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APPENDIX B

) RELIABILITY OF SAMPLE ESTIMATES
AND CALCULATION OF GENERALIZED VARIANCES

Reliability of Sample Estimates. Since the estimates of this.reﬁort are

based upon a sample, they will differ from the numbers that could have been
oﬁtained had a complete census or enumeration taken place. .Of the two sout;
ces of error possible in estimates based on a sample survey, sampling and non-
sémpling errors, it is puséible to indicate the magnitudé'of the sampliﬂg er-
ror in well designed sample surveys. As discussed briefly belcw, computed
saﬂpling.errqrs will also reflect the effecc‘of compensafing»honsampling_et—

rors, but not of systematic errors or bilases in survey results.

mata

]
o

scad A a
Zgec cun &

Jshs

Particular caras should be exercisaed in the analysis of ast

small number of sample cases or oa swmall differences between estimates because

"they arejsubject to relatively large sampling érrors,

Nonsampling or Measuremeant Errors. Nonsampling errors can be attributed to

many different sources, e.g., nonresponse, interpretation differences in sur-
vey questions, definitional problems,‘errors in reporting by respondents causéd
by their inability or unwillingness to provide correct information, errors in
proéessing the data such as coding or keypunch errors, and failure to include

all registered nurses in the sample frame (undercoverage).

Nonsampling or measurement errors may tend to be of a random character, and more

or less compensating from one respondent to another, or may tend to be systema-
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tic. Even substantial response or measurement errors, if they are indepen~ ,f}
dent and c¢ompensating, do not cause biases in simple estimates of aggre-
gates, percentages, or averages. Moreover, the sampling errors esiimated

from the survey data for such statistics will automaticélly include the ef-

fects of such response errors.

However, thesc same fortunate results may or may not occur in cross—-tabula-
tioné of two or wore variables, some or all of which are subject to indivi~
,dual“response errors. QOften (but not necessarily) correlations or relation-
ships in cross-tabulations are decreased by such errors, and sometimes sub-
stantially. Thus. errors that tend to be compensated in estimates of simple
aggregates or averages may (but not necessarily will) introduce systematic
errors or biaSes in measures of relatfonships or cross-tabulations. Any
such effects on the relationships between two or more variables will not be

reduced with increasing sample size.

Systematic measurement errors or biases are not reflected in the computed

sampling erro-s. Some procedures are more prome to lead to systematic errors
‘than others. For example, a poorly-worded question in a questionnaire 1is
likely to lead to errors that are partially compensating but that are prone

to improper response, and that result in systematic errors, or biases, on

the average.

One illustration of how both randcm and systematic measurement errors may

arise in a survey is if there is a substantial proportion of nonrespondents

or noncooperators among those units selected for inclusion in the sample. {"3
k\-.f'
To the extent that nonrespondents are not importantly different from respon-
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denfs,_étrors of nonresponse tendzﬁo”he random in character, aad can bé con—.
trolled by simpl&;increasing‘Sample size. However, nonrespoudgnts.sometimes
tend to be ditferent ftom-respondénts, on the average, even within the more
or less homogeneous subelasﬁgs.thac.maybbe identified and used in attempting
to correct or impuce for noutespbndéhts. If such unknown differences are -
substantial, and if the nonrespondeants are a relatively large fractioa of the
designated sample, a serious bias may be intrdduced-into the survey results.
It 1is for this‘reason'thaf considerabl. efforts are made in good surQey.prac—
tice to achievg high respdnse rates, and also to develop as effective methods
as feasible for imputingAfor any nonrespondents. Increasing sample size to
‘of fset noaresponse losses, or the substitution of cother units for noarespoa-
Aents, are procedures sometimes adopted in surveys. These procedures will
reduce the random errors but will not necessarily reduce the svstewatiu er—
rors associated with nonreSponse, because the implicitly or explicit]v sub-
stituted cases still represent samples of respondents and will not reflect

any average differences in characteristies of noanrespondents.

Biases resulting from more or less systemaﬁic measurement errors imn survey
results some:imes,occu? in subtle ways, and may be especiaily difficult to
control énd to evaluate. Independent sources of information may be availa-
ble to help in understanding, measuring, and perhaps reducing some of the ef-
fects of such sources of error. lMMeasuremeat errors can be reduced at least in
part by we11~designed questioanaire and data-collection procedures. Also,
motivatioﬁ of respondents is impcrtant. However, thege errors are less sub-

'

ject to design control than are sampling errors.
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§§mpling_VariabiIity;_ Standard errors a:e_measutéSVOf-Séﬁpling'variability;

- that-is, the chance fluétuacidns which occur because a sample of the popula-

y

ition.uas survgyed,;éthet'than.:he whole.pbpulagion. These standard errors do
not neasure any biases in the data. Iflthe actual écandard‘ertot’is known, -

the probability 15 .68 that a statistic from the survey differs from the popu-
latfon parameter by not more than one standard error, and - 95 that the statis-
tic differs from the population parameter by not more than 1.96 standard errors.
" In this study, however, the actual variances are not kuown. Ditect vatiance
estimates obtained from the jackknife procedure are based uéon 23 degrees of
freedom for these Qirect.estimates, the 95 percent confidence intervals are
conputed by multiplying the estimated standard error by the corresponding

value of the t statistic with 23 degrees of freedom or 2.07. For 2z 99 per-—
cent confidence interval the corresponding value of t with 23 degrees of
fteedomvis 2.81. 1Im situatiocus where the vatiagce gstimates are computed
~through fndirect procedures, the appropr *atevt'value is from the‘ncrmal dis-
tribution with = degree of freedom. For the 95 petcent'éonfidence interval the
estimate of the standard error is multiplied by 1.96 or for a 99 percent conf i~
dence interval the standard error is multiplied by 2.58. It should b¢ noted
that thle there are more degrees of freedom when the indirect procedure is

used, the variance estimate is not necessarily more accurate for any single

estimate.

The confidence interval where the actual variance is unknown takes the form:

N A
stt Ou
{(a~1) s

where s is the estimated statistic and og is the the estimated standard error

of the statistic.
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. With respect to sampling variability, the reader should be especially cau-
'btiqﬁs in his Interpretation of the data in certaih.éééés.iﬁ vhich estimates
are based upon quite small samples. The situations are delineated tslow:
1) The frequencies or estimated totals are based upon an un-~
' welghted frequency of less than 25 observations.
2) The denominator of a percentage is based upon an estimated
total for which the corresponding unweighted count is less
than 25 observations.
3) The numerator of a percentage i3 based upon an estimated '
- total for which the corresponding unweighted count of the

numerator is less than 10 and the denominator is based
upon ‘an -unweighted count of 25 or more.

A1l three si;uations warrant cautious interpretation of the results. It
 should also be noted that for an observed estimate of zero where these formu-~
las are applied, the sampling error estimated by the formulés gived above would
be zero. However, the number being estimated and its sampling error may be more
‘than zero:. For this case a rough approximation for a confidence interval can

be applied using the binomial confidence interval theory.

The use of standard errors already computed from direct procedures. As

discussed in the methodology, direct estimates of the standard error for more
important variables or characteristics were calculated by a special computér’
prdgraﬁ. Whenever the variability of the estimates of characteristics are
discussed, Appendix C should be checked first to determine if the staadard
errors of the variables under discussion have been directly computed. A stan-

dard error calculated chfough the direct routine ordinarily takes precedence




over the generalized v«riance estimates descrihed in the following sevtions § ;}
R
and it s recommended that the direct variance escimates for statistics always

be used uhen‘they-are available (Appendix ).

Estimating variability of survey statistics for atandarderIOts which Pave not

alteady been directly computed by the: procedures oresented in Aouendix C.. In-

stead of reporting 1nd1vidJal standard errors for each estimate nresented
where a direct estimate is not availaole in Apnendix C, two shott-cut metnods
for estimating standard errors are providod One method estimates standard
etrors of estimated percentages while the second estimates s:andard errors for
estimated numbers of nurses. These methods provide approximations to the stan~

dard error of «hat would have been obtained by direct computation,

Although the techniques appear cuubersome to use, they eliminate another .volume
devoted entirely to standard errors computed directly, a time consuming and
costly process. In most cases, the standard errors provided by these techniques,
will differ from those computed directly. While there is a discrepancy between
the standard errors approximated through the generalized formula versus chose
calculated thtough the direct'procedures, the difference will not greatly af-
fect the étandard errors for the United States or the larger states. However,
the standard errors of estimates for very small states, the variability of

whose estimates are alreedy affected hy reason of the sample design, should

be cautiously interpreted.




Variahilityldf estimated percentages for a state or United States. The fi-
.gﬁtes_prqvided in Appendix Table B-1 are used as multipliers to asproximate
the standard errors fef_peréeatages,estimated from the sample. The standard

error terms are computed tsing the following formula:

. ,/' A A " A A :
(1) oo a = /F « Y/X « (1L - XfX)/n « (100)
. /X ' ,
AA . . . Lo
where Y/X i{s the ratio estimated and n is the number of sample respondents.
whose weighted responses weré used to estimate X. The proper factor (f) . to

use' from Appendix T&ble B-1 depends upon the state of reference of the denom~

A
inator X of the estimated percentagze.

Illustration of the use of tables of standard errors for estimated pércentages.
. Table 43 shows that 12,440 of a total estimated 29,410 comprising the Wiscon~
sin registered nurse population, registered nurses were enployed full-time in

nursing in Wisconsin {.e. 14,430 or 42.2 percent of these were employed full-
’ g , P _ ¥

** 29,410
time in nursing. The standard error of the estimated percentage of the Wiscon-

sin nurse population employed full-time in nursing, whers the denominator or ua-

weighted base of the estimated ratio .423 is 444, equals

(100) (/TI.1-.423 (1 = .423)/544)= 2.5 perceat.
The chances are 68 oﬁt'of 100 that the estimated percentage would have beea
a figure differing from the complete census parameter by less than + 2.5 ver-~
cent, The chances are 95 out of 100 that the estimated percentage uoul& have
differed fromu the complete cersus parameter by less thau + 4.9 percent (1.96

times the standard error).

4 Variability for estimated numbers for state or United States. This. method

is aun approximation technique used to find the magnitude of the standard errors

? of estimates of numbers of aurses rather than percentages.
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A QEPé’fOIIOW1ng proc§dures~and7formulas are used to approximate ﬁhe wagnitude
o v - » B . ; S A -
of the standard"grrors for estimated numbers. let Y equal the estimated number
A ‘ o A : C .
and X equal the population of which Y is a sub-population.

First, compute-

L .2 2 9
(28;‘ Va = A A + (C.V.A)
' Y Y/X X .

>

where Vi a=(F)  (1-¥/X) , F is the design effect for the appro-
TR ‘ Y,X . AA j . 7 ) . . ) 7 s

n (Y/X). B ,
priate szate found in Appendix Table B-1, n s the number of respondents to
; . : h A )
the 'survey whose responses were weighted to obtain tke estimate X, and C.V.. .

. - . . . x'v
is the coefficient of variation found in column four of Appendix Table B-2.

Then, use

: - A r . L A
(2b) or =¥ .;/V to approximate the standard error of Y.

Y v

RN

Illustration of the use of tables of standard errors for estimated numbérs

of nurses. Tabie 43 of this report shows'that the statistic 12}440 nurses’
. ,
() who are employed full-time in nursing in Wisconsin is a subtotal of the

: A )
estimated 29,410 nurses (X) comprising the state nurse population ia Wiscon-

-

. : N A
sin. The standard error and the coefficient of variation of statistic (X}

are provided in Appendix Table B-2.

(2a) vfyﬁ-— 17,440 + (.0217)° = .0039

44h - 99 410

where F= 1.1 from Appeadix Table B-1, n = 444 from Table 43 , C.V.A = .0217

A
X

from Appendix Table B-2, and
(2b) g = 12,440 - V0039 = 777
The chances are about 68 out of 100 that the estimated 12,440 registered_nur~'

ses employed full-time in nursing in Wisconsin would have been a figure dif-

fering from the complete census or population parameter by less than + 777.

B P e pyse
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The chances are about 95 out of 100 that the estimate would have differed
from ﬁhe_coﬁplete census parameter by ;éss than + 1523 (1.96 times the stan-

dard errors).

Variablllty of an estimated percen age. for a region or other_groqplng

of states. The. standard error of an estimated percentqge fqr'a,region'pf;fhe
United States depends upon.a linear combination of the variances of the saﬁe-
estimated.percentages for the states comprising tﬁainpﬁricular.régidn;,.hssﬁme'
that there'até h states within the”region (R). The gétima;ed percén;agg fpt

A A

the region is Y /X .
‘ R R

=

A
where Y /X = s=1's Y

n A
h is the number of states in region (R), and YS and Xs are estimates for a

-

particular state. The formula used to approximate the standérd error of an

estimated perceatage £or a veglon is .
A A h 2 h v
al .
{3) YR/XR = f¥ (x O, A )/ ( L Y ) - (100)
s=1 Y /x
A A
where q{ "  represents the standard error of the estimated ,e;cantage'Ys/Xs

s'"'s :
for states which are available from the direct estimates (Appendix C) or from

f dir

bes

3 [ - —-—m o FU——
farmuls (l) ¢ci estimates are not provided.

Illustration of the computation of the standard error of a percentagé for

‘a region or another grauping of states. 1In Appendix C, the numbers are repor-
‘ted for the estiméted percentages of the Middle Aﬁlantic state nurse popula-
tions emplpyed in nursing in. 1977. _Therstandard errors for ghgse percentages
were calculated by the direct procedures and appear in this a#pendix. It is

not necessary to use any special formulas.



In Table 43 v the estimated numbet and percent of registered nurses em~"
ployed full—t1me in nutsing is provided for each supply state. Direct esti—
.1mates of the variauility are not available for these statisc‘cs., For the

\iddle Atlantic states, it is estimated that 41, S percent of the nurses 1n-

B ,cluded in the New4Jersey supply were employed full«time in nursing in. that

\state, 50 S percenc ‘of -the nurses 1uc1uded in the New York supply were: em-'

= ployed full~time 1n nutsing 1n New York and 45.3 percent of the nurses in~_
cluded in,the Pennsylvania supply were employed full—tlme in nursino in Penn-
:sylvania. Thus, as seen. in Table 41 a far the total Fiddle'AtIantic states,
.it is. estimatee ‘that &7 1 oercent of the nutses in these sunplv states are em-
fployed full—tlme in nursing in the1r supply state. |

The standard ertor of thls estlmated percentage for the. Middle Atlantie states:f

(47.1 percent) is calculated using formula (l) to derive the standard error

of each estinated percentage for eact state,

Penasylvania: (100) V1.1 - ( 45327) (1 - .55327)/712

2.0 percent

i

?NeW‘fork: | (100)./1.1 < (.50486) (1 ~7.50486) 7721 2.0 percent

]

A
New Jersey. 3 '(100):/1.0 : (;41454)3(1 = .41454)/434 2.4 percent

;Applying formula (3) ‘the standard error of the estimated percentage for the
Middle Atlantic regian is found
= qx37,063) 020 + 006)2 (.020)° + (104, 306)2 C 020)2 (100)

/xR (57,063 + 147,006 + 104, 306)7T
R Rz 013 (oo - 1.3 percent

;This means that the chances are 68 out of 100 that the estlmated 47. 1 perceut
dtffers from ‘the complete census estlmate by less than + ‘1.3 percentage
. poxuts. The °S percent confldence intetrval for this est1mate is from 44.6 per—

cent to,&9,6 percent, i.e. 6711;3; 2.5.
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Variabillty of an estimated number for a region or other grouping of states.,

The -standard: error for an estimated number for a region of .the- United States

also. depends upon a linear combination of the variances of the same estimated '

numbers for ‘the states which comprise the reg*on‘ The formula used igs

. l‘
@ 5 =/1 o
R s=1
where the'stahdard efror.ﬁr\ ) of the estimated number Y is either available

s
from the dlrect toutines or from formula (2b).

Illustration of the computation of the standard error of a ‘number for a re-

glon or another grouping.of states. Of the 308,375 registered nurses whose

supply state was in the Middle Atlaatic region in 1977, 145,152 nurses are

‘estimated to be employed: full-time in nursing. Applyiag formula (2b) to each

state,
Pernsylvania: = 2224.2
New York: = 3270.2
New Jersey: = 1428.1

" and. then applying formula (4)

a4 li2226.29 + (3270.)% + (1478.1)2 = 4222 .

A 68 percent confidence enterval for the number of registered nurses employed
full-time in nursing in their supply state in the Middle Atlantic region is
frem 140,930 to 149,374; a 95 percent confidence interval for the. estimated

number of reglstered nurses employed full-time in aursing in their supply

state in the Middle Atlantic area is from 136,878 to 153, 427

Standard error of a difference between two comparable estimated statistics
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'(ﬁumbers'or”petcentages} from twb,diffgfenc)étates 6r*cettain_other groups,

To estimate the-différenee_ﬁetween two sample estimates (X and Y), let

4 =Rk -8 A erd - -3 e
p - %y - ) X2 or n”g Yl - Y2 |
- . A ' o . s

where Y and Xi are estimates of registered nurse data from state 1 and‘§2

N R v are ;
and Xz are eatimates of registered nurse data from state 2. Then

, Z p ]
(5a) dﬁip é\/"\ Nk ga A
_ ' Y‘]..IX.1 Yo /%o

and

where the standa;d.error of each statistic is available from the direcf pro~
cedures (Appandix C) or from formqla (1) or'formula‘(Zb). This approximagioé‘
is quite accurate when estimating the differeﬁCe between tw@vstatistiCS'qf'the
fame variable in two different geographical areas, or between separate percent-

ages for two groups in the sam2 area such as comparine perceatage of miales and
: PSS : p T

f

of females having a specified charvacteristic.

Tllustration of the‘cémputation‘of the .standard error of a difference for two

comparable characteristics from two different stéces,or certain other groups.
>Using direct estimaﬁes'of the standard érror in Appendix_c, 64.02 percent and
65.58 percent of the Séptemﬁer 1977 registered nurse population in the Pacific
and Mountain regions raspectively were employed in nursing im that year, with
standard errors of 1.3S pérpgnt and i.$9 percent respectively. . The apparent aif—
ference (dp) between the ?erceut of the registered nurse population employed in
nursing in the Pacific and Mountain regions is 4.56 percent. Using formula (Sa);

the standard error of this estimated difference of 4.56 percent is approximately

2.11 = J(1.39)2 + (1,59)2. This statistic means that the chances are 68
out of 100 that the estimated differences derived from the sample estimates would
vary from the differences derived using the complete population parameters, (if

they were available,) by less than 2.1l percent. The 68 percent confidence inter— .

val for the 4.56 percent difference is from 2.45 percent to 6.67 percent. The 95
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peECeneﬁcodfieehCe-ietetval_1s from 0.4é'peteenc to sefa-pereent;‘AI£ ;s;£ea;.
eonebly edncluetve, then, tﬁac the diffetenee‘derivedifrom 311 poseible ssmﬁiés'
of the same size and deSIgn lies withia the range 0. 42 percenc to 8. 70 percent :
for about 95 of each 100 samples dravm, Thus; with. a 95 percent confidence Ieet
vel, there is a difference in the perce1tage in 1977 of the registered nurae

populatioa in the Mountain states employed i nursing than in the Pacific scates.

Standard ertor of a difference between two nonoverlappiqg percentages of

total withxn the same ‘area. The standard etror of the difference between two -

nonoverlapping pe:Centages of a toetal within the same'area;_i;e;'whe:eeeaeh‘pe;~

centage has the same denominator or base is

d
a n

(6a) ;, = 100 ‘/F" (p_lcil) + paa, +2p11>2>

~ where P1= Xp 5 Pp = Xy evv Py T X3

=]
</

n ;
Ry @Q-py)s a3 = A=pp) -.. qy = (A-p));

xl + x2 + ....xi = nj and dp% pl =Py

Illustration of the computation of the est1mated standard error of ‘a dlftetence

for two uonoverlapplng percentages within the same ared. Iable 43_of:this_report

shows that the unweigh:ed proportion of nurses—emnloyed in nursing full—time in'

247
526

130 or .247. The standard error of the difference between the percentage,worklng
526 '
full-time and the percentage working part-time equals

/ .70 %530 | 247 x 753 , 2 x .470x 247 | e
100 1.2f 526 " 526 ' 526 ' = 3.90. The chances are 68

out of 100 that the estimated difference would vary from the difference der1ved

I1linois was or 470 while the comparable proportion employed part—time was .

using the complete population parameters by less tham 3.9 percent. The 68 percenat
confidence interval for the 22.3 percent difference is from 18.4 to 26.2 percent.
The 95 percent confidence interval is from 14.7 to 29.9 percent.  As this range
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dees-not 1nc1udeezero,'1t can be said with 95 percent coniidence that'there’ﬁas”_, ~
a significant diffcrence between the percent of nurses employed full-time and

the percent employed part—time in Illxn01s.

Standard error of a’ difference between two estimated numbets from the same

state or certain other groups. The following procedures and formulas are

usad to apprOximate the. magnitude of the standard errors for a differeuce be—
tween_two’eStlmated’numbets from the same state, fegiong ot.othef group. Letf

A A A
d equal the dlfference between two estlmates, Yl and 2, from a particular
n

A A A " l
state or group-.and d equals (Y /X - \Z/X) where ‘{ equals the estimate of the

populatiqn or group in question.

First, compute

2 2 :
(7a) Vp =Va + (C.¥.0)?
& 4,
' 2 2 , or the
where va = qé
p_ P
A2
dp
rel-variance of d,, and C.V.; is the coefficient of variation found in caluﬁﬁ_,

" four of Table B-2. Then use

N, ‘
() 03 =d. e« v
¢

‘ A
n . :
dn to approximate the standard error of d,.

Illuetration of the computation of the estimated standard error of a diffet—

ence between two estimated numbers ftom the éame state or group. Table 43 of
this report shows that 7,729 nurses (Yl) were employed in nursing full-time

A o _ : - Al ,
and 2,049 (Y,) were employed part-time from among the 13,151 nurses (X) in the

state of Alabama. Thus,
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2 f.s88 x .412 , .156 x .84& , 2 % .588 x .156 |
(7a) v = 1\ 2% T Task " TTRsAE )+ “32‘)2
e T 1729 2,049\ 2 | o
: 13,151 13,151/

\::» ¥
-]

.0140

and

(7b>“_°h' (7,729 - 2,049y - vI0140

o= 672
The chances are about 68 out of 100 that the estimated difference between the
1, 729 nurses employed full—time in Alabama and the 2,049 employed part—tlme in
,the state (5, 686 would have ‘been a flgure differlng from the complete census by
less than,i§72; “The chances are-about 95 out -of 100 that the estimate would have

differed frdm the complete census.by'leSS'than 1,3¥7.
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Table B~1 -*\verage ubsigu eff<0t33 (F) end factors (/ F) for L
'._ percentabes estimatad from: Lhe_nxt10ﬁaIJeurvcy of regz;teredasfu‘

P nurses, by &

Connoctlcut

Delawaxe P

“4&81L “eceaas
Tdaho ..:ooane
" Iltinois ..i..
Tndidna «.....
Towa L iielea.

Kansas «...i..

Rentuely .....

Louisiana ...

'AaLn(_ taseecaa
}1ar)'}an(1 e
Massachusetts.
Hichigan s
Wlnvﬂﬁu a ...
Missiscippi ..
Missouri .....
Montama ve..is
ébraska ...,
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New Hamnshire.
New Jersey ...
New Mexico ...
Yew York ...
North Cacalina
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Oxlahona ... ..
Oregon. coaeees
Pennsylvania .
Rhode Islaud .
‘South Carolina
South ﬁ';‘.;ota .
Tennessad . ...
TeHas +cs- ..
Gtah vecoaaos.
Yermont ......
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Table B 1¢Cﬂut -~AV0YJ e dc*lgu c¢f0ct§1 (F)
~percen;a&gs.extiu3tcd froﬁ thz, natie

aa{g$ur~ey of re_istcted
NUTSCS, by state, Y977 L !

Aversge design effest (Fy 7 Facter (f/¥)
L o
: 1.1
1.1
1.1
2.3

g '1These deaiﬁn e[fcctf leﬂre ﬂn*‘thc apprefitate qverage af the fﬁtiﬁédf'thc
*fsamp11Wﬂ variznce of a’ rurﬂcutu-c estinated Lron the Rg&xstencd Aars *urv*v
,tg"he cer'eswondLna Savqlxﬂ“ vericace of 2 si ?ﬂle randon sa*plﬂ w1tb cb ne

of re&nuﬂuuhga.
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ice t]e°ciﬂatos of . St&addtd eltu' dnd re1~v1:1aac:
mated requested nurs s :
SGPtcmber 19

L Survey
”. rc3ﬂonJents

v3(n)

4 5? azqa::~‘
56 20, ?ﬁ&~fﬁ
263
Keatueky: 243 }u,Ouﬂ
Louisl { 273 ‘14,713 ¢
223 9,328
v 159 29,6495
%ass Lnusétts'..a;.‘  4935 63,945
ﬁichiﬁauj;,fa,w.:;;q £53 56,03%
Minacsota e iid sl A 473 31,438
Mississippi oL..si.ne o 192 8,401
MISSOULL 50 iesisonsn % T A 25,585
MOALANA cevasaeeaein 201 3,662
Lcnrdska ,.;,,;..;;. _ 230 11,536
Nevada cleveigasraia 119 3,293
Neu H;xﬁahlrc ..ﬂ,..: 218 8,852
Kew . . " 43% 57,063
&eu‘;z 7 - 15¢C 5,924
Hew 10*” e i 121 147,006
Nortly C?roltna P ' 27 .. 25,293
North Daketz . .... A 269 4,623
Cohvio ‘(;4;.;;.-4;..Q .. 589 70,268
O%lakoma .... il 25%. 10,867
OLCEON avesvaseacenn 264 16,407
Penasylvania ..i...- 712 104,304
"Rhode Islaid ﬂ‘..,}f 1485 8,739
South. C«Y01Ln REEET 265 13,879
South Lakora .. .. ... 200 4,535 = 29 . Les58s o
TENRESSAC v vetocis | 310 18,456 47 . L0296 0
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Tdble B~2 Cont -—Dxrect estxmates of staadard errorsan
' the es tlmt:ed requested nurse pcguigtion, by :

S@ptember 1977

State

Direct

5-20

Survey aurse . ‘estimate of - - - .
respondents populacion standard - C.V.
) %) error' i
428 56,418 ’_ 1, 48"% o
182 7,090 436
Nervont 173 5,189 §12.
'_i-vzx:gma 417 29,239 - 829
T "ashington e ; e 38% 23,02z 969
'-"--Lest Virginia .;..-.. 228 9,876, 1&2’&-]
CWiseonsin i..i.li..e.s 454 29,410 638
L Hyoming Leeeeieenoes. 126 2,595 306




e C-l.--Sampling errors (S.E, )1 of selezted statistics (numbers and percentages)
’ for all tegistered nurses liaenaed in U, S.,z Febtuary 1977 -

1
|

i':
Tbtal all licensed nurses : i

S. E- of : ' S.E. of
Estimated estimated Estipated estimated
Description .~ number number -~ - percent percent
’ ’ (N=1,417,665)
Basic nnrsigg educational
- preparation - . : :
Diploma ......c00vve.0s 1,061,387 7,064 74.87 0.46
Associate degree ...... 159,582 5,728 11.26 0.40
Baccalaureate and above 194,010 4,585 - . 13.69 . 0.32
Not reported .......... 2,607 (3 0.18 3)
1976 employmeut status ) ‘
Employed in nursing ... . 998,526 7,079 ' 70.43 0.51
Not employed in nursing 418,998 7,666 . 29.56 0.51
. Not reported ..... veeee 141 (&) 0.01 B )
1977 employment status ' ,
" Empleyed in niersing ... 981,882 5,933 69.26 0.41
Not employed in nursing 435,783 6,217 30.74 0.41
Racial/ethnic background o : o :
‘fispanic ....oiiiihenne 19,652 = 4,136 c0 139 0.29
American Indian/Alaskan ‘ ’ '
native [......icece0a. 3,296 585 © 7 0.23 0.04
Asien/Pacific isiander 29,550 6,297 _ 2.08 C.45
Black/Negro ....vvve.s. 35,554 5,799 . - 2.51 0.41
Caucasian/White ....... 1,309,059 10,432 92.34 0.70
Total minority ...... .o 88,051 9,387 6.21 0.66
Total nonminority ..... 1,309,059 - 10,432 92.34 0.70
Not reported ....i..... 20,555 (3) “1.435 (3)
Femaie ................ 1,390,005 4,397 .. .. 98.05 0.14
Male ....cocccoceeeann. - 27,257 2,048 T 0 1,92 0.14
Not reported .......... 404 3y 0.03 &)
1976 marital status ..... - .
Married ............... 1,023,133 6,950 72.17 0.47
Widowed R R 71,563 3,035 .. 5,05 0.21
Divorced .............. 83,406 - - 3,554 . 5.288 . . 0.2 ..
Separated ............. 14,380 - 1,636 - 1.0l " Y. @,12.
Never married ......... 218,199 6,844 15.39 0.49
Not reported ........ .e 6,985 (3) 0.49 (3,

1Estimated through direct precedure.
Includes only registered nurses with an active United States license,.
- effective date February 1977. Includes nurses living or workxng outside U.S.
3gstimates not available. .
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