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ABSTRACT

Purpose: We determined if a statistical relationship exists between changes in sperm counts
and birth rates by comparing data from a single geographic location for a 24-year period.

Materials and Methods: We retrospectively analyzed data from 660 men who banked 1,272
semen samples hefore vasectomy in Minnesota from 1971 to 1994. Using general linear models,
annual variations in sperm count were determined after adjusting for age, duration of abstinence
and seasonal (monthly) effects. Adjusted annual mean sperm count was then correlated with
regional birth rate data obtained from The National Center for Health Statistics.

Results: Multiple regression analysis revealed a significant linear increase in mean annual
sperm count at an estimated rate of 1.03 X 10° sperm per ml. per year (b = 0.14,t = 5.641, p
<0.0001). There was no effect of age (t = —0.814, p = 0.4156) but there were significant effects
of abstinence (b = 0.14, t = 8.808, p <0.0001) and month of sperm banking (b = 0.025, t = 5.00,
p <0.0001) on sperm counts. Using analysis of covariance there was a significant, nonlinear
(year-to-year) fluctuation in mean sperm counts (F = 8.63, p <0.001). For the study period mean
birth rates in Minnesota (live births per 1,000 population) fluctuated yearly from 13.8 in 1973 to
16.7 in 1981. There was a strong correlation between adjusted mean yearly sperm count and
annual birth rates (r = 0.63, p = 0.001).

Conclusions: We found a statistically significant correlation between yearly variations in mean
sperm counts and birth rates. Our data suggest that variations in male reproductive function
may affect population based birth rates and, therefore, may be more important than previously
understood.
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Birth rate data have been collected in different regions of
the world for centuries. Although the data show marked
fluctuations with time,»-$ to our knowledge the question of
whether birth rates are directly affected by variations in
sperm counts has not been previously addressed. We deter-
mined if a statistical relationship exists between sperm
counts and birth rates by comparing data from a single
geographic location for a 24-year period.

MATERIALS AND METHODS

A retrospective review of semen analysis data from men
who banked semen before vasectomy between 1971 and 1994
at the oldest sperm bank in the United States (Cryogenic
Laboratories, Inc., Roseville, Minnesota) was conducted.
During this period 660 men banked semen and none was
excluded from analysis. Age, sperm count (concentration)
and duration of abstinence were recorded for each specimen.
Before semen banking all men were asked whether they had
ever fathered a child. The fertility status was recorded as
proved (if they had fathered a child), unproved (if they had
not fathered a child) or unknown (if they did not answer the
question). A total of 1,972 specimens was available for study.

The sperm counting technique remained unchanged
throughout the study period and was similar to World Health
Organization guidelines.” Briefly, sperm count was deter-
mined by diluting semen 1:50. A 0.01 ml. aliquot of this
mixture was placed in a hemacytometer and allowed to stand
for 2 minutes. Under high power the number of sperm cells in
8 of the 16 large squares on the corners of the grid was
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counted. This count was repeated once on 8 different squares
and the average of these 2 values was considered the sperm
count in millions per ml,

The data were analyzed using statistical computer soft-
ware. All analyses were conducted at the specimen level
except when indicated. Means and standard errors were cal-
culated for sperm counts, age and duration of abstinence
before sample collection. To decrease skewness, sperm counts
and abstinence periods were logarithmically transformed.
Age, duration of abstinence and seasonal {monthly) varia-
tions in sperm count were controlled in all analyses at the
specimen level. Seasonal fluctuations in sperm counts were
adjusted by entering a variable representing month of semen
banking, in which month was coded on a scale from highest to
lowest mean sperm count. With year of semen banking en-
tered as a continuous variable, multiple regression analysis
was used to assess the linear change in sperm count for the
24-year period. A 1-way analysis of covariance, adjusting for
the linear change in sperm count associated with year of
banking, was used to determine the significance of nonlinear
{(year-to-year) fluctuations in sperm count.

Birth rate data from Minnesota and the United States as a
whole from 1971 to 1994 were obtained from the National
Center for Health Statistics.2 A Pearson product-moment
correlation coefficient (r) was used to evaluate the relation-
ship between annual birth rates from Minnesota and the
United States, and between annual birth rates and mean
yearly sperm counts from Minnesota (adjusted for the effects
of other variables in the model using multiple classification
analysis).
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