and for acute myeloid in the 20-29 year age group. 1n the data 

presented here the peak for acute lymphatic leukemia occurred in the 5-9 year 

age group, with a low in the 25-34 year age group, a pattern similar to the 

Brooklyn data. However, the childhood peak for acute myeloid leukemia in these 

data has almost disappeared with the trough of the distribution occurring in 

the 5-9 year age group. Among adults, the patterns revealed by the two ·studies 

are quite similar with chronic lymphatic leukemia showing a steeper increase 

with age than the other cell types. 

In this study all four cell specific types of leukemia have higher 

mortality rates among males than females in all age groups. MacMahon and 

... Clark, on the other hand, reported higher rates in females at most ages for 

acute myeloid leukemia. Similar to the findings of MacHahon and Clark the 

highest male to female ratios occurred for chronic lymphatic leukemia. A 

striking feature of the. data presented here is the consistent male-female 

ratios at all adult ages for each cell type. This phenomenon results from 
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the parallel patterns of the age and sex specific distributions. Such a 

finding can be interpreted as indicating that the determinants of the age 

distributions are similar in males and females with females either having a 

later exposure or a greater latency for the determinants. Thus, hypotheses 

that postulate etiologies which depend on risk factors that differ between 

males and females are unlikely to be sufficiently important to be reflected 

in mortality rates calculated on a national basis. 

The secular trends revealed in this study indicate consistent reductions 

in mortality from acute lymphatic leukemia at all ages except among male 

children ages 10-14 and increases in mortality from acute myeloid leukemia 

particularly in the older age groups. The other cell specific types show no 

definite patterns. The downward trend in acute lymphatic leukemia is 

consistent with the generally accepted efficacy of chemotherapy (12). The 

failure to show a strong downward trend for this cell type in the age group 

10-14 may indicate a failure of chemotherapy to produce permanent cure even 

though it may produce substantial increases in survival. This explanation is 

reinforced by the decreasing percentage change in the three childhood age 

groups for both males and females. These data can be also interpreted as 

showing that chemotherapy is simply less effective in older children. 

The failure of mortality to decrease among other cell specific types is 

consistent with the general knowledge regarding treatment efficacy (12). The 

increase in mortality from acute myeloid leukemia in adults may he rlue to 

effective treatment of acute and chronic lymphatic leukemia with chemothera

peutic agents which are capable of producing neoplastic transformations of the 

bone marrow. If such transformation leads to the development of acute myeloid 

leukemia, it could explain some of the increase in mortality. 

!/ 
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Although the basic geographic unit by which these data were organized are 

counties, these units were not appropriate for analysis. There are several 

reasons for this. First, _of the 3056 counties in the continental u.s.A. only 

6 percent had more than 10 deaths from any cell specific leukemia during the 

nine year study period. Second, the counties vary greatly in area so that 

mapping of county rates does not accurately reflect population size. Attempts 

to remedy this problem have included adjustments of county size to be 

proportional to population and the utilization of other geographic units such 

as State Economic Areas. Neither of these approaches overcome the problem 

discussed above. Third, for a large portion of the counties, boundaries were 

established by esentially political considerations and bear no consistent 

relationship with socio-demographic characteristics. 

In order to assess the geographic variability more obJectively we divirled 

the country into 17 areas based on latitude and longitude. Within each area 

·the population was divided into age and sex subgroups all of which contained 

more than 140,000 persons. 

In order to assess the variation among the seventeen geographic areas 

designated in this study, standard deviations were first calculated for each of 

the age-sex-cell specific categories. These indicated substantial variabili.ty 

but were confounded with the effect of increasing rates with age. This was 

controlled by the calculation of coefficients of variation. These coefficients 

revealed some interesting patterns. First,· the variability of acute lymphatic 

leukemia among adults was considerably greater on the average than for any of 

the other adult histopathologic type. In children acute myeloid leukemia 

showed substantially more variability than acute lymphatic leukemia. 

Sim.ilar to previous studies (5 ,13), the geograph:l.c patterns revealed 

here are not very striking. The most important appear to be the lack of 
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association between specific histopathologic types in children versus adults. Of 

lesser importance is the association of acute and chronic forms of each cell 

specific leukemia in adults, the geographic correlation between acute lymphatic 

and acute myeloid leukemia in children, the substantial urban excess of acute 

lymphatic leukemia in adults and the positive association of altitude and acute 

lymphatic leukemia in adults. 

The lack of geographic association between childhood and adult forms of 

leukemia, the inter-area variability, and the differences in age distribution 

reinforces the hypothesis originally suggested by Maclfahon and Clark that 

childhood leukemias represent different etiologic entities. However, the 

geographic correlations among the childhood leukemias makes a common etiology for 

the two cell types a possibility. For adults, the fact that the different 

histopathologic types do not vary together suggest that each type has a 

particular constellation of ·risk factors. 

The substantial urban excess of acute lymphatic leukemia may reflect greater 

exposure to medical diagnostic or industrial radiation or other urban associated 

leukemogenic agents. The association between altitude and childhood and adult 

acute lymphatic leukemia is also consistent with the known risk to this disease 

among those exposed to ionizing radiation. 

While questions have been raised regarding the usefulness of further 

epidemiologic studies of leukemia (14), the availability of mortality data for 
v 

histopathologically distinct types of leukemia make it possible to conduct a I' 

descriptive epidemiological study to update knowledge of the time, place and 
"'· 

personal characteristics of these diseases. While some of the patterns were 

similar to those described for cell specific leukemia in the U.S.A. during the 
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1950's, others showed different results. Information of this type is 

particularly important now because of the need to interpret the reported 

occurrence of unusual clusters of leukemia cases in various places (15,16). 

p 
' ! 
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Table 1 

Number of deaths and average annual ap;e-sped.fic leukemia mortality rates 
~========·~~~~,=====hJ:~c..~ll_t_y~~L!,O,Q.&Q.Q.=~t.t:1.tt~11l~Le..~=~tJ.<Ll}~_~a,l_e2~1L~~"=~A-=,J;.:~fi~!.97L~===~==·====~======== 

Age Group 0-4 5-9 10-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ Total 

Males 

Acute Lymphatic 

deaths 822 1643 946 1214 339 220 297 548 750 791 230 7800 
rate 1.30 2.29 1.19 0.82 0.30 0.25 0.32 0.73 1.60 3.82 5.14 0.97 

Chronic Lymphatic 

deaths 5 11 6 19 15 92 629 2202 3546 3776 1333 11634 
rate 0.01 0.02 0.01 0.01 0.01 0.10 0.68 2.94 7.56 18.23 29.79 1.45 

Acute Myeloid 

deaths 251 236 327 1028 975 1143 2042 3486 4682 3412 823 18405 
rate 0.40 0.33 0.41 0.69 0.87 1.27 2.22 4.66 9.98 16.47 18.39 2.29 

Chronic Myeloid 
1-' 

deaths 42 33 43 219 471 629 978 1414 1875 1668 484 7856 "' 
rate 0.07 0.06 0.06 0.15 0.42 0.70 1.06 1.89 4.00 8.05 10.82 0.98 

Females 

Acute Lymphatic 

deaths 610 1147 624 652 185 160 235 365 576 673 260 5487 
rate 1.01 1.67 0.82 0.44 0.16 0.17 0.24 0.44 0.94 2.01 2.80 ·0.65 

Chronic Lymphatic 

deaths 9 15 6 3 10 47 283 960 2103 2993 1341 7770 
rate 0.02 0.02 0.01 o.oo 0.01 0.06 0.29 1.15 3.45 8.96 14.45 0.92 

Acute Myeloid 

deaths 244 183 273 813 875 1054 1695 2482 3417 3319 954 15309 
rate 0.41 0.27 0.36 0.55 0.77 1.14 1.74 2.98 5.59 9.94 10.29 1.82 

Chronic Myeloid 

deaths 34 29 34 127 291 442 712 1033 1384 1491 551 6128 
rate 0.06 0.04 0.04 0.01 0.26 0.48 0.73 1.24 2.26 4.46 5.94 0.73 

• . --,. 
/ 

i):' :T· 
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Table 2 

Percent change t:f: for age-, -sex-, and cell-type 
~~=,n~..S.tt!.~,l.~l!!.~=~~illtt,};;.~t~~-l!,~S.Au 1969-liLL~==:.===='~ 

Males 

0-4 5-9 10-14 45-54 55-64 65+ 

Acute Lymphatic -44.9* -6.3 12.2 -49.0* -61.1* 35.1* 

Chronic Lymphatic -10.3 -2.2 2.5 

Acute Myeloid - 7.1 31.9* 18.8 16.1 46.7* 47.3 

Chronic Myeloid 31.9' . 14.3 .6.2 

'Females 

Acute·· Lymphatic -54.0* -33.4* -7.9 -56.7* -62.5* -46.7* 

Chronic Lymphatic -11.8 -4.0 2.5 

Acute Hyeloid -4 .s' 47 .0* 56.1* 24.3 40.3* 38.7* 

Chronic Myeloid -8.2 -10.8 -2.9 

tindicatP.s increase or decrease 

*based on a least squares fitted line 

*indicates significance probability p < 0.05 
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Table 3 

Standard deviations and coefficients of variationt for age-, sex-, 
~=-======·J!ll1.-~s.,~!l-:u.:e..~~J2.~.£.!.f..:!£.=r~~!i~le2..l~e..!!tt~"-1L~~~fi2:1~7] • =-======= 

Age 0-4 5-9 10-14 45-54 55-64 65-74 75-84 85+ 

~· 
Males 

Acute Lymphatic 

' s 0.37 0.37 0.31 0.09 0.45 0.50 1.36 1.59 
(S/Y)xlOO 28.4 16.2 26.1 28.1 61.6 31.3 35.6 30.9 

Chronic Lymphatic 

s 0.24 0.47 1.10 2.92 5.17 
(S/Y)xlOO 35.3 16.0 14.6 16.0 17.4 

Acute Myeloid 

s 0.16 0.27 0.18 0.40 0.68 1.45 2.39 10.57 
(S/Y)xlOO 40.0 81.2 43.9 18.0 14.6 14.5 14.5 57.5 

Chronic Myeloid 

s 0.24 0.39 0.56 1.74 2.98 
(S/Y)xlOO 22.6 20.6 14.0 21.6 27.5 

Females 

Acute Lymphatic 

s 0.39 0.46 0.25 0.12 0.13 0.29 0.70 1.63 
(S/Y)xlOO 38.6 27.5 30.5 50.0 29.5 30.9 34.8 58.2 

Chronic Lymphatic 

s 0.14 0.22 0.39 1.17 4.27 
(S/Y)xlOO 48.3 19.1 11.0 13.1 29.6 

Acute Myeloid 
1", 
I. 

s 0.28 0.26 0.20 0.26 0.58 0.78 ' 1.82 2.58 
(S/Y)xlOO 68.3 96.3 55.5 14.9 19.5 14.0 18.3 25.1 

Chronic Myeloid 

s 0.20 0.32 0.48 0.79 2.22 
(S/Y)xlOO 27.4 25.8 21.2 17.7 37.4 

ts = standard deviation and Y the mean value for the 17 mortality rates 
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Table 4 

Average annual mortality rates for urban and rural 
counties, and urban-rural ratios for specific cell types of 

_ ===~·g,.ls=~~ta,.JlX._~~ and sex, u. ~,!~.l2,2.9:.!.91.t~=====~== 

Mortalitz Rates/100 2000 

·Proportion Proportion Ratios 
Leukemia Type; Urban Urban of 

Sex and Age Above Median Below Median Rates 

Ac~te Lymphatic 

male child 1.48 1.60 0.92 
adult 1.66 1.01 1.65 

female child 1.13 1.16 0.98 
adult 0.99 0.70 1.42 

Chronic T~ymphatic 

male adult 5.75 4.63 1.24 
female adult 2.92 2.66 1.10 

Acute Myeloid 

male child 0.34 0.39 0.88 
adult 5.82 6.06 0.96 

female child 0.32 0.34 0.91 
adult 3.97 4.19 0.95 

Chronic Myeloid 

male adult 2.89 2.65 1.09 
/i female adult 2.05 1. 77 1.15 
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Table 5 

~. 

Average annual mortality rates for high and low altitude 
and high-low altitude ratios for specific cell types of 

~====J..~tt~ta!.~J~;y,_age and sex, ,!J.S.A. a.JJ~~!2.LL~= 

Mortality Rates/100,000 

Proportion Proportion Ratios 
Leukemia Type; Urban Urban of 

Sex and Age Above Median Below Median Rates 

Acute Lymphatic 

male child 1.56 1.60 0.98 
adult 1.36 0.98 1.39 

female child 1.17 1.16 1.01 
adult 0.85 0.69 1.23 

Chronic Lymphatic 

male adult 5.41 4.54 1.19 
female adult 2.94 2.59 1.14 

Acute Myeloid 

male child 0.37 0.39 0.95 
adult 6.01 6.06 0.99 

female child 0.31 0.35 0.89 
adult 4.16 4.16 1.00 

Chronic Myeloid 

male adult 2.69 2.69 1.00 
female adult l.fl9 1.78 1.06 

r\ 
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List of Figures 

Figure 1: Average annual leukemia mortality rates per 100,000 

for white males. 

Figure 2: Average annual leukemia mortality rates per 100,000 

for white females. 
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