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INTRODUCTION

The four components of population
change are births, deaths, immigration, and
emigration. The difference between births and
deaths is called natural increase if the result is
positive and natural decrease if the result is
negative. The difference between immigration
and emigration is called net migration.

In this Note the terms immigration and
emigration are reserved for movements across
international boundaries. Movements within
this country are called inmigration and outmi-
gration. These terms are defined later in this
Note. ;

The consequences of population change in
a community are more clearly understood if
" one knows whether growth or decline is at-
tributed to natural increase or decrease, to net
migration, or to a combination of the two. A
growing community which has gained popula-
tion by only natural increase faces a different
set of circumstances than a community which
has gained population by both components.

Estimates of natural increase and net mi-
gration for a community are of direct interest
to health planners who need to project the
size and composition of the population as
part of planning for health services. The mi-
gration estimates also serve as indicators for
estimating lack of access to medical care. In-
directly, they serve as an indicator of the
economic status of an area.

Persons who move differ from persons
who do not move and, as a result, may have
an impact on the areas of origin and destina-
tion.” Age, race, educational attainment, and
family status usually influence one’s likeli-
hood of moving,

ADjvision of Analysis, National GCenter for Health
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Highest net migration rates are usually
found among persons in their twenties. The
rates usually reach a peak at ages 20-24.

Migration patterns differ by race as well,
with Negroes being slightly more likely to
change residence than white persons; how-
ever, Negroes tend to move shorter distances
than white persons.

Educational attainment also influences
the likelihood of migration. College graduates
are more likely to move between counties or
States than high school graduates, who, in
turn, migrate more often than persons with
only a grade school education.

The presence and ages of children in a
family influence the likelihood of moving.
The presence of school-age children acts to
reduce the geographic mobility of families.

Net Migration Estimates
and Rates, 1960-70

For the United States, natural increase
added approximately 20.9 million people in
1960-70,2 while net migration added ap-
proximately 3.2 million people.? The popula-
tion of metropolitan counties grew by 17.0
percent between 1960 and 1970. Natural in-
crease accounted for the greater part of the
growth (12.3 percent). The population of
nonmetropolitan counties grew by 4.4 per-
cent. A growth of 10.1 percent due to natural
increase was offset by a loss of 5.6 percent
from outmigration. Therefore all of the
growth in nonmetropolitan counties was due
to natural increase.4

At the regional level (table A), the West
Region experienced the largest net gain in
population due to migration (2.9 million),
and the North Central Region experienced the
largest net loss (0.8 million). The West, the
only region with inmigration at all ages, had




Table A. Net migration for all ages and percent of 1970 expected population who mi-

grated during 1960-70 by age and geographic region: United States, 1960-70

Age in 1970 regigns Northeast c§3§§21 South | West
Net migration in thousands
All ageS—---=-mmcmmcmmmacseomaao 3,214 || 344  -764| 740 | 2,893
Net migration as percent 6f 1970
expected population

All ages--=mmo—mm——mmmcremmmm e " 1.6 0.7 -1.3 1.2 9.1
0-4 years---rrmecem—cmcecccc e e 0.4 1.4 1.0{ ~1.0 0.9
5-9 years-=-c-mcmmmmmmecmc e m— e 1.6 2.2 1.2 -0.6 5.8
10-14 years 2.0 2.2 -1.0 0.9 9.7
15-19 years 1.3 1.6 ~2.0 0.3 8.7
20-24 years -1.7 -3.1 -7.5|1 =3.3 4.1
25-29 years 3.8 6.7 1.0} -4.6 22.5
30-34 years 6.3 9.2 4.2 0.5 17.2
35-39 years - 3.5 3.5 -0.8 2.9 12,0
40-44 years 2.5 1.4 -1.2 3.4 9.1
45-49 years 1.9 0.6 -1.0 2.9 6.8
50-54 years--- 1.4 -0.2 -1.2 2.9 5.6
55-59 years-- 1.1 -1.1 -1.4 3.4 4.8
60-64 years 0.9 ~3.2 -3.1 6.6 5.4
65-69 years 0.6 ~5.9 -5.7] 10.1 7.0
70-74 years 0.3 -6.9 -5.0] 10.0 7.2
75 years and over 0.1 ~5.5 -2.5 4.6 7.5

SOURCE:

Bowles, G.K., Beale, C.L., and Lee, E.S.

: Net Migration of the Population,

1960-70, by Age, Sex, and Color:United States, Regions,Divisions, States and Counties.

Economic Research Service,

the greatest amount of inmigration for ages
25-29. The Northeast and North Central Re-
gions experienced net losses of people aged 65
and over (0.3 million each), while the South
and West experienced net gains (0.4 million
and 0.2 million, respectively).?

During the same decade, 97 of the 203
Health Service Areas (HSA’s) lost 5.4 million
people due to migration, while the other 106
HSA’s had a net gain of 8.7 million. The addi-
tional 3.2 million are those who immigrated
to the United States from other countries.

Patterns of Population
Change Since 1970

Since 1970 there has been a shift in the
migration pattern between metropolitan and
nonmetropolitan areas. This development rep-
resents a reversal of one of the Nation’s best
established long-term population trends. For
many decades before 1970, metropolitan

U.S. Department of Agriculture;
Research, University of Georgia, and Research applied to National Needs,
Science Foundation, Cooperating, Dec. 1975.

Institute for Behavioral
National

areas typically grew more rapidly than their
nonmetropolitan surroundings. However, be-
tween 1970 and 1976, the metropolitan pop-
ulation increased by about 5.5 million persons
or 4.0 percent. During the same period, the
nonmetropolitan population increased by
about 5 million persons, or 8.2 percent. Thus
the numerical growth of the metropolitan
areas since 1970 is still larger than that of the
nonmetropolitan areas, but the latter are
growing at a considerably faster rate.5

A large part of the recent net movement
from metropolitan areas represents continued
urban development around the fringes of met-
ropolitan areas. During the 1960’s employ-
ment increased faster than population outside
the central cities of metropolitan areas. .As
jobs increased in these areas, workers could
more easily commute from communities just
beyond metropolitan boundaries. Future resi-
dence changes in and around metropolitan
areas are likely to reflect growth policies of
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individual municipalities and available means
of commuting.6

A pronounced shift in the net migration
patterns combined with a continuing drop in
the fertility rate has caused a significant
change in regional population trends since
1970 as compared with previous periods
(table B). Over half of the South’s 5.1 million
population iricrease between 1970 and 1975
is attributed to the net migration component.
Florida had the largest net inmigration (1.4
million persons), but net inmigration to the
rest of the region was 1.2 million persons.”?

The West continues to be a fast-growing
region. However, net inmigration to Cali-
fornia, which had dominated the regional pat-
tern prior to 1965, has shifted to the remain-
ing 12 States. The sharp increase in net
migration to these 12 States has enabled the

West as a whole to continue to attract mi-
grants.’

The 1975 and 1976 Census estimates rein-
force the pattern of population change for the
period since 1970. Most Northeastern and
North Central States have grown only mod-
estly in the last year (about 150,000 persons),
but most of the Southern and Western States
are estimated to have had substantial increases
in population (over 800,000 persons and
about 660,000 persons, respectively).8

This report presents the methods used in
deriving net migration estimates and rates for
1960-70 for Health Service Areas (HSA’s).
Separate net migration estimates and rates by
age and sex for the white population and the
Negro-and-other-races population are given in
the data supplement. .

Table B. Population change for 5-year periods with components of change by geographic
region: United States, 1950-75

[Periods begin July 1]

Population change

Period
All North N
regions Northeast Central South | West

Number in thousands
195055 wmcmmmm e m e e e ccc e e nm - 13,201 2,719 3,879 2,877 3,725
1955-60m=m=mmmmm e e - 14,906 2,524 3,204 | 4,950 4,228
1960 -65 === mmmmm e e e e 13,485 2,649 2,510 | 4,405 3,921
1965=-70==mcmcm e e 10,350 1,701 2,445 | 3,441 2,764
1970-75mmmmmm e m e e e me e e e mc e ce e 9,311 309 9991 5,093 2,909

Natural increase

Number in millions
1950-55 e mm e e e 12.1 2.3 3.5 4.5 1.9
1955-60mcmwmcmmmemmccccra e e ce e 13.2 2.6 3.9 4.7 2,2
196065 —mmemmm e e e e e 12.0 2.3 3.3 4.2 2.2
1965-70~m=rmccmm e e e 8.7 1.6 2.3 3.0 1.7
1970=75 —mm e e 6.8 1.0 1.8 2.5 1.5

Net migration

Number in millions
1950~55 mmmmmmecm i cm e c e m e — e o 1.0 0.4 0.4 -1.6 1.9
1955-60-mmmmmcmmrc e c e cmmr e e e — e 1.7 %* ~0.7 0.3 2.0
1960=65==-m=mmncmmcesicmmemccmm———————ee 1.5 0.3 -0.8 0.3 1.7
1965-70mmmmm e e - 1.7 0.1 0.1 0.4 1.1
1970=75==cmrm e e 2.5 -0.7 -0.8 2.6 1.4

SOURCE: U.S. Bureau of the Census: Estimates of the population of States with com-
ponents of change, 1970 to 1975. Current Population Reports. Series P-25, No. 640.

Washington. U.S. Govermment Printing Office, Nov. 1976.



DEFINITIONS

Generally, migration is defined as occur-
ring only once during a time period under
study. If a person lives in one area at a given
time and in another area at a subsequent time,
he is classified as a migrant—out of one area
and into another area—even though he may
have moved many times either between the
same or among several other areas during the
time period.

Every move is an outmigration with re-
spect to the area of origin and an inmigration
with respect to the area of destination. Thus
an inmigrant is a person who enters a migra-
tion-defining area by crossing its boundary
from some point outside the area but within
the same country. An outmigrant is a person
who departs from a migration-defining area
by crossing its boundary to a point outside it
but within the same country.

Net migration for the specified area is the
difference between inmigration and outmigra-
tion. According to the direction of the bal-
ance, the estimate may be characterized as net
inmigration or net outmigration. In the data
supplement, the net migration estimates and
rates represent a net flow in or out as indi-
cated with no sign or with a minus sign, re-
spectively. ‘

METHODOLOGY

The research for the development of the
net migration estimates was under the direc-
tion of Everett S. Lee, Department of Socio-
logy and Institute of Behavorial Research,
University of Georgia. The net migration esti-
mates and rates were developed by Gladys K.
Bowles, Economic Research Service, U.S.
Department of Agriculture with the advice
and counsel of Vera J. Banks and Calvin L.
Beale of the same agency.

In brief, the method used to obtain the
1960-70 county net migration estimates and
rates was based on the census survival rates
forward method, adjusted to the vital-statis-
tics-method net migration estimates by the
plus-minus procedure. These procedures are
explained in detail below in conjunction with
an illustration of how national census survival
rates are applied to obtain estimates of net
migration by age. This illustration, taken from
Census, 1965, focuses on Franklin County,
Ohio for the 1950-60 period (table C). The
calculations, based on 5 year age groups, have
been limited to all sex and race groups for the
sake of brevity, although the estimates are
often carried out for specific sex and race

groups.

Table C. Calculation of net migration estimate and net migration rate by age cohort, for Franklin County, Ohio, by use of national
census survival rates, for 1950 to 1960
{Forward survival procedure]
Expected Census s
Age of cohort Census National population, | popu~ Net migration Net
population census 1960 (age | lation, migration
o ¢ 1952 Births | o ival ﬁ?l%QGO) (19601 Preliminary Ad3 g rac?4ﬂ
Age in 195 3 age in i or age in estimate uste 7) +
(o= birth date) Age in 1960 1950) Tates’ | (3y'x (3)= | 1960) | (5) - (4)= | estimate (D o
3] ) 3) %) (5) 6) )] 8
Total, all Total, all
ages---e—mew ages-—-=-=--==-= 503,410 veo .o 608,900 | 682,962 74,062 75,756 12.4
Boxn April 1, Under 5
1955 to 1960---- years----===-em==n- ..o | 289,091} 2,94703L 84,372 85,464 1,092 1,115 1.3
Born April 1, 5-9 2 2
1950 to 1955---- ... | 769,628 ©,939721 65,431 69,635 4,204 4,293 6.6
Under 5 year - 52,007 ee.f 1,019725 53,033 | 58,043 5,010 5,117 9.6
5-9 years--- - 36,585 36,143 ] 47,602 11,459 11,703 32.4
10-14 years- - 29,954 28,8561 52,454 23,598 24,100 83.5
15-19 years- 31,972 31,626 50,587 18,961 9,364 61.2
20-24 years- 46,644 46,6211 50,959 4,338 4,430 9.5
25-29 years- 47,657 47,3001 49,523 2,223 2,270 4.8
30-34 years- 40,390 39,828} 42,132 2,304 2,353 5.9
35-39 years- 37,138 35,220 37,007 1,787 1,825 5.2
40-44 years 34,329 31,788 33,201 1,413 1,443 4.5
45-49 years 31,067 28,483 | 28,849 366 374 1.3
50-54 years 28,138 24,027 23,803 224 =219 -0.9
55-59 years 5693 21,223 19,812 ~1,411 -1,381 -6.5
60-64 years- 20,467 15,892 | 15,074 -818 -801 =5.0
65-69 years- years--- 17,102 “ee .608023 10,398 | 10,084 -314 =307 ~3.0
70-74 years~w=-—- 80-84 years---===-=~ 11,629 . 461477 5,367 5,456 89 91 1.7
75 years and 85 years and
OVer=emsmemm—aua OVer===-ecmmma—ean= 13,638 vee .241403 3,292 3,277 -15 ~15 -0.5

1
2Based on total population in table 1 of source.
Births adjusted for underregistration or natural census survival rates based on adjusted births.

SOURCE: U.S. Bureau of the Census: National census survival rates by color and sex,for 1950 to 1960. Current Population Reports.
Series P-23, No. 15. Washington. U.S. Govermment Printing Office, July 12, 1965.




Census Survival Rates
Forward Method

The census survival rates (CSR) method
requires population data for the area from
two censuses, the number of births to resi-
dents of the area during the intervening
period, and the national census survival rates.
The migration estimates are computed as fol-
lows (figure 1):

From the two censuses, obtain the

population data by age, sex, and race.

From the vital registration system, obtain
the number of births in the intervening
years by sex and race.

From the Series P-23 publications of the
U.S. Bureau of the Census, obtain the na-

tional census survival rates by age, sex,
and race.

Calculate the expected population for
each sex-race group and age cohort at the
time of the second census by multiplying
the appropriate population group of the
first census by the national census survival
rates, and age the respective group by the
number of years between the two cen-
suses. For the age groups born between
the two censuses, multiply the number of
births by the appropriate national census
survival rate.

Then, the preliminary net migration esti-
mate is the difference between the enu-
merated population of the second census
and the expected population.

Figure 1. Preliminary net migration estimates by the CSR method

group 75 years and over

Let P; = 1950 Franklin County population by age ¢,7=1, ..., 16 where
° =1 represents the group under 5 years and /=16 represents the

! -
P60 = 1960 Franklin County population by age j,7=1, ..., 18 where
+ =1 represents the group under 5 years and j=18 represents the
group 85 years and over
B' = 1955-59 births in Franklin County
B2 = 1950-54 births in Franklin County
< = 1960 National census survival rate by age &, k=1, ..., 18 where

k=1 represents the group under 5 years and k=18 represents the
group 85 years and over.
Then for groups aged 10 years and over, the net migration estimate (NM) derived by
the CSR method is given as .
i . K X 1 = 1, v ey 16
NM . = p ..(r_xp'), j =38,...,18
60 % k=38,...,18
For group aged 5 to 9 years in 1960, the NM is given as
2
NMCSR = P:‘;-(rz x B>
For group under 5 years in 1960, the NM is given as
1 1

NM =P -
CSR 60

1 1
r xB

Referring to columns 1, 3, 5, and 6 of table C, for the group aged 20 to 24 years in
1960

NM? = p° -( ®xP )
csR 60 50
52,454-[(.963345)x(29,954)]
= 23,5698
Thus the method yields a preliminary estimate of the net inmigration of 23,598
persons.

It




Figure 2. Independent total net migration estimate by the VS method

Let

S
I

NM

vSs

Py Py )(B-D)

75,756

1950 Franklin County population
1960 Franklin County population
B -= births in Franklin County during 1950-60

deaths in Franklin County during 1950-60
Then the net migration estimate (NM) by the VS method for Franklin County is

= (682,962-503,410)-(158,719-54,923)

NOTE: The data used in the example wer;e published by the U.S. Bureau of the Census in Cur-
rent Population Reports, Series P-23, No. 7, Nov. 1962.

Vital Statistics Method

The vital statistics (VS) method requires
population data from two censuses and the
number of births and deaths in the area of
interest. Net migration is derived by subtract-
ing natural increase (births less deaths) during
the intervening years from the total net in-
crease (population at the second census less
population at the first census) for the inter-
vening years. Figure 2 illustrates the calcula-
tion.

Plus-minus Adjustment Procedure

The preliminary estimates of net migra-
tion by age obtained from the CSR method
are adjusted to an independent, assigned total
for all ages obtained by the VS method using
the plus-minus adjustment procedure.

The procedure requires the use of two fac-
tors one of which is applied to the inmigra-
tion estimates and the other to the outmigra-
tion estimates. The components of the two
factors are the net adjustment required by the
distribution and the absolute migration total.

The net adjustment component is the dif-
ference between the VS method net migration
estimate and the CSR method preliminary net
migration estimate. The absolute migration

total component is calculated by summing the
absolute values for the preliminary net migra-
tion estimates as derived by the CSR method.

The factor for adjusting the inmigration
estimate is the ratio of the absolute migration
total plus the net adjustment to the absolute
migration total. The factor for adjusting the
outmigration estimate is the ratio of the ab-
solute migration total minus the net adjust-
ment to the absolute migration total. Figure 3
illustrates the calculations.

Calculation of Adjusted
Net Migration Estimates

Each of the preliminary estimates by age,
sex, and race is multiplied by the appropriate
adjustment factor. These results are the ad-
justed net migration estimates. Figure 4 illus-
trates the calculation.

Calculation of Net Migration Rates

The net migration rates for this report are
calculated by dividing the expected popula-
tions at the time of the second census into the
adjusted net migration estimates. The rates
are then expressed as percents. Figure 5 illus-
trates the calculation.
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Figure 3. Factors for the plus-minus adjustment procedure

"Step 1
Let NM vs - the VS method net migration estimate
NMCSR = the total preliminary net migration estimate
Then the net adjustment component is
Net adjustment = NM - NM
vs CSR
= 75,756 - 74,062
1,694
Step 2
Let , NM' SRI = the absolute value of the preliminary net migration estimate
¢ for age group ¢,
=1,...,18

Then referring to column 6 of table C, the absolute migration total component is

18
CSR

NM

CSR

NMm" n] +|NM2 ..+ l M’
CSR CSR CSR
= 1,092 + 4,204 + ...+ 89+15

= 79,626

e

NOTE: The absolute value of a number is the numerical value irrespective of sign.

Step 3

The factor for adjusting the inmigration estimate is

INMCSRI + Net adjustment
T
CSR

79,626 + 1,694
79,626
1.021274

1l

Hence the adjustment factor for the preliminary inmigration estimates is 1.021274.

The factor for adjusting the outmigration estimate is

INM l - Net adjustment
_ | csr|
lNM

CSR

79,626-1,694
= 79,626

978726

Hence the adjustment factor for the preliminary outmigration estimates is .978726.




Figure 4. Adjusted net migration estimates

.NM!

adjusted net migration estimate for age group 7,/=1, ..., 18

A
i
CSR

NM preliminary net migration estimate for age group¢,7=1,..., 18

Then referring to columns 6 and 7 of table C, the adjusted net migration estimate for
an age group that experienced inmigration is

NM>
A

inmigration adjustment factor x NM is

(1.021274) x (28,598)
= 24,100

R

Therefore the adjusted net migration estimate for the group aged 20 to 24 years in
1960 is 24,100 persons.
The adjusted net migration estimate for an age group that experienced outmigration

18

NM 1A4 = outmigration adjustment factor x NM 1c4$R
= (.978726) x (-1,411)
= .1,381

Therefore the adjusted net migration estimate for the group aged 65 to 69 years in
1960 is -1,381 persons.




Figure 5. Net migration rates

Let NMR' = net migration rate for age group 7,7=1,..., 18
NM iA = adjusted net migration estimate for age group ¢, 7=1, ..., 18
EPi60 = expected population in 1960 for age group ¢,7=1,..., 18 as
calculated for the CSR method in figure 1
Then the net migration for age group ¢,¢=1,...,18,is
i
‘ NMA
NMR' = - x 100
EP' '

60

If =5, then from columns 4 and 7 of table G the net migration rate shown
in column 8 of table C for the group aged 20-24 years in 1960 is

5
. NMA
NMR = = x 100
EP

60

= 24,100 x 100

28,856

= 83.5

Therefore the adjusted percent difference between the 1960 expected population for
the Franklin County group aged 20-24 years and the 1960 enumerated population for
this age group is 83.5 percent. The net migration component of population change was
almost equal to the expected population for this age group at the second census. This
illustration clearly shows the necessity for considering the age distribution of the popu-
lation when assessing community health needs.




DISCUSSION

Health Planning Implications
of Migration

Health planning for HSA’s requires some
basic assumptions about the future composi-
tion of the population to be served. Plans for
facilities and resources, especially if construc-
tion is involved, must be initiated in advance
of the time that they will be utilized. How
many people will there be? Will they primar-
ily be elderly people with a need for geriatric
services or families with young children re-
quiring pediatric services?

Determining the future population of an
area is not a simple task but one that must be
done if the appropriate plans are to be made
for services. The size and characteristics of the
future'population of an area depend not only
on the area’s current birth and death rates and
their change over time but also on the differ-
ential patterns of migration to and from the
area. It is especially difficult to project future
populations in small areas of the United
States since the American population is highly
mobile, moving towards areas which are so-
cially or economically attractive and away
from areas which are not. The conditions
which make an area attractive to one segment
of the population are not necessarily those
which attract a different segment. The result
is that the composition as well as the size of
the population in a small area may be radi-
cally changed by migration over a relatively
short period of time.

Both inmigration and outmigration influ-
ence the size and composition of the popula-
tion. In addition, inmigrants may have prob-
lems in obtaining medical care or may place
demands which are different from those of
established residents on the health care sys-
tem. They will not have a regular source of
medical care or a continuing relationship with
a physician who knows their history. Thus
they may be more likely to seek care from
other sources, emergency rooms, for example,
until they have established a relationship with
a regular source of care. They may have more
trouble obtaining appointments with physi-
cians than will residents who have obtained a
regular source of care. This is especially a
problem if no attempt is made to establish the

10

relationship until care is needed. Thus an
emergency room may be the only alternative.

The inmigrant will have less knowledge of
available community resources. Special out-
reach efforts may be advisable. The new resi-
dent may place special demands on the health
care system simply because kinship and
friendship networks do not exist. In the case
where there is no one to provide care or help
out at home, hospitalization or institutional-
ized home health services may be required.

Finally, migration rates are useful as an
indicator of the economic trend in an area.
An area with a declining population probably
will experience deteriorating social and eco-
nomic conditions if the outmigration con-
tinues over a long period of time. Young,
better educated people with income earning
skills are the most mobile and most likely to
move, leaving behind older people or those
with less earning capacity. Thus areas from
which there is substantial outmigration may
experience an increasing underutilization of
health care facilities planned for a younger
population, thereby experiencing a demand
for other kinds of facilities and health care
services.

Limitations of Data

In using national census survival rates, it is
assumed that there are no significant differ-
ences in mortality levels from area to area for
a given sex-race group and age cohort, in com-
pleteness of coverage in the 1970 census rela-
tive to the 1960 census, and in the degree of
consistency of reporting race between 1960
and 1970. Caution should be exercised when
interpreting net migration estimates of a local
area whose mortality levels differ substan-
tially from the national levels.

The applicability of the net migration esti-
mates and rates derived by the national census
survival rates method for the Negro-and-
other-races population in the local area de-
pends on the extent to which the racial com-
position (i.e., the percent of “other races™) in
the local area differs from the national racial
composition. In other words, migration esti-
mates and rates given for the Negro-and-
other-races population apply to those areas
and only those areas which have a racial com-
position similar to the national composition.
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