APFPENDIX B
BEURVEY METHODOLOGY

The design for the national sample surveys of registered nurses was
initially developed in 1975-76 under a contract the Division of
Nursing, Bureau of Health Professions, Health Resources and
Services Administration had with Westat, Inc. In designing the
approach, Westat, Inc. took into account the lack of a single
listing of all individuals who have licenses to practice in the
United States and the fact that nurses may be licensed in more than
one State at a time. All four sample surveys of registered nurses
carried out to date have used this same design. The description
of the survey methodology included here has been abstracted from
a technical report of the adaptation of the survey design to this
current study prepared by Research Triangle Institute (RTI), the
contractor for the 1988 study.

Sample Desiqgn

The sample was selected from a universe of possible RN names
developed from the respective lists of those with current licenses
to practice in each State and the Distriet of Columbia. The
sampling frame was an alphabetically ordered list of names. This
list was partitioned into 250 alphabetic segments, or alpha-
segments, of nearly equal size (i.e., equal number of names).

Each of the 51 State Boards of Nursing provided one or more files
that contain the names of currently licensed RNs. The files
provided by a State formed the basis of the sampling frame from
which the sample of RNs for that State was selected.

Thus, RNs are selected for inclusion in the sample, with equal
probabilities of selection within States, on the basis of name.
Whether an RN falls into the sample depends on whether her/his
name falls within one of the alphabetic segments (called alpha=-
segments) or portions of alpha-segments that are selected for the
sample. An alpha-segment consists of all alphabetically adjacent
names falling between boundaries determined in such a manner that
each pair of boundaries contains approximately the same proportion
of RN names in the country. Approximately equal-sized alpha-
segments are constructed by partitioning an alphabetically ordered
list of RN names into the 250 equal (or as nearly equal as
possible) segments.

In response to the concern that the RN name distribution, and hence
alpha-segment sizes, may have changed since the original alpha-
segment construction was carried out in 1977 when the first of this
series of studies was conducted, RTI did an analysis of those
alpha-segments in relation to lists of licensees received from
States for the 1984 study. On the basis of that analysis, the 250
alpha-segments were refonstructed for the 1988 study.

78



Bacause State-level estimates are desired, different sampling
rates were set for the States based on considerations of the
statistical precision of the estimates and the costs involved.
States in which smaller numbers of RNs are currently licensed
werae assigned higher sampling rates than were larger States to
yield a sample large enough to provide State estimates of
reasonable precision. The use of differential State sampling
rates substantially reduced variations in State sample sizes and
thus permitted more precise State-level estimation.

From the universe of RN names, divided inteo 250 alpha-segments,
each State's sample consists of 40 primary sampling units (portions
of alpha-segments). Therefore, a total of 40 alpha-segments are
used for sample selection for the study. However, although each
State has the same number (40) of sample segments (i.e., portions
of alpha-segments), the segments differ in size depending on the
State's sampling rate.

To accommodate the differing State sampling rates there is a
planned wvariation in the size of the portions of segments used.
The size of an alpha-segment portion is the proportion of all RNs
that it contains. The largest portions used are the full alpha-
segments, while those of other sizes are called 1/2-portions,
1/4-portions, l/8-portions, 1/lé6-portions and 1/32-portions. The
fractions indicate the size of the specified alpha-segment portion
relative toe the size of the basic alpha-segment. The sampling rate
required for a given State is achieved using a combination of these
portions of alpha-segments.

The fact that some BNs maintain active licenses to practice in more
than one State complicates how selection probabilities are
determined. An RN is represented on the licensure file of each
State in which she/he has an active license at the time the sample
is selected. The procedure used to identify and account for such
multiple licenses inveolves a scheme in which the alpha-segment
portions associated with larger States are "nested"™ within those
associated with smaller States. Under this scheme, an RN who is
licensed under the same name in two States that are sampled at the
same rate is selected (or not selected) for both States, due to
the fact that the alpha-segments and portions of alpha-segments
that define sample membership are identical for both States. For
two States that are sampled at different rates, the alpha-segment
portions for the lower sampling rate (the larger State) are
completely included, or "nested," within those of the higher
sampling rate.

The "nesting"™ results from the manner in which the 40 basic
alpha-segment selections are used in defining the sample for each
state. Each of these alpha-segments, or one of the fractional
portions of it, constitutes one of the 40 sample clusters for
each State. Accordingly, each of the basic alpha-segments has
assocliated with it a 1/2-portion selection, a 1/4-portion selection
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from the selected 1/2-portion, a 1/8-portion selection from
the selected 1/4-portion, a 1/16-portion selection from the
selected 1/8-portion and a 1/32-portion selected from the 1/16
portion. The sample 1/2-portion for a particular alpha-segment is
selected at random from one of its two halves, and that same half-
portion is in the sample for all States for which half-portions
are sampled from this alpha-segment. Similarly, each of the
smaller sample portions is randomly selected from the two
halves of the next largest sample portion; e.g., a sample
1/8-portion is a randomly selected half of the
corresponding sample 1/4-portion. .

The sampling rate for a particular State is obtained from
some combination of the alpha-segments and portions. For example,
the 40 alpha-segments, in their entirety, constitute the sample
for States with a 16 percent sampling rate (becausa  each
segment containse an expected 0.4 percent of the State's RN
names, taken together they contain an expected 40 x 0.4 percent or
16 percent of those names). The sample for a State with an 8
percent sampling rate consists of the 40 1/2-portion selections.
A 5-percent sampling rate is achieved by first randomly
dividing the 40 alpha-segments into two groups, the first
containing 30 alpha-segments and the other containing 10, and
using the 1/4-portions from the first group and 1/2-pertions from
the second group (0.4 x [(30x1/4) + (10x1/2)] = 5).

S8ince the actual distribution of names differs for each State from
the distribution derived from the merged States used for the
development of the 250 alpha-segments, some wvariation occurs
between the planned and actual sampling rate. Table Bl shows the
sampling rates and sample sizes that were planned and actually
obtained for the 51 States in the 1988 survey. Column (A) in the
table gives the number of those with current RN licenses in each
State as available in the sampling frame for the State. Column
(B) presents the sampling rate planned for each State. The table
lists the States in "priority" order by frame size (smaller to
larger) so that sampling rates are decreasing down the table. The
expected sample size given in column (D) is the product of the
planned sampling rate (B) and the State total frame number of
licensees.

RHe in the sample who had more than one active license were
selected more than once. Steps were taken, in accordance with the
sample design, to ensure that each sampled RN was retained in the
national sample exactly once and assigned, for weighting purposes,
to the highest priority State on whose sample frame the RN
appeared. Specifically, after all State samples were selected,
they were combined on computer into a single national sample file.
This file, referred to as the master file, was sorted by last name,
ZIP code, and first name. A complete listing of the file was
printed out and reviewed visually. Special attention was paid to
all groups of names that sorted together.
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Two names were taken to represent the same individual if
entire names appeared to be the same and addresses were the same.
Allowances were made for obvious unimportant differences between
reprasentations of the same name and/or address. When there was
any doubt, both names were retained in +the sample and
guestionnaires were mailed to both addresses and an additional
unduplicating process was undertaken when guestionnalire responses
demonstrated duplication.

Stat ca ech as
A. Weighting

The probability sample design for the national sample survey
of registered nurses permits the computation of unbiased estimates
of characteristics of the target population. These estimates are
based on weights that reflect the complex design and compensate,
to the extent feasible, for the potentially biasing effect of
nonrasponse. The weight assigned to each sample nurse may be
interpreted as the number of nurses in the target population that
the sample nurse represents. The weight for an RN is the
raciprocal of the nurse's probability of selection, adjusted to
account for nonresponding nurses and for multiple licenses.

A nurse was unigquely linked on the national sampling frame with
his/her "priority State," i.e., the State with the lowest number
of currently licensed RNs in which she or he was licensed. All
nurses with licenses in the same priority State had an equal
probability of being selected within that State and, consequently,
all sampled nurses from that State had equal weights. The sum of
the weights for all respondents assigned to a State was egual,
approximately, to tha State's total number of active licenses at
the time the sample was drawn less the number of those licenses
assigned to higher priority States.

Weights are assigned to nurses segquentially. Thus, all nurses
licensed in the highest priority State (i.e., Wyoming) are assigned
weights first. These weights are derived by dividing Wyoming's
total number of active licenses by the number of responses from
nurses licensed in Wyoming. For the next highest State (i.e.,
Alaska), the sum of the weights of the respondents who are licensed
in both Alaska and Wyoming having already been assigned a weight
in the State of Wyoming are subtracted from Alaska's total number
of active licenses and the number of respondents who are licensed
in both Alaska and Wyoming are subtracted from the total
respondents with licenses in Alaska before the weight is derived
for the remaining Alaska licensees. This procedure is continued
down the priority order of the States with the accounting for all
those with licenses in higher priority States before deriving the
weight for the remaining nurses licensed in that State.
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B. Sampling Errors

To the extent that samples are sufficiently large, relatively
precise estimates of characteristics of the licensed RN population
of the United States can be made because of the underlying
probability structure of the sample data. Such estimates are,
sometimes, an imperfect approximation of the truth. Several
sources of error could cause sample estimates to differ from the
corresponding true population wvalue. These sources of error are
commonly classified into two major categories: sampling errors
and nonsampling errors.

A probability sample such as the one used in this study is designed
so that estimates of the magnitude of the sampling error can bhe
computed from the sample data. Nonsystematic components of
nonsampling error will also be reflected in the sampling error
estimates.

Some sources of error--such as an unusable response to vague or
sensitive gquestions, no response from some nurses, and errors in
coding, scoring, and processing the data--are, to a considerable
extent, beyond the contrel of the sampling statistician. They are
called "nonsampling errors" and also occur in cases where there
iz a complete enumeration of a target population, such as the T1.S.
Census. Among the activities that were directed at reducing
nonsampling errors to the lowest level feasible for the current
survey were careful planning, keeping nonresponses to the lowest

feasible level, and careful coding and processing of the sample
data.

Nonresponse to the survey is one source of nonsampling error
because a characteristic being estimated may differ, on average,
between respondents and nonrespondents. It is for this reason that
considerable effort was expended to obtain a high response rate
through such things as respondent motivation and followup
procedures. A high response rate will reduce both random and
systematic errors.

Sample survey results, however, are subject to sampling error.
The magnitude of the sampling error for an estimate, as indicated
by measures of variability such as its wvariance or its standard
error (the sgquare root of its wvariance), provides a basis for
Jjudging the precision of the sample estimates.

Systematic sampling, which was the selection procedure used in
choosing the alpha-segments for this study, is wvery convenient

from certain practical points of wview. However, it does not
permit unbiased estimation of the variabllity of survey estimates
unless some assumptions are made. Estimates of standard errors

were made based upon the assumption that RTI's systematic sample
of 40 alpha-segments is equivalent to selecting a stratified random
sample of two alpha-segments from each of 20 strata of adjacent
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alpha-segments. Regarding the sample as consisting of 20 pairs
of alpha segments (thus obtaining 19 degrees of freedom) for the
purpose of variance estimation, the probability will be
approximately 0.95 that the statistic of interest differs from the
value of the population characteristic that it estimates by not
more than 2.093 standard deviations. Specifically, a 95 percent
confidence interval for an estimated statistic takes the form

i,

>~
X 2.093 o~ ,
X

-, e

where o* is the estimated standard error of x
X

Inferences invelving a small of respondents (where, for example,
25 is considered a small number) have estimated standard errors
that themselves are subject to high variability. Thus, inferences
based on such estimates should be guarded.

Direct Variance Estimation

Using the ‘jackknife wvariance estimation procedure with 20
replicates, each replicate is based on the use of 19 pairs of
alpha-segments and one alpha-segment from the 20th pair (there are
40 alpha-segments altogether). The respondents in the included
segments for a particular replicate constituted a sample
approximately 39/40th's as large as the full sample. A sBet of
weights was computed for the full sample and for each replicate
using the established procedure but, for the replicates, employing
only the responding nurses from the 39 segments associated with
each replicate.

In order to obtain variance estimates via the jackknife approach,
20 additional sets of weights are computed, each based on
approximately 39/40th's of the respondents. This permits the
construction of 20 replicate estimates, each based on abkout
39/40th's of the data, to compare with the estimate produced from
all of the data. To compute the variance suppose

r
¥ = an estimated total for replicate i associated with alpha-
i segment pair i:

My

¥ = an estimated total obtained over the full sample.

# #

The variance of x, VAR (x), can be estimated by computing
A zuﬂ ﬁz

Var (x) = F [x -x} .
1=1 1
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If the estimate of interest is a ratio of two estimated totals
(e.g., the proportion of RNs resident in Florida between 25 and 29
years old), the variance estimate for the estimated ratio would be
of the following form:

s zu.«.n..tﬁz
Var (¥/X) = T (¥ /X =-¥/X)
i=1 1 1

Following the example mentioned previously,

A A

Y and Y = full sample and replicate estimates, respectively, of
i the total number of RNs resident in Florida who are 25
to 29 years old, and
X and X = the corresponding estimates of the total number of RNs
i resident in Florida.

The wvariance of any other statistic, simple or complex, is
similarly estimated by computing the statistic for each replicate.

Another point of consideration was whether to use the full sample
estimate in the variance estimate computation or to use the average
of the replicate estimates. There is usually little difference
between the two. RTI used the estimator full sample estimate,
which tends to provide more conservative estimates of variance.

Direct estimates of the variance were computed for a variety of
different variables. Two considerations entered inte the choice
of the wvariables for which direct variances were developed. For
one, variables were chosen in relation to their importance. In
addition, others were chosen to represent the gamut of expected
design effects. As indicated in the next section, the average of
these design effects (on a State-by-State basis) provides the basis
for estimating the variance for variables not included in the set
where direct variance estimates were computed. Direct estimates
of the variance, or the standard error (the sguare of the
variance), for a selected set of national estimates are included
in Table B2. Table B3 shows the standard errors of estimates of
the nurse population located in esach State.

Generalized Variances

The design effect, D, for an estimated proportion is determined
by taking the ratio of the estimated sampling variance, obtained
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Table B2. Stendard errors (5.E.) of selected statistics (rumbers and percentages)

for U.5. reglstered nurse population

E.E. of S.E. of
Ext imated et imated Estimated e4t imated
Descriptieon Parcent Humber Percent Rumbar
i ti
0iplons P89 L] 7,512 LB &N D.&0
Associate Degree 576, 169 QB9 28.34 0.43
Basccaleureate Degroe £51, a5 &, 352 22.23 0.5
Master's Degree 1, B0& 335 0.9 0.02
Doctorate 114 114 .0 0.m
Lirsonciry 13,021 1,609 [IN-T% o.o7
| in
Emploved |n Wursing 1,627 035 10,393 B0 0% 0.1
Hat employed in nursing LO5 98T 8,1M 18.97 0.4
Raglal/Ethhic Sackground
Hizpanic 24,143 L 2r 3. .21
hmerican Indian/Alaskan
native 8,358 1,194 0.41 .05
Apian/Pacifie ielander 4,691 10,993 2.30 0.54
Black T3, 64T 7,958 3.62 0.1
White 1,B55, 15T 14, fi2 o149 0,73
Uik 14,04 1,052 0,49 0,05
Employment Status |6 1988
Employed in rursing
Full=time 1,099 5T 12,524 5409 0.53
Employed in muraing
part-time S LR 5, 0kl 5,70 030
Emgloyed in nursing
full=-or part-time D 280 0,08 0.01
Mot employed in Persing 405, %97 A1m 1997 0.41
Field of Emgplowment
Boapital 1,104 978 11,852 &7.91 .54
Kursing Mome Ext. Care 107,805 3,260 4,43 0.19
Wursimg Education 0,004 1,11 1.84 Q.10
Fublic Heal thyCommunity
Health 110, 884 3,047 &.82 0,20
Student Health &7, T 2,524 2.9 0.17
Decupational Health 21,856 1,657 1.3 0.10
Amiulatory Core 125,B13 2, B0k T.78 0. 19
Private Duty 19,788 1,290 1.23 0.08
Self Employmant 1%, 203 LA 0.1 0.05
Other Lk 2,288 2. 66 .14
Unkriosin 1,384 17 0, 0% .02
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Table B2, Standard errors (5.E.) of selected statistics (numbers and percentages)

for U.5. registered nurse population (contimsted)

5.E. of S.E. af
Estimated est imabed Estimated eatimated

Description Percent Mumber Percent Mumbssr
Iype of Postion
&dninistrator/dss]stant

aminiatrator e, 382 2,359 &.05 0.4
Conaul tant 17,625 1,233 1.08 Q.08
Supervisor 21,538 5,708 5.43 0.22
Imstruc tor b, 557 i, Tal 3.8 0.7
Hesd Murss of Asslstant &S 911 2,573 5.28 0.15
Btaff or Gen. Duty 1,087 8T8 ¥ a0 &6 86 0.40
Practiticner/Miduife 23,535 1,147 1.45 0.0%
Clinical Specialist 28,975 1, Tad 1.78 o.11
Murse Clinician 17 628 1,168 1.08 o.ar
Certified Reglaterad Hurse

Enesthetist 16,831 1,279 1.08 0,08
Research & TE3 ™ 0.9 005
Frivate Duty 1%, 968 1,290 1.23 0.08
Other 65,051 2,185 350 0.13
Uik rown &, 359 wES 0.3% 0. 06
Highest Mursing Edwcation
Diplons &2, 201 T, e 40.3% 0.38
Aspoclate Degres 511,743 9238 5.7 0.51
Epccal sursate Sl 7217 £F &0 0. 54
Haster's 124,581 I, e &, 12 019
bDoctorate 5,415 S8% 0.27 0.03
Uricracin 12, Tas 1,421 0.62 0. 07
fpe of Nurse
Less than 25 Yre of Age T8, 555 2,69 3.86 0.13
25 ta 29 Years of Age i TN &, 307 11.89 0.3
30 to 3L Years of Age LT E &, 281 18.15 0.30
35 vo 3% Years of Age 332,159 5,375 16.34 0.2
&0 to &4 Years of Age 267 5TR & 335 15.16 g,
45 to &% Years of Age 212, BLb 3,876 10.4F Q.19
80 to B4 Years of Age 173, 828 2,754 55 0.1&
55 to 59 Yesrs of Age 140, 1%0 L 503 G50 L1 5
&0 te 64 Years of Age 108,019 3,218 5.39 0.1&
55 to Mare Years of Age 101, 06& 3,115 i, 9T 0.15
Lindnacssiny 11,232 1,385 0,55 a.o7
Mean Salary 28,583 102
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Table BS. Direct estimates of standard error (SE) and
coafficient of variation (CV), and
registered nurse population by state, 1988

1988 Estimated
State State Huree cy
Fopulation SE {in percent)

United State 2,033,032 5,611 0.28%
Al abana i, TE3 363 1.36
Alasks &, 243 209 4.93
Arizona P ] 297 0.9%
Arkansas 14, 594 282 1.96
California 19, T 1,217 .45
Coloredo 2B, T 18 1.43
Conmecticut 3%, 550 Tap 1.98
Dol A &, BeD S0 5.95
D. C. 10,%28 506 &.55
Florida 102,470 1,560 1.35
Georgia 41,873 O3 1,08
Honai T, 026 303 &5
1daho 6,329 302 §. 7T
Ilinais 104, 697 1,59 1.52
Irddiana 43,203 34 1.70
T 2T 472 38 1.39
Eansas 20, T 188 1.92
Eentucky 23,279 56 1
Louisiana 23,825 T 1,68
Maine 12,37 284 &.52
Myl and &, 182 ar2 2.12
Mapsachusells BT, 694 1,352 1.5&
Hichigan 7,330 86k 1.09
Hinnasota &0, 116 L09 1.02
Mississippi 14,252 LT 2.58
Wi ssouri &5, 102 L] 1.53
ManLans i, il 140 2.07
Hebraska 13,534 253 1.94
Wevada T.&TT 54T T.15
Hew Hampshire 13,525 1 3.7T3
Hew Jersey 3,311 1.389 182
Hew Mexico ¥, 180 5 &, 26
Hew York 178, ™12 2,012 1.12
Harth Carolina &7, AT aeg 1.89
Harth Dakota - T 168 2.7T8
Chia 97,258 a8 0.
i | wh o 18,851 & 2ok
Gragon 23 4TT 428 1.82
Fennsylvania 131,357 1,533 1.26
Ahode 15lend 11,156 302 Fr |
Sauth Carclina 19, 248 527 2. 74
South Dekoto 6,397 180 2.8
Ternessee 33,631 3T 1.18
Taxas 100, BTk 1,369 1.36
Uiah Bk Mm 3.35
Vormont 5,857 280 &.80
¥irginia 45, A4S i 2.1
Washington L0,8TM oL 1.1
West ¥Wirginia 13, T0& &37 3.1
Wisconsin &1, 402 T2 1.7
Wyoming 3,031 112 3.70



by the jackknife method, to the sampling variance of an estimated
proportion for a simple random sample of the same sizea. For the
percentage p this is given by

""2 - -
D =no* /[p (1-P)],
P

-~

n =the unweighted number used to determine the denominator of p

Direct estimates of the design effect have been obtained, by the
jackknife method, for a judgmentally selected set of the important
variances for each State. The average of the design effects, F,
obtained for each State and the Nation may be used in formulas for
estimating generalized wvariances or standard errors. This
procedure uses average design effects for a class of estimates
instead of calculating direct estimates (with a resulting economy
in time and costs), at the sacrifice generally of some accuracy in
the variance estimates.

] & A
The standard error for an estimated proportion, p = ¥/X, for a
State or for the United States, is provided by the formula:

& Fo Y !!

g* ~ = [F+(¥/X)+*(1-¥/X)/n] (1)
¥/X

Lal

n = the number of respondents used to determine the estimate X.

The multiplier F, the average design effect, depends upon the State
for which the estimated proportion was generated. Table B4
contains the list of average design effects derived for sach of the
States and for the United States.

It is also possible to make generalized estimates of standard
errors for estimated numbers (totals) of RN's in a State (or the
nation) with a particular characteristic, where

o] 3

¥ = Ehe subtotal of the estimate X, and

X = fthe estimated total of RN's working and/or living in the
State (or nation).

The standard error and coefficient of variation of X are shown in

Table B3 for each State and the United States. The following

axposition is made simpler by defining the rel-variance of an

estimate as the sguare of its coefficient of variatlion.
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Table B4. Average design effects (F) for percentages estimated
from the National Survey of Registered Nurses
by State, 1588%

Average Average
State design effect (F) State design effect (F)

United States 1.98% Missouri 1.11
Alabama 1.04 Montana 0.96
Alaska 1.31 Hebraska 1.00
Arizona 1.24 Hevada 1.67
Arkansas 1.11 Hew Hampshire 0.99
California 1.24 New Jersey 1.00
Colorado 1.11 New Mexico 1.37
Connecticut 1.16 HNew York 1.14
Delaware 1.34 North Carclina 1.02
D. C. 1.21 North Dakota 1.20
Florida 1.22 Chioc 1.06
Georgia 0.96 Oklahoma 1.12
Hawaii 1.01 Oregon 1.05
Idaho 1.43 Pennsylvania 1.11
Illinois 1.03 FRhode Island 1.07
Indiana 1.03 South Carolina 1.22
Towa 1.00 South Dakota 1.03
Kansas l.08 Tennassae 0.98
Eentucky 1.12 Texas 1.15
Louisiana 1.05 Utah 1.23
Maine 1.06 Vermont 1.39
Maryland 1.00 Virginia 0.99
Massachusetts 1.18 Washington 1.12
Michigan 1.10 West Virginia 0.97
Minnesota 1.13 Wisconsin 1.07
Mississippi 1.10 Wyoming 1.09

*These design effects represent the approximate average of the
ratio of the sampling variance of a percentage estimated from the
Registered Nurses survey to the corresponding sampling variance of
a simple random sample with the same number of respondents. These
design effects apply for all variables except those involving data
on raca or ethnicity.
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- A 3
Then the rel-variance of the ratio of ¥ to ¥, called V ~ *~, can
be calculated as: Y/ X
2 F(l1-Y/X)
Vo srs e — wherea
¥/ X A
n(Y/X)

F = the average design :2£ffect for the State of interest, and

.

n = the number of respondents weighted to cbtain the estimate X.

.S
2
The rel-variance of ¥, denoted V~, is approximated using
Y
n2 2 2
Vo= 3 (G Vah) where
¥ Y/ X X

c. V. = the coefficient of variation of the respective State or
X the United States.

-~

Finally, the standard error of Y, ¢~, is thus estimated as

Y
] ﬁz!s
e i pVe) (2)
Y Y

The standard error of an estimated percentage for a region of the
United States depends upon a linear combination of the variance of
the same <stimated percentages for the S5States comprising that
particular region. The estimated proportion (or percentage) for
the region is

A A hﬁ. h.ﬁ
Y/X= Y J T X where
R R 8=l 8 =1l 8
h = the number of States in region (R), and
- #

Y and X = estimates for a particular State.
s s
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The formula used to approximate the standard error of an estimated
proportion for a region is

- A h * ]
gh e f B {Xbgta B ) P CEXRY A (2)
Y /X =1 8 Y /X s=]1 s
R R 8 8
wherea
g~ ~ = the standard error of the estimated proportion ¥ /X
Y /X computed from direct procedures 5 S

E =B or Equation (1)

The direct standard error for an estimated number for a region of
the United States also depends upon a linear combination of the
variance of the same estimated numbers for the States which
comprise the region. The formula used is

h 5
gr = ( E g**) (4)
¥ s=1 Y
R s

whera
a
g~ = the standard error of the estimated number ¥
Y computed either from direct procedures or s
s from Equation (2).
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Chart Bl
Illustrative Examples of Generalized Variance Estimates
1. Estimated Percentages (or proportions) for a State or the United
States

a) Percent of nurses located in New York who were employed in
nursing on a full-time basis:

p = 56.5% F=1.14 n = 1,408

- i
g = [1.14(.565) (.435)/1408] = .014 or 1.4%

b) Percent of employed nurses in the United States who were
working in hospitals:

p = 67.9% F=1.98 n = 27,026

. 3
g = [1.98(.679)(.321)/27026] = .0040 or .40%

2. Estimated number for a State or the United States

a) Estimated number of nurses located in New York State who
were not employed in nursing:

¥ =36,013 X = 178,912 Y/X = ,201 n=1,408 C.V.™ = 1.12%

F=1.14 X
AT .
VA = [(1.14)(.799)/1408(.201)] + (.0112) = ,0033
¥
3
g~ = 36013 (.0033) = 2,069
¥



Chart Bl({continued)
Illustrative Examples of Generalized Variance Estimates

b) Estimated number of nurses located in the United States who
were employed in nursing:

Y = 1,627,035 X = 2,033,032 n = 33,047
C.V.» = .0028 Y/X = .800 F=1.98
X
2 2
VA = [1.98(.200)/33047(.800)] + (.0028) = ,000023
¥
5
g~ = 1627035(.000023} = 7,803
Y

3. Standard error of a regional estimate (or a grouping of States)

Estimated percent of nurses employed in nursing in the Middle
Atlantic region:

Y /X = 76.6%

o &
ot » = [1.00(.726)(.274)/613] = .018 or 1.8%
¥/ X
NJ
s £
g~ = [1.14(.799)(.201)/1408] = .01l or 1.1%
¥/ X
NY \
g~ &~ = [1.11(.745)(.255)/1238] = .013 or 1.3%
X/ %
PA
& 2 2 2 2 2 2
gt ~ = {[(73321) (.018) +({178912) (.011) +(131357) (.013)] /
Y/X
R 2y

(73321+178912+131357) )} = .0076 or .76%
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Final Comments

The design effect results reflect the clustering intrinsic to the
selection of nurses in groups of alphabetically neighboring names.
Variance increasing effects due to clustering occur to the extent
that nurses with similar names tend to have similar
characteristics, e.g., because they may belong to the same ethnic
group. Naturally, these effects are more pronounced for survey
measures related to ethnic and racial characteristics of sample
nurses.

Tha clustering effects on the sampling variance increase both with
the homogeneity of the clusters--the alphabetic segments or
portions in this case--and with the number of units (i.e., nurses)
sampled from each cluster. These effects remained relatively
large for race/ethnicity variables. WNevertheless, average design
effects were generally reduced, compared to previous RN sample
surveys, by virtue of the revised alpha-segments constructed for
this survey. Segments of about egual size reduced the unequal
weighting effects on the variance of survey estimates.

The sampling error estimates do not take into account nensampling
errors. One type of nonsampling error is due to discrepancies
between the target population and the frame population. Although
the former population is the one about which inferences are
desired, the latter population is the one available in the
sampling frame. These discrepancies, which may be referred to as
coverage errors, are in this case mostly due to the dynamic nature
of the population and to the |unavoidable time period that
elapsed between frame construction and data collection. Other
frame inefficiencies and errors that exist in the lists and files
provided by States also give rise to such errors.

Another type of nonsampling error is nonresponse bias. In spite
of all efforts to enhance response rates, so0me nonresponse
inevitably remains in any large survey. In the RN-IV survey,
there was some evidence that nonresponse rates are higher for non-
white ethnic groups. This nonresponse bias is thus compounded
with the high sampling variability of estimated numbers and
percents for Blacks, Hispanics and Asians, for example,
negatively affecting the overall accuracy of these estimates.
These comments about the racial/ethnic data need to be kept in mind
when reviewing the characteristiecs of the registered nurse
population according to race or ethnicity.
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