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Abstract
OBJECTIVE: Plateau in testicular cancer incidence in some parts of the United States (US)
especially among non-Hispanic white males in Los Angeles had been observed. We conducted three
decades temporal trends analysis to assess the evidence of such a plateau, and to examine whether
the rate remains stable across racial/ethnic groups as well as the influence of age at diagnosis on the
incidence rate.

STUDY DESIGN: Population-based temporal trends analysis.

METHODS: Using the Surveillance Epidemiology and End Results (SEER), we identified between
1975 and 2004, 16,580 of newly diagnosed testicular cancer cases, aged 15−49 years. The incidence
rates were examined by calculating the age-adjusted rates and their 95% Confidence Interval (CI)
for the age at diagnosis, SEER areas, and race by the year of diagnosis. The percent change and
annual percent change were examined for trends.

RESULTS: Incidence of testicular cancer continues to increase among US males, albeit the plateau
of the 1990s. Between 1975 and 2004 the age-adjusted incidence rate for ages, 15−49 years increased
from 2.9 (1975) to 5.1(2004) per 100,000. The trends indicated a percent change of 71.9% and a
statistically significant annual percent change of 1.6 %,( 95% CI, 1.3−2.0), p < 0.05. Though the
rates in blacks remained strikingly low, 0.3 to 1.4 per 100,000, the highest annual percent change
was observed among blacks, 2.3%, (95%, CI, 0.8−3.9), p < 0.05 for trends. The rates were
intermediate among Asians/ Pacific Islanders and American Indian and Alaska Natives 0.7 to 2.9
per 100,000, percent change (117.3%) and a statistically significant annual change of 1.5%, (95%
CI, 0.3−2.7) p < 0.05 for trends. The highest rates were reported among Whites, 3.2 to 6.3 per 100,000,
percent change (90.4%) , with a statistically significant annual percent change of 2.0%, (95% CI, 1.6
−2.3), p < 0.05. The peak age at diagnosis was, 30−34 years while the lowest rates were reported in
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15−19 age group. Likewise, incidence rates varied by SEER areas with predominantly white states
representing areas associated the highest reported rates.

CONCLUSIONS: Overall, testicular cancer incidence rate remains to plateau in the United States,
while racial variance persists in rates, black males demonstrated the highest increase in the annual
percent change. Further studies are needed to examine the recent increase among black males and
the potential determinants.
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INTRODUCTION
Testicular cancer is the most diagnosed malignancy among young men age 15 to 34 years.1
Testicular neoplasms are primarily Germ cell tumors (GCTs), which are a morphologically
distinct group of neoplasms with varied clinical presentation. Ninety-five percent of tumors
arising in the testes are GCTs, indicating a primordial germ cell origin.2-3 Testicular cancers
are histopathologically classified mainly as seminomas or nonseminomas, with the latter being
predominantly teratomas.4 Whereas these two types of tumors have different clinical features
and possibly different etiologies, they are considered together in trends studies. In addition,
temporal trends for the two major histologic types of testicular cancer have been observed to
be similar, suggesting common etiologic factors.5 Since temporal trends studies are primarily
aimed at generating and testing hypotheses on candidate exposures responsible for increasing
or decreasing incidence rather than at assessing etiologic heterogeneities, this trends study
evaluates seminomas and non-seminomas together unless otherwise specified.

Geographic variation had been observed in testicular incidence rates. In fact, the incidence of
testicular germ cell tumors has been highest among whites in the United States since 1940,
6-7 and has been steadily rising in the past forty to fifty years in western countries, especially
in populations with European ancestry.8 Moreover, the 1993−1997 international age-adjusted
incidence rates varied ten-fold across populations, with the highest rate in Denmark (9.9 per
100,000) and the lowest in Zimbabwe (0.4 per 100,000).9 Comparatively, incidence is lowest
in Asian and African countries, intermediate in the United States and highest in the
Scandinavian countries. 10,11,12

In the United States, a geographic pattern has been observed in the SEER registries. Rates are
higher in registries with predominately white populations and lower in registries with ethnic
minorities. Urban and rural differences in testicular cancer have been studied with varying
results. 13-15 The clustering of testicular cancer in these SEER registries may result from
shared environment, shared genes (biology), both, or may be associated with random factors.

Regarding age, the distribution of testicular cancer is remarkably distinct. Testicular cancer
rarely occur before puberty, arises throughout adolescent, peaks at age 25 to 29 years and
declines gradually thereafter.5 Germ cell carcinogenesis is thought to arise in the population
of primordial germ cells, evolves through the stages of carcinoma in situ, and finally progresses
to invasive cancer after the onset of puberty, most often in the twenties and thirties.3 This
pattern of age-at-incidence distribution of testicular cancer differs from most malignancies,
which normally peak much later in life and increases with advancing age.

With respect to race, the incidence of testicular cancer varies overall, with extremely low rates
observed in blacks and other non-white races in comparison to Caucasian populations.16 In
the United States, there is significant variation in testicular neoplasm incidence. The rate is
intermediate in Asians,17 lowest in Blacks and highest in White Americans. Testicular cancer
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thus presents a rare incidence rate for cancer by racial distribution, comparing black versus
white cancer rates in United States. This observation remains one of the most intriguing
perspectives of testicular cancer epidemiology in the United States. Therefore, this racial
variation may be due to shared environment, biology (shared genes), personal behavior, life
style pattern, exposure to different environment and/or occupational exposure differences.

Despite the above, the incidence of testicular neoplasm has been observed in recent findings
to plateau in some parts of the United States18. To examine this hypothesis, we conducted a
trends study to examine the pattern and incidence of testicular cancer from 1975 through 2004
for evidence or lack of evidence for such plateau and to explore possible explanatory factors
on exposures whose prevalence may have decreased or increased over the past few years, which
are common enough to influence the incidence rate. To our knowledge, very few studies on
testicular cancer have been performed examining the geographic locale incidence rate and
furthermore, even fewer have attempted to account for the racial disparity in testicular tumors.
Very interestingly, none has covered three decades (1975−2004) in the incidence trends
analyses. Therefore, given the limited knowledge of the well established etiologic risk factors,
this present trends study provides the opportunity for hypothesis testing on factors that may
explain the increasing trends, the distinctive age at diagnosis of testicular tumors, geographic
variation, and the racial disparities in testicular cancer incidence rate.

MATERIALS AND METHODS
Data Source

We obtained the incidence rates data for testicular cancer from 1975 through 2004 for cases
by 5-year age intervals at age 15 through 49 years. The Surveillance Epidemiology End Results
database is the National Cancer Institute (NCI) 19 tumor registry for epidemiologic (cancer
incidence, mortality and survivability, etc.) and health research, such as diagnosis and treatment
received. This database comprises population-based tumor registries that routinely collect
information on all newly diagnosed cancer cases that occur in persons residing in the SEER
areas or registry, termed geographic locale. The database includes patients' socio-demographic
information (ethnicity/race, month, day and year of birth, place of birth, residence, marital
status), age at diagnosis, tumor stage and grade, tumor type (primary tumor and histologic
types), tumor markers, surgery, radiation received, vital status (follow-up – dead or alive) and
cause-specific mortality.

Data Collection
The SEER data collection commenced in January 1, 1973,19 with the primary SEER areas,
namely the states of Connecticut, Iowa, New Mexico, Utah, and Hawaii, as well as the
metropolitan areas of Detroit, Michigan, San Francisco/Oakland, California. In 1974 and 1975,
the Seattle-Puget Sound, Washington and Atlanta metropolitan joined the SERR registry
respectively. These areas represent an estimated 11% of the US population. In 1992, Los
Angeles County and San Jose-Monterey area joined the SEER registry for racial minorities'
representation. The SEER areas comprise the metropolitan areas of San Francisco/Oakland,
Detroit, Atlanta, and Seattle; Los Angeles county, the San Jose-Monterey area; and the states
of Connecticut, Iowa, New Mexico, Utah, and Hawaii.19 These areas represent an estimated
14% of the United States population. In 2000, the States of Kentucky, Louisiana, New Jersey
and the other areas of California, which were not previously included in the two phases of the
SEER registry, joined the registry. Overall, the present SEER registry comprises 17 registries.

We utilized the SEER data for the period 1975 to 2004, from the nine SEER registries which
covers an estimated 11% of the US population. SEER data on testicular cancer are available
from 1973. However, the 1975−2004 represents the only years for which all nine registries
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have cases in the database. This data is considered highly valid and representative of the United
States population. These registries are recognized by the North American Association of
Cancer Registries for the highest level of certification of data quality .20

Study Population
The study population comprised men with newly diagnosed testicular cancer between 1992
and 2002, age 15 to 49 years in the 9 SEER registries. All races were included in the study that
met the inclusion criteria of age at diagnosis. Between 1975 and 2004, 16,580 cases of testicular
cancer were diagnosed among men age 15 to 49 years in the nine SEER registries. This
comprised whites, 15,464 (93.3%), blacks, 353 (2.1%), American Indian/Alaska Natives and
Asian or Pacific Islanders, 646 (3.9%) and other unspecified,117 (0.7%).

Statistical Analysis
The nine oldest SEER area registry data from 1975 to 2004 was used to calculate the age-
adjusted rates for the geographic locale, race and age at diagnosis (15−49) years. Rates,
standard errors and 95% Confidence Intervals for the rates were calculated. The rates were per
100,000 and age-adjusted to the 2000 US standard population. Percent change was calculated
using 1 year for each end point, while the annual percent change (APC) was calculated using
weighted least squares method. The APC is the average rate of change in a rate over several
years and is used to measure trends over time (1975−2004). Statistical significance (meaning,
APC is significantly different from zero) was assessed, utilizing p <0.05 for APC and 95%
confidence interval (CI) for rates and trends. All statistical analyses were performed using the
most recent SEER statistical package, SEER*Stat 6.3.5.

RESULTS
There were 16,580 reported cases of testicular cancer among US males aged 15−49 years
between January 1, 1975 and December 31, 2004 in the nine oldest SEER registries, which
represent an estimated 11% of the total US population. The three decades (1975−2004)
testicular incidence trends demonstrated 71.9 percent change, with a statistically significant
annual change of 1.6% (95% CI, 1.3−2.0), p < 0.05. The trends for the selected decades, 1975
−1984, 1985−1994 and 1995−2004 were 27.7%, 24.4% and 27.9% percent change
respectively, with 3.1% (95% CI, 1.3−4.8),1.7%(95% CI, 0.6−2.8) and 1.6% (95% CI, 0.0−3.2)
as the corresponding annual percent change, and were statistically significantly different from
zero, p < 0.05 .

Table 1 presents the race non-specific (total males population as all races) and race-specific
age-adjusted testicular incidence rates among the US males, from 1975 to 2004. The race non-
specific age-adjusted average annual rates for the indicated period of time (5 years calendar
interval) increased steadily among US males, from 3.1 per 100,000 (1975−1979) to 4.9 per
100,00 (200−2004). During the three decades, there was a 90.4% change and a statistically
significant 2.0% annual percent change in rates for white, p < 0.05. The rates were remarkably
higher among US white males, with steady increase through the late 1980s (3.5 per 100,000
in 1975−1979 to 4.9 per 100,000 in 1985−1989), stabilizing in the second half of the 1990s
(5.4 per 100,000 in 1990−1994 to 5.5 per 100,000 in 1995−1999), followed by moderate
increase in the 2000s (6.1 per 100,000) (Table 1). While the rates were relatively low among
blacks (0.3 in 1997 to 1.3 per 100,000 in 1998) the percent change was higher than that of the
total US population, 77.7%, and the annual percent change for trends was statistically
significant and highest, compared to other racial/ethnic groups and the total US population,
2.3%, (95% CI, 0.8−3.9), p < 0.0.5.(data not shown )
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Figure 1 displays steady increase rates and positive linear trends for three decades of age-
adjusted testicular cancer incidence by five year calendar interval. In the total US population
(race non-specific), testicular cancer rate increased steadily from 2.9 per 100,00 in 1975 to 3.7
per 100,00 in 1984, and sharply increased to 4.7 per 100,000 in 1989, then plateau, 4.8 per
100,000 in 1994 and 1999 (4.8 per 100,00), and peaked by 2004 (5.0 per 100,000), with a
strong positive linear trends, R2=0.88. A similar pattern was observed among US white males,
with a higher peak incidence rates in 2004 (6.6 per 100,000) and a stronger positive linear
trend, R2=0.94. The rates increased steadily, though slowly among blacks, with the peak
incidence rate in 1999 (1.3 per 100,000) and a moderate positive linear trends, R2=0.64.

Table 2 presents the age-specific, age-adjusted incidence of testicular cancer rate (race non-
specific and race-specific) during 1975 through 2004. Regardless of the age at diagnosis,
incidence rates were lowest in the second half of the 1970s (1.1, 3.7, 3.9, 3.5, 2.7 and 2.2 per
100,00) for age groups,(15−19, 20−24, 30−34, 35−39, 40−44 and 45−49) years respectively;
and highest in the first half of the 2000s (1.8, 5.1, 6.4, 7.0, 6.1, 5.1 and 3.1 per 100,000) for
age groups, (15−19, 20−24, 25−29, 30−34, 35−39, 40−44 and 45−49 years) respectively.
Irrespective of the calendar year of diagnosis, the incidence rate was lowest among age group
15−19 years and peaked at age group, 30−34 years (whites and all races).

In the race non-specific and white males populations, there was a steady increase in the
incidence rate in the selected years (1975, 1979, 1984, 1989, 1994, 1999, and 2004) of reported
cases regardless of the age at diagnosis (Figure 2). In this sample (race non-specific), the peak
age at diagnosis was 30−34 years in the total US males population (8.1 per 100,000 in 2004)
as well as among the white males (10.5 per 100,000 in 2004). Overall, incidence rates were
lowest in the age group,15−19 years (0.7 per 100,000 in 1975 and 2.0 per 100,00 in 2004) ,
peaked at 30−34 years ( 3.9 per 100,000 in 1975 and 8.1 per 100,000 in 2004) and declined in
the age-group, 45−49 years ( 1.9 per 100,000 in 1975 and 2.8 per 100,000 in 2004). Among
the Asian /Pacific Islanders & American Indian/Alaska native, the peak age at diagnosis was
the age group, 25−29 years (2.0 per 100,000 in 1975 and 3.2 per 100,000 in 2004) compared
with age group 15−19 years (0.0 per 100,000 in 1975 and 0.4 per 100.000 in 2004) and age
group, 45−49 years (0.0 per 100.000 in 1975 and 1.1 per 100,000 in 2004).(Data not shown).

Table 3 presents the age-adjusted testicular cancer rate per 100,000 for the nine SEER areas/
registry or geographic locale, and age-specific incidence rates. The rates were highest in Utah,
Iowa, Seattle and Connecticut, intermediate in New Mexico, San Francisco-Oakland and
lowest in Atlanta, Detroit and Hawaii. In San Francis-Oakland, the incidence rates increased
in the first half of the 1980s (3.3 per 100,000 in 1975−1979) to (4.0 per 100,000 in 1980−1984)
and stabilized throughout the 1990s (4.6 per 100,000). Figure 3 displays the age-adjusted
incidence rates by SEER areas in the selected years of diagnosis (1975, 1979, 1984, 1989,
1994, 1999 and 2004). In almost all SEER areas, the lowest incidence rates were reported in
1975 whereas the highest rates were in 2004.

DISCUSSION
There are some relevant patterns in this trends analysis: 1.) Testicular cancer incidence
continues to increase in the US population, albeit the plateau in the 1990s 2.) Incidence rates
were highest among whites, intermediate among Asians/Pacific Islanders and American
Indian/Alaska native, and lowest among blacks 3.) Blacks demonstrated the highest annual
percent changes; indicative of the highest increase in trends in this population, relative to whites
and other races 4.) The incidence rates differed by SEER areas and; 5) The lowest rates were
reported among age group at diagnosis,15−19 years, and peaked at 30−34 years.
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Increase in testicular cancer is observed globally and has been associated with testicular atrophy
and decreased spermatogenesis rate. 45 Epidemiologic data postulates and supports
cryptorchidism, hypospadias and abnormal spermatogenesis among other factors in testicular
carcinogenesis, while environmental toxins acting with estrogenic or anti-androgenic exposure
in early fetal development may result in decreased testicular size and impaired
spermatogenesis, finally leading to testicular carcinoma. 46

The increasing pattern in testicular neoplasm incidence in United States is an interesting finding
albeit the observation that the incidence of this tumor has presented a plateau in recent years
in the US population, namely California and our finding of plateau during the 1990s. In this
study we observed significant increases in testicular neoplasm in the specific-ages at diagnosis
(15−49) and the year of diagnosis, 1975−2004 among all races. Although the testicular cancer
incidence rate among blacks is strikingly low compared to whites, the rates fluctuated from
0.3% to 1.4% per 100,000 during this period. However, blacks presented with the highest
annual percent change, 2.3% per 100,000, p > 0.05. To our knowledge this paper represents
one of the most recent trends study in testicular neoplasm incidence, covering three decades
of reported cases (1975−2004). Whereas the incidence rates have fluctuated in the total
population, within age-specific strata at diagnosis, race and geographic locale (SEER
registries), our data supports significant increasing incidence rates in the three decades of
reported cases (1975−2004), and percent change of 71.9 %, with a statistically significant
annual percent change of 1.6%, p < 0.05. Our data also support previous findings on increasing
testicular cancer trends in the US 6,7, industrialized nations,8 and worldwide. 21,22,45

The examination of the data by race showed differences in rates and distinctive increasing
trends across all racial groups, especially whites. The annual percent change was statistically
significantly different from zero for all ethnic/racial groups, with blacks demonstrating the
highest annual percent change, 2.3%, p<0.05. This result is similar to most published
descriptive epidemiologic findings of testicular cancer and racial variation in the United States,
suggesting several clues to the determinants of testicular cancer incidence. Since the age at
diagnosis is different from most age patterns in malignancies, with testicular germ cell
increasing after puberty and reaching its peak incidence at 30 to 34 years (all races and whites)
according to our data, in-utero hormonal environment might influence the development of this
tumor 23.

The continuing racial disparities in testicular cancer rates may be explained by gestational
hormonal differences, genetic susceptibility, environmental pollution exposure and
occupational exposure. Furthermore, studies on body mass index (BMI) and testicular cancer
etiology are conflicting; while some have observed no clear association, 40,43 others have
reported increased risk for testicular cancer with elevated adult BMI, 41 high birth weight,
34 and some have reported increase risk with low BMI. 42 Thus, the association between BMI
and testicular cancer remains unclear.

A possible plausible explanation comes from gestational hormonal differences, namely
differences in in-utero exposure to testosterone and estrogen, with increased risk of testicular
cancer associated with elevated levels of estrogen in-utero.24 Gestational hormonal difference
has been evaluated, with testosterone found to be 48% higher in African American women
compared to Caucasians counterparts.25 Another study observed maternal serum testosterone
levels to be 84% higher and androstenedione to be 52% higher in blacks compared to whites.
26 Additionally, a more recent study found maternal serum testosterone and androstenedione
to be 69% and 31% higher respectively in blacks compared to whites, 27 suggesting that these
hormones may account for the disparity in testicular neoplasm between blacks and whites.
There is a possibility that hormonal differences may act in concert with genetic, life style or
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environmental influences to initiate and promote testicular carcinogenesis. Therefore, the racial
disparity in testicular neoplasm remains to be conclusively explained.

Previous studies have found the age at diagnosis of testicular germ cell tumors to be distinct
from most tumors. Our study observed the peak incidence at age 30−34 (all races and whites),
which is consistent with most findings.3, 15, 28-29 This age distribution is different from that
of most malignancies, which normally peaks and increases with advancing age. This distinct
age at diagnosis would seem to suggest the role of one single or a few strong risk factors. The
problem may be due to the lack of variation in the relevant factors within the studied
populations, or to difficulties with exposure characterization. Age-pattern of testicular cancer
incidence suggests androgens' role in this carcinogenesis: testicular cancer does not occur in
pre-pubertal males, but the incidence increases rapidly after the onset of puberty.

Whereas the incidence of testicular cancer did plateau in the 1990s as confirmed by our
analysis, the recent increase in testicular cancer incidence rate among US males may be
attributed to influences of risk factors. Remarkably, another possible explanation may be
dietary products consumption, a trend that probably started in the forties (1940s) and fifties
(1950s).30 The increased incidence of testicular cancer in the past fifty years in Western
countries may be associated with the increased consumption of milk and diary products (female
sex hormones are present in milk and dairy products). 30, 31 Thus, racial disparities in testicular
cancer incidence in our data may be due to the population difference in milk and dairy product
consumption, in addition to the variation in maternal serum hormonal levels (androgens and
estrogens). Epidemiologic studies including ecologic designs on the racial variation in milk
consumption are necessary to assess this correlation. It remains unclear if the observed plateau
in the 1990s is associated with increase in early orchidopexy to correct crytorchidism, since
undescended testes only accounts for an estimated 10% of testicular cancer risk.18

The general increase in the testicular neoplasm incidence (age-specific, locale and race)
observed in our data may be due to variety of factors not examined in this trends study. Increase
in surveillance resulting in early detection and asymptomatic cases may be proposed as a
possible explanation for the increase in incidence rates. However, this explanation seems
implausible given the lack of screening and the symptomatic presentation of testicular cancer
at diagnosis. Also, high socio-economic status (SES) has been observed to be associated with
increasing risk. 32,33 Given the racial variation in SES in the US population and testicular
cancer incidence in our study population, it is possible that certain factors associated with high
SES influence lifestyle, which may modulate testicular carcinogenesis. Some studies have
indicated a link between increased maternal age and low parity and testicular cancer risk. 34,
35 These factors are associated with maternal estrogen elevation at pregnancy, a variable
claimed to increase the risk of abnormal gonadal development resulting in testicular cancer.
36,37 Increased maternal age and low parity are observed in the US population. These factors
may account for a small fraction of increase in the incidence of testicular cancer. Although it
is unclear what the risk factor may be for the variation in the peak age at diagnosis, one might
suggest exogenous risk factors that may be associated with the higher prevalence of HIV
infection, a risk associated with germ cell testicular neoplasm, mainly seminoma. 38,44

In this analysis, we have shown that the age-adjusted incidence rate of testicular cancer
continues to increase among men aged 15−49 years in the US and that there are racial/ethnic
variations in rates. These variations may be due to shared environment, maternal serum
estrogen and anti-androgen racial variation, HIV infection, dietary patterns, genetic
susceptibility, differences in exposure to environmental pollutants/toxins and occupational
exposure. In spite of the striking low rate of testicular cancer among blacks, there is a significant
increase in annual percent change. These increases and variations in the rates of testicular
cancer call for further epidemiologic investigations to assess between sub-population
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differences and within sub-population trends in the prevalence of candidate risk factors.
Finally, the highest annual percent change and unexpected increase in testicular cancer among
blacks in the second half of 1990s that have been observed by us and some recent
findings39, require further investigation for possible etiologic explanations.

This study has some limitations. First, although we reported the rates by age at diagnosis, birth
cohort data (year of birth) could have provided an additional information in terms of rates'
determinants. Second, rates based on SEER areas may reflect racial variance in rates. Third,
we were unable to show the rates among Hispanics due to the selection of race category that
did not sub-classify this racial group. Fourth, the combination of Asian/Pacific Islanders and
American Indian/Alaska Natives makes it too broad to define others, rendering this analysis a
comparison of blacks versus whites.

In summary, despite these limitations, this study has shown three distinct patterns in testicular
incidence trends, early increase in the 1980s, plateaus in the 1990s and increase in 2000s.
Secondly, incidence rates continue to vary by race, with black males demonstrating the highest
annual percent change, requiring therefore epidemiologic studies to examine possible risk
variables including HIV infection prevalence in this shifting paradigm. Further studies may be
needed to examine the birth cohort effect (year of birth as population parameter), using three
decades data on testicular cancer trends.
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Figure 1.
Three decades (1975−2004) testicular cancer incidence rates among US males, aged 15−49
years by race/ethnicity
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Figure 2.
Three decades (1975−2004) testicular cancer incidence rates among US males (15−49 years)
by age at diagnosis
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Figure 3.
Three decades (1975−2004) age-adjusted testicular cancer rates among US males (15−49
years) by SEER areas/registries
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TABLE 1
Race and age-adjusted incidence rates of testicular cancer (per 100,000) for US males (15−49 years) from 1975−2004:
Surveillance, Epidemiology and End Results Program

Years Race (age-adjusted incidence rate & 95% CI) Total US PopulationWhite Black Other

1975 3.3 (2.9−3.8) 0.4 (0.1−1.1) 0.8 (0.2−1.9) 2.9 (2.6−3.3)
1976 3.2 (2.8−3.6) 0.9 (0.3−1.8) 1.4 (0.6−2.8) 2.9 (2.5−3.2)
1977 4.1 (3.7−4.5) (3 .5)* 0.3 (0.1−0.9) (0.7) 0.7 (0.2−1.7) (1.1) 3.6 (3.2−4.0) (3.1)
1978 3.3 (2.9−3.7) 1.4 (0.7−2.4) 1.1 (0.4−2.2) 3.0 (2.6−3.3)
1979 3.6 (3.2−4.0) 0.5 (0.2−1.1) 1.5 (0.7−2.9) 3.2 (2.8−3.5)
1980 4.2 (3.8−4.7) 0.6 (0.3−1.4) 1.4 (0.7−2.6) 3.7 (3.4−4.1)
1981 4.0 (3.6−4.5) 0.6 (0.2−1.2) 1.9 (1.1−3.2) 3.5 (3.9−4.0)
1982 4.2 (3.8−4.6) (4.2) 0.5 (0.2−1.0) (0.6) 1.2 (0.6−2.1) (1.4) 3.6 (3.3−4.0) (3.7)
1983 4.5 (4.1−5.0) 0.7 (0.3−1.4) 1.2 (0.6−2.2) 3.9 (3.5−4.3)
1984 4.3 (3.9−4.8) 0.6 (0.2−1.2) 1.5 (0.8−2.5) 3.7 (3.4−4.1)
1985 4.5 (4.1−4.9) 0.9 (0.5−1.6) 1.1(0.5−2.1) 3.8 (3.5−4.2)
1986 4.8 (4.4−5.3) 0.4 (0.1−0.9) 1.6 (0.9−2.6) 4.1 (3.7−4.5)
1987 5.0 (4.6−5.5) (4.9) 0.9 (0.4−1.6) (0.7) 2.4 (1.5−3.5) (1.7) 4.4 (4.0−4.8) (4.2)
1988 4.9 (4.5−5.3) 0.5 (0.2−1.0) 1.2 (0.6−2.1) 4.1 (3.7−4.5)
1989 5.5 (5.1−6.0) 0.7 (0.3−1.3) 2.0 (1.3−3.0) 4.7 (4.3−5.1)
1990 5.3 (4.9−5.8) 0.3 (0.1−0.8) 1.8 (1.2−2.8) 4.4 (4.1−4.8)
1991 5.0 (4.6−5.4) 0.7 (0.3−1.3) 2.9 (2.0−4.0) 4.4 (4.0−4.7)
1992 5.5 (5.0−5.9) (5.4) 0.5(0.2−1.0) (0.6) 1.5 (0.9−2.3) (2.1) 4.5 (4.2−4.9) (4.5)
1993 5.4 (4.9−5.8) 0.6 (0.3−1.1) 1.8 (1.2−2.7) 4.5 (4.1−4.9)
1994 5.6 (5.2−6.1) 0.9 (0.5−1.6) 2.4 (1.6−3.4) 4.8 (4.4−5.1)
1995 4.6 (4.2−5.0) 1.3 (0.8−1.9) 1.9 (1.3−2.8) 3.9 (3.6−4.3)
1996 5.6 (5.1−6.0) 0.7 (0.3−1.2) 1.7 (1.1−2.5) 4.6 (4.3−5.0)
1997 5.5 (5.1−6.0) (5.5) 0.8 (0.4−1.4) (1.1) 1.9 (1.3−2.8) (1.8) 4.6 (4.2−4.9) (4.6)
1998 6.1 (5.6−6.6) 1.3 (0.8−1.9) 1.6 (1.0−2.3) 5.0 (4.7−5.4)
1999 5.7 (5.3−6.2) 1.3 (0.8−2.0) 2.1 (1.5−3.0) 4.8 (4.4−5.2)
2000 6.1 (5.6−6.6) 1.3 (0.8−1.9) 2.4 (1.7−3.3) 5.1 (4.7−5.5)
2001 5.8 (5.4−6.3) 1.2 (0.7−1.8) 2.2 (1.5−3.0) 4.8 (4.5−5.2)
2002 6.3 (5.8−6.8 (6.1) 1.0 (0.6−1.6) (1.0) 2.0 (1.4−2.8) (2.0) 5.1 (4.7−5.5) (4.9)
2003 5.8 (5.3−6.3) 0.8 (0.5−1.4) 1.7 (1.1−2.4) 4.7 (4.3−5.0)
2004 6.3 (5.9−6.8) 0.8 (0.4−1.3) 1.7 (1.1−2.4) 5.0 (4.7−5.4)

*
Average of the annual rates for the indicated period of time.
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