APPENDIX B

SURVEY METHODOLOGY

Thiz appendix provides a briel summary of the
methodology of the study including the sample
design and the statistical technigues used in sum-
marizing the dats. It also includes o discussion of
sampling errors, provides the standard errors for
key variables in the study and presents a simplified
methdlogy for estimating standard errors. Much
of the material included here has been abstracted
froun the technical report provided by the Research
Triangle Institwte (KTT), the contractor who carried
out the sampling for and condocted the sixth
National Sample Survey of Registered Nurses dis-
cusser in this report.

Sample Design

The six surveys carried out wo date all followed the
same design developed by Westal, Inc, under a con-
tract with the Division of Mursing, BHPr, HESA in
197676, The design approach took into sceount
two key characteristics of the sampling frame, First,
no single list of all individuals with leenses o prac-
tice as registered nurses in the United States exists
although lists of those who have licenses in any one
State are available. Second, a nurse may be licensed
in more than one State,

A sampling frame was required to select & probabil-
ity sample of nurses from which wvalid inferences
cold be made to the target population of all those
with current licenses to practice in the United
Brates. State Boards of Nursing in the 50 States and
in the Disirct of Columbia (hereafter also referred
to a8 a Spate] provided files containing the name,
pddress, and license mumber of every RN currently
livensed n that State. These bl files constituted a
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maltiple sampling frame containing all the HEis
licensed in the 51 States. Because many nurses are
Heensed in more than one State, thelr names could
appear o the combined list more than once. A
nested alpha-segment design was wscd o properly
determine selection probabilities for nurses listed in
maore than one State,

The target population of this study was the curment
RN population of the United States as of March
10464, RNs were selected with equal probabilities
within States, Whether ENs fell into the sample
depended on whether thelr names fell within one of
the alpha-segments o portions of alpha-segmenis
that were selected for the sample. Approximately
equal-sized alpha-segments were constructed by
partitioning an alphabetically ordered st of all RN
namies nationwide into 250 segments with egual (or
as neadly equal as possible) numbers of RNs An
alpha-gegment consisted of all alphabetically adja-
et names falling between set boundaries.

Both national and State-level estimates were
recuired. While uniform sampling rates would have
produced the best national estimates, the resulting
sample sizes for the smallest States would have been
inadequate to support Stabe-level estimates, Sam-
pling rates were increased in the smaller States {o
obtain larger State-level sumple sbaes, Planned sam-
pling rates ranged from less than 1 percent in sev-
eral of the States with a large BN population to 14
percent in Wyoming, Planned State sizes ranged
from a sample of over 2000 ENs in Californks to
approximately 700 in Wyoming, While this dispro-
portionate sampling improved the precision of estl-
mates in the smaller States, it also reduced precision
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of national estimates due o unequal welghting
effecis.

Registered nurses were In the sample on the basis of
nam, with an BN being Ineluded in the swmple if
the name of licensure fell within a speeilic poriion
of the alpha-segments Included in the sample from
the RN's State of licensure, As stated earlier, an
alpha-segment consksted of all alphabetically adja-
cent names falling between sel boundaries, The seg-
ments were constructed so thal each segment con-
tadned approximately the same number of ENs,
Specifically, the lower boundary of an alpha-seg-
ment wis the last name in alphabetical order of all
the names included in that segment. The member-
ghip of the segment consisted of all names, begin-
ning with the lower boundary, wp fo bt ot frcled-
ing o name that defined the upper boundary, The
lntter nome fell into the next alpha-segment.

A planned variation in the size of the portions of
segments was used to accommodate the differing
State snmpling rates. The largest portions used weno
full alpha-segments while ather skses were Y-, W-, Y-,
We-, and Vio-portions. The fractions indicated the
size of the specifled alpha-segment portion relative
to the size of the basle alpha-segment. The sampling
rate required for a given State was achieved using a
combination of these portions of alpha-segments.

From the frome of 250 alphs-segments, 40 alpha-
segments wiere rendomly selected. Although each
State hod 40 sample segments {ie., portions of
plpha-segments), the segments differed in size
depending on the State’s sampling rate. To identify
and aceount for nurses having multiple licenses, the
alpha-segment portions from larger States were
“nested,” or included, within those from smaller
Bittes, Under this scheme, an BN who was licensed
under the same name in bwo States with identical
sampling rates was selected (or not selected) for
both States because the alpha-segments and por-
tions of alpha-segments that defined sample mem-
beership were identical for both States, However, for
two States that were sampled at different rates, the
alpha-segment portions for the lvwer sampling rate
{the State with a larger BN population) were nested
within those of the higher sampling rate (the State
with the smaller BN population). The nested aipha-
segment deslgn permitied the use of each sample
REN's data for State estimates of each of herhis
Btates of lcensure and also provided sppropriste
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(mualtiplicity-adjusted) weights for both State and
mationil estimates.

The nesting was based on how the 40 basic alpha-
sepfment selectinns were used to define the sample
for each State, Each of these alpha-segments, of one
of the fractional portions of it, constituted one of
the 40 sample clusters for each State. Accordingly,
each of the basic alpha-segments had sssociated
with it & Y-portion selection and W-porting, Y- por-
tinn, Me-portion, and Y-portion selections.

The sampling rate for a particular State wis obtained
from some combination of the alpha-segments and
portions. For example, the 40 complete alpha-seg-
ments would have constituted the sample for States
with a 16 percent sampling rate, (Beeause each seg-
ment contalned an expected 04 percent of the
Sate's RN names, taken (ogether they contained an
expecied 40 x 0.4 percent, or 16 percent, of those
paunes,) The sample for o State with an 8 percent
sampling rate consisted of the 40 Y-portlon selec-
tHons. A & percent sampling rate was achieved by
first mandomly dividing the 40 alpha-segments into
two groups, the first containing 30 alpha-segments
and the other containing 10, and by wsing the 4-paor-
tions from the first group and Y-portlons Trom e
second group (0.4 = [(80 =< 4] £+ [100= 1)) = 5)

The survey design specified precisely which alpha-
segments and portons would correspond (o each of
the different sampling rotes used. This design
resulted in the specification of 40 pairs of names for
each of the sampling mbes, Each pair consisted of
the names defining thie lower and upper boundaries
for one of the alphi-segments or alphe-segment
portions corresponding to the sampling rate. Thus,
the alpha-segment (portion) wis defined by all
names from 18 lower boundary up b but not inclhud-
ing its upper boundary,

Tos engure that current information about BNs could
b obtined, the survey design colled for periodic
imiplementation, A panel structure for the BN survey
wllowed For several of the sample alpha-segments in
the periodie surveys to be systematically replaced.
Under the origina survey design, the 40 sample
alpha-segments were mndomly pssigned to five pan-
els of eight alpha-segments éach. For each succes-
give survey, a now panel (consisting of eight new
alpha-segments) was entered into the sample,
replacing one of the fve panels that wis in the pre-



vious survey. Under this scheme, 8 nurse who main-
talned an active Deense in the same Sipie(s) and
whose namse dld not change could be retained in the
aample for up to five surveys. With the reconstroc-
thon of the alpha-segments in the fourth BN survey
(1988}, changes were made so thal exact corre-
spondence of the corrent segments to those estab-
lished Initially may no longer exdist; therefore, some
flirses ity not kave been carmed through all five
SUrvEys.

Ewch of the 51 State Boards of Nursing provided
one or more fles that eontained the names of eur-
rently licensed BMs, These fles formed the basis of
the sampling frome rom which the BNs for each
Stabe were selected, The licensure Mles provided by
the States were submitted on compuler tags, on
disketies, or on a printed list. Essentially the sane
procedure was followed for sumple selection Tor all
States regardloss of which form was submitted. For
this current study, States were also asked o fdentily
those for whom the Stnte provided advanced prac-
thoe nurse (APN]) status. In some cases, these APNs
were identified on separate lists and their APN sta-
tris was added to the information on the BN sam-
pling frame list. In other cases, the State fdentified
thiese murses an the basle list provided, Once & licen-
sure Mle provided by a State contained all appropri-
abe names of individuals with active KN licenses and
met all specifications, the required sample names in
that file were selected, Regardless of the way a State
alphabsetized and standardized the names n its files,
the sample names were selected according to the
slandards established by the survey design. That is,
sample selections ignored blanks and puncteation
in the last names (except o dash in hyphenated
names) and fgmored tides (e.g. "sister™ ). Whether or
nil the BN was an APN was nid taken into aceount
in the sample selection,

Table B-1 shows the sampling rates and sample
sizes that were planned and actually obtained for the
Bl Siates inm the survey, Differences between
planned and setual sampling rotes resull, from Stake
apecific variation in nurses’ names, States are prior-
ity ordered by frame size (smaller U larger] so that
sampling rates are decreasing down the (able.

The origingl State frome sizes were adjusted to
aorount for duplicate leenses within Stotes and Inel-
igible lleenses (Le., frame errors) found in the sum-
ple. Duplicates within States arose primarily from
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combining BN and APN lists, Most duplicates were
identified before selecting the sumple and determin-
ing the frame siee, bul o few were Jdentiled after
sample selection, requiring o frame size adjusiment.
The ineligible Heenses were identified in the process
of reconciling the State and nurse reported Heenses.
Cases thiat could not be reconctled by BT wene senl
b the State Boards of Mursing for resolution. Mo
changes in the sampling rotes oecurred s o resuli
of the frame sdjustments, so the nesting of the
alphabetic clusters remained the sume even though
the ardering by edjusted frame would hove changed.,
It was, therefore, not necessary to change the prior-
ity ordering as o result of any changes in relutive
slee.

Weighting Procedures

The probabllity sample deslgn of the survey permits
the compuiation of unbiased estimates of character-
istics of the target population, These estimates are
based on weights thst reflect the complex design
and compensate for the potential sk of nonre-
sponse bias o the extent FEasible, The weighes this
are assigmed to each sample murse may be inter
preted as the number of nurses in the tapget popu-
lation that the sample nurse represents, The weight
for an BN ks the reciprocal of the nurse’s probalbil-
ity of selection in her/his priorty State, adjusted 1o
accouni [or nonresponse.

A nurse is uniguely linked on the national sampling
frame with her'his “priority State,” Le., the State
with the lowest number of licensed RMs in which she
ar he was Heensed and selected into the sample. All
nurses with the same priority State hod an equal
probability of being selected within that State, so all
sampled nurses with that priority State had equal
welghts. The sum of the weights for all respondents
aeglgned & specifie priority State equals, approxi-
mately, the total number of active licenses in the
State at the time the sample was drown less the
number of those licenses assigned to higher-priority
Staies.

The weights were computed sequentially for States
A, B, etc., where A was the highest-priority State,
and B the next-highest-priority State. The weight for
State A was the ratio of the count of licenses in the
sampling frame for State A to the number of respon-
dents llcensed n State A For State H, and the
rermining Sates, the numerator and denosminetor
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Table B-1, State Sampling Rates and Sample Sizes (Priority-Ordered)

Percent Sample Rate? Actual
Rlate Frame' Size Flanned Actnal Bample Size
Total 28TE 444 46,330
Wyoming 4,847 14,00 15.31 763
Alaska 720 12,0 .54 GhE
Newth Dakota 7,404 9,00 0,43 TR
Viermaoni 7.521 g.00 8.97 676
Montsnn 0,654 T7.00 7.0 G79
South Dakota B, 746 7.0 6,55 G674
Teladsn 10, ki T.00 fi.5] ]|
Huwndi 10 88T .00 .45 T
Nevardn 11 500 T.00 A.74 745
Debnwars 11,770 5,00k A6 Tll
Hw' Mexioo 13,5448 5,00 637 TET
Tah 14,872 5,00 B.11 Ta
Rhade 1skand 16,050 4,5l Bh Bl
Wew Hampshire 16,110 4,6 4.21 ST
Mitine 17,510 A0 a.7a Ba5
Nebrnsbn 19,428 a.50 3.33 50
Distrisct of Colimbila 20408 .54 a1.67 T
West Virginia 20,815 050 430 LET
Massisalppi 23,513 2.00 3.48 B2
Arknnses 25,820 HER 1 3.21 Ban
South Caroling 27,010 3.00 3.0 BEA
Crkbnboma 25471 3.00 317 Bna
B runisiany 28,208 .00 3.14 Raa
Chreggon &2.063 2.50 249 779
lowm 36,023 450 240 867
Laouibsfanm 36,541 2,00 2.0 763
Kentucky LRI 2.00 1.8 724
Alunlama 40,283 200 .0 all
Arizomns 41 881 2.00 1.85 773
Coborado 41 SiFd 2.00 FR 3584
Corneeties 40,1138 1,75 1.5 T
Minmesoda LA BET 1.60 1.64 382
Marylnnd ali (Eh LG60 1.5:8 T
Wiashington R, BR0 1.5 1.45 Had
Tenrmsges 67508 1.25 1.29 T48
Wiscamnsn fil,B76 125 1.20 T48
Mi==mri 6, 2306 135 1.23 Bz
[edinng 67,425 1.5 1.1G T&O
Genrgla 71,380 1L.25 1.08 0ol
Narili Carolifn T3.374 1.25 1.23 Ehl
Virginin Th 460 1£5 1.16 BY1
Massachusetis 102 628 1.00 .60 ] R
Mew Jursay 111,767 1.00 .50 1,010
Michigan 114, 13 [URE 0.856 pE4
Chhdn 128,230 (.50 001 1,181
lLlinods 135,669 000 .89 1,236
T 147, 7546 .50 087 1,284
Flaridi 15225 .80 088 1,338
FPennsylvanka 102, 2940 a0 091 1,781
Now York 210,124 .80 084 1.B55
Califormia 253,533 0,50 0.E3 3,06

I elpustesd frame size,
Sinee the actel distelbution of nomes differs for each State from e distribation derived from the merged States used
fior the davelopment of the 250 alpha-segmenis some varindion occurs between the planned and actual sampling reles.



of this ratio were adjusted to account for State A and
other higher-priority States. To describe the basic
metivod, the following terms are defined:

NI} = total mumber of leenses for State |

i1}

fwmter of respondents for State |
that did not have a license in a
higher-priority State

number of respondents with a
license in both State | and State |
[note nfii} denotes the number of
eligible respondents with a license
only in State 1)

the adjusted weight for eligible
respondents who were assigned (o
the priority State 1,

n{i,j)

W) =

The weight for State A was computed as follows:

WiA) = NLAY S miA).

For the State B weight, W(H), the numerator was the
total frame eount of RNa licensed in State B, M{B},
after removing the estimated total count of State B
nurses whio were also licensed in State A (e, W{A)
AT Shmilarty, the nomerator of Wi{C) excluded
State C norses who were also licensed in either State
A or State B (Le., W(A) n{A,C) + W(B) n(B,C)).
That is, for the Siate B welghi and the State C
weight, the computations were:

WiB)

[N(B) - WA) n{AB)] / m{B)

[NIC) = WIA) n{AC) - W(B) n{B,C) |
/ m{C) .

W)

In either case, the depominator was the number
{m(B) or m{C)) of respondents in the Stabe niol
licensed in a higher-priority State.

In general, the mumerator of a State 1 weight, Wi,
was the total frame

count licensed in State [ after removing the esti-
rriated total count of State | nurses also licensed in
higher-priority States. The denominator, m{l), was
the number of State | respondents not licensed in a
higher-priority State. This welghting scheme incor-
porated a nonreaponse adjustrment that inflated the
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respondents’ data to represent the entire universe,
The sdjusted frame total shown in Table B-1 was
used in computing the State 1 weight.

Estimation Procedure

State-level estimates can be computed using the
final set of sampling weights, W, {for sample murse
k}. For example, an estimate of the total number of
RNs working in lows may be based on the following
indicator variable, X :

""'r‘a =

= [ otherwise,

1 If nurse k worked [n lowsa,

Thie deaired estimated total may then be written as

X = EW:K;-
[

the sum being over all sunple nurses,

Estimates of ratios and averages are oblained as the
ratio of estimated totals,

Sampling and Nonsampling Errors
To the extent that samples are sufficiently lnrge, rel-
atively precise estimates of characteristics of the
licensed RN population of the United States can be
miaide because of the underlying probability strae-
ture of the sample data, Such estimates are, some-
thmes, an imperfect approximation of the truth. Sev-
el sources of error cowld canse sample estimates
to differ from the corresponding true population
valwe, These sources of error are commonly clissi-
fied into two major categories: sampling errors and
nonsampling errors,

A probability sample such as the one wsed in this
sdudy is designed so that estimates of the magnitude
of the sampling error can be computed from the
sample data. Nonsystematle components of non-
sampling error are alao reflected in the sampling
error estimates,

Nonsampling Errors

Some sources of ermor==sich &5 unisihle responses
to vague or sensitive questions; no responses Trom
gome nurses; and errors in coding, scoring, and prie-
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cessing the dais—are, to a considerable extent,
beyond the eoptrol of the sampling statistician,
They nre called “nonsampling errors” and also occur
in eases where there is 8 complete enumeration of &
targel population, such as the LS, Census. Among
the metivities that were directed at reducing non-
sumipling ermors (o the owest fevel feasible for this
survey were careful planning, keeping nonre-
sponses Lo Lthe lowest feasible level, and coding and

processing the spmple dats enrefully

If nonsampling errors are random, in the sense that
they are independent and tend to be compensating
from one respondent to another, then they do pot
cause bias in estimates of totals, percents, or aver-
ages. Furthermore, the contribution from such non-
sampling errors will automatically be included in the

sampling errors that are estimated from te sample
data.

Although nonsampling errors thal are randomly
enmpensating do not wend o bas estimates of sim-
ple statistics, correlations or relationships in cross-
tabilations are often decreased by such errors, and
sométintes substantiolly, Thus, errors that tend to be
compensabied in estimates of simple aggregates or
pverages may (bul not necessarily will) introduce
syslemalic errors or biases in messures of relation-
ships or eross-tabulations,

Monsumpling errors thal are systematic rather than
mandom and compensating are a source of bias for
sample estimates. Such errors are not reduced by
increasing the size of the sample, and the sample
data do not provide an assessment of the magnitude
af these errors. Systematle errors are peduced in
this sturdy by such things as careful wording of ques-
tonnaire items, respondent motivation, and well-
designed dato-collection and data-management jiro-
cedures. However, such errors sometimes oceur in
subtle ways and are less subject to design control
than s the case for samplling ermors.

Monresponise Lo the survey s oné soiirce of non-
sampling error because a charscteristic being esti-
pvdited may differ; on average, between respondents
and nonrespondents. For this reason, considerable
Mo has been expended in this survey to obtain o
high response mate through such setions as respon-
dent motheation and follow-up procedures, & high
response rate reduees both random and systematic
erfors. After taking into secount duplicates and
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frame errors, the overall response rale to this sur
vev wis T20 percent. Swate-level response rales
ranged from a litthe over 60 percent in the District
of Columbis and Nevada to 854 percemt in North
Drakata.

Sampling Errors

Sample survey results ame subject 1o sumpling error.
The magnlfude of the sunpling ermor for an esti-
mate, as indicated by messures of variability such as
it varianee or Jis standard ermor (the sguare ool of
it varianee ), provides o basis for judging the preci-
sion of the sample estimates,

Systematic sampling, which was the selection pro-
cedure used in ehoosing the slpha-segments for this
sludy, is convenlent from certain practical points of
view, including providing for panel rotation. How-
ever, (b does not permit unbiased estimation of the
variahility of survey estimates unless SO0 ASSLETR-
tlons are made. Standard errors were estimated
based upon the assumption that the systemadlc sm-
ple of 40 alpha-segments |5 equivalent to a stratifled
random sample of two apha-segments from esch of
20 strata of adjacent alpha-segments, Ordlnarily,
this assumption should lead 1o overestimates of te
samipling ervor Tor systematle sampling, but in this
case (with alpha-segments as (he sampling units)
RTI beligves the magnitude of the overestimate is
trivial,

Regording the sample as consisting of 20 pairs of
dlpha-segments (thus obiaining 20 degrees of free-
dom) lor varance estimation, the probability is
approximately 95 thot the stetistic of interest dif-
fers from the value of the population characteristic
that it estimates by ot more than 2,086 standard
deviations,

Specifically, a 95 percent confidence interval for an
estimated statistic % takes the form

x + 2.0860;

where a; is the estimated standard error of

Direet Variance Estimation

The direct computation of the sampling variance
used the jackknife variance estimation procedure
with 20 replicates of the sample. Esch replicate was



based on 19 pairs of alpha-segments and 1 alpha-
segment from the 2th pair The actual respondent
count n the ineluded segments [or a particalar
replicate was approximately 3004 0ths of the foll
respondent swmple and was weighted o represent
the full population.

Variance estimptes using the jackknife approach
require the computation of a set of weights for the
full sample amd o set for ench replicate using the
establishied weight computation procedure (e, 20
ncdditionnl sets of weights). For the replicates, the
weights were based on the number of responding
nurses from the 39 segments associated with each
replicate. Having 20 sets of weights permits con-
struction of 20 replicate estimates to compare with
the estimate produced from all of the data; each
replicate estimate is based on abowt 39/30ths of the
dimta.

This procedure was performed 20 tinws, once [or
each pair of alpha-segments,

The variance catimate is compited wsing the follow-
Ing procedure, Deline the following:

X = pn estimated total for replicate | associsted
with alpha-segment pair T, and

X = an estimated total obtained over the full
sample.

The variance of x, Var (x), is estimated by computing

0
Var(®) = ¥ (% -(x)"
=1
IT the estimate of interest is & retio of two estimated
totals (e, the proportion of RNs resident in
Floridn between 26 and 29 years old o the toal
number of ENs resident in Florida), the variance
estimate for the estimated ratlo would be of the fol-
. X

r] ) i[i. :r'T'

Following the example, the X and ¥ measurements
would be full sample and replicate  estimales,
respectively, of the number of RNs pesident in
Florida whi were 25 1o 20 years old, while § and ¥,
would be the corresponding estimates of the total

& -

x-

-

Var X

1
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number of ENs resident in Florida, The varianee of
any other statistie, simple or complex, can he simi-
larly estimated by computing the statistic for each
replicats.

The jecklinlfe variance estimator can use either the
full sample eatimate, %, or the average of the repli-
cate estimates, While usanlly litte difference exists
betwean the two eatimates, BT used the estimator
i, which tends 1o provide more conservative esti-
mates of varlanee,

MMrect estimates of the varinnes were computed for
o variely of variables. These variables were chosen
nod only due to their imporance, but also @ repre-
sent the mnge of expected design effects. The aver-
age of these design effects {on a State-by-State
basis] provides the basis for the variance estimate
for variables not included in the set for which divect
varinnee estimates were computed. Direct estimates
of the standard error {the square root of the vari-
ancie} are presented for a selected set of variahles in
Table B-Z. Tuble B-3 shows the estimated State pop-
ulation of nurses and the siandard error of these
population totaks.

Design Effects and Generalized
Variances

The generalized varinnce is a model-based approxi-
mation of the sampling variance estimate, which is
less comiputationndly complex than the direct variance
estimator but is also less socurate. The generabized
varianee equations use Lhe notional-fevel or State-leval
istimates of the design effect amd, for some estimates,
the cosfficient of varistion (CV) to estimate the sam-
pling variance, The design elect, F, for an estimated
Ilmmrumbdﬂtrmlmdturmtiglglhe ratio of the
estimated sampling variance, T, obtained by the
Jackknife method, to the sampling varence of the p
simple r.inrlurn sample of the same sige. For the pro-
portion p, this is given by

. sl & .
F=o:/p(1-pl

where n s the unweighted number of respondents

uged to determine the denominator of p.

Direet estimates of the design effect were computed
for i set of variables for each State. The averages of
the design effects were then compuoted for each
Stabe and the nation. These average design effects
can be used in formulas for estimating generalized
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Table B-2. Estimates and Standard Errors (5.E.) For Selected Variables for U.S. Registered Nurse Population

5.E. of 5.E. of
Estimated Estimated Estimated Estimatn
Deserlption Number Number Percent Percent
Wimbier ol Niurses 2608874 i B0z
Basie Nuwrsing Eduoabion
Diploms O10GLE 7547 35,64 (L20HH
Associate Degres H6H,050 12,580 .71 (4716
Harcalaurente Degres G70h.6BG 11,140 2041 (L4181
Muster Degros 6,220 1,007 .20 (L0428
Doctarate (M.0.] a0g 170 .01 (00
U nkmownyFnfused 1,874 453 0,08 00177
Emmploend in Nursiag
s 2116815 i.0647 5264 02721
Mo 443,069 7304 17.41 0.2721]
Racial/Ettede Buckgrosid
Hispanic Ak, 6EA 1376 1.5 {1.2881]
Ammeriean InidlanAlaskan 11,843 1,617 0.48 0.0587
A=inn/Pacific Islinder A6 434 18,171 4,38 0. 7508
BlackMos Hispanic 107,637 14,204 o, 2 0.5528
White/Naod Hisgeanic 2 2oy 002 25,044 BD.A5 09785
Lnknown/Helused 18417 1,628 .72 00837
Emplogment Stadus in 1596
Employed b Nursing FT 1.510,318 10,624 hB. 02 0.0
Empdoyed in Nursing PT (05 497 T.780 23.64 031085
Not Employed in Nursing 443,059 704 174 02721
(rroduation Far
Befure 1061 361,033 8,034 14,72 0205
1881 o JOGE 1'i".'l,!:|5:'r .'I,.'EE-I .70 01271
19 1o FRTO0 211,971 b5 Ba0 H.I8 03l
1871 to VOTH 250 HHR 6,855 11.72 02640
1976 ta THS0 374,479 0,285 14.05 e 82
194] o I0BGE L6, 16T 4 02 1600 0. 1945
1948 Lo 1900 3R 408 0,757 1123 02708
After 150 407,580 7235 16.32 (2805
Unknown/Redusesd .54 G 024 00346
Highes! Nursing Educalion
Digdima no6 s B35 27.21 (3318
Assnrinte Degroe H12 438 12 487 31.76 0.4TRE
Baccalaureats 7HE. 50T 10,900 31.24 (L4296
Mnster's 231.078 4,018 2,07 0, 1568
Dioctornte 18,465 1314 (.64 00614
Lk, Rielessed 1,682 443 0.07 0.0188
Agger pf My
<35 5E,012 3,060 22T 01214
26 1o 2 1TL2TT &,064 .68 1, 1583
A0 s 2 297,118 & B44 11,81 L2760
46 o 340 414,891 8645 14,18 0, 2
40 10 44 465,188 085 1B 14 0. et
40 tn 45 478,669 4054 14,79 02518
A0 o 54 253,835 &, 198 L. 02434

ma
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Table B-2, (continues)
B.E, of 5.E. of
Estimated Estimated Estimated Estimate

Description Number Number Percent Pervent

Age qf Nurse {continues)
6b to 5O 200,114 6360 7.84 0.2428
Bl to fid 147 851 4,940 5.78 0.1046
== 0 145,848 Ol 5.70 02153
Ulnkercoweny Fhefised 17,250 pA18 0,87 0.0540

Mepritenl Sratus ana Children
Muarried Child < 8 217 01 4,484 3.48 8 by L]
Married Child 2 & 753,218 7.748 29 44 .2078
Mirried Child < & and = 8 208,027 A HTD 3.13 0 1502
Muorried Mo Children i}, 959 8,082 2585 L0z 1
Married Child Unkricwn 7,208 HES 0.29 00345
WidBop/Tiv Child < & 12,508 1,667 0,48 0.DOR0A
WidBep/Div Child = 6 170, Thi 1,676 667 01813
WidSepThiv Child All 18,604 1,317 0.72 00516
WidSep/Div No Children 246,709 9,110 .64 0. 35688
WidSepDiv Child Unknown 1,834 H 5] 0,07 00210
Mover Married 261,484 6,637 .83 02154
LUibenawin R efused H.438 H2g 0.3 002G

Ermplagrrient Setting (For nurses employed in nursing )
Huspital 1,270 870 H502 16.67 073831
Murzing Howme Extended Care 170,854 4,810 .78 0, 15902
MNursing Education 1K918 2,800 1.01 0.1063
Public Health Commumnity Health 278,141 B, O 10087 0, 2008
Stisdent Health B2 S 3,505 2,48 {1364
Oercupationn] Heakth 21,67 1,625 0.B4 0604
Ambulatory Care/Not Owned 1 70,585 6,30 A.67 0.2420
Nurse Dvnod/Operated Ambulstory Care K a4l 1,111 033 00412
DOther 82,636 2,485 3.23 (LOaT0n
UnkronwryRefesed as7 231 0.0 i.00p0

Tope off Psition {For nurses employed In nursing)
Administrator/dssistant Adiministrator 112,134 3,604 4538 0. 1408
Consultant a7.020 2,112 1. 0.08EL
Supervisor 895,451 3,836 374 01514
Instruetor 73,084 3,638 2,88 0. 1370
Head Nurse or Assistant 123,231 3,574 4.83 01375
Stafl or General Dugy 1,309 586 11,086 51.18 0.43560
Nurse PraciitbonenMidwile 44,804 2514 1,75 0. 050
Clinieal Specinkist A6,620 2,421 139 (. (ép48
Murse Clinician a0.306 1,754 1.19 0, kB0
Certified Murse Anesthetbst 21,827 1,986 0,85 00780
Research 12,665 1,681 .40 0, 0520
Private Duiy 15947 1,448 Q.62 00662
Mot Applicable 0 i {3,001 3, DN
Unknown/Refused 2422 R 0.0a 00,0322

Mean Gross Annual Salary for Full-Time RNs 42071 161

Mean Scheduled Hours Per Year 1,742 1

Mean Hours Worked ln Week Beginning on

March 18,1986 5] 0,1

]



THe REGISTERED NURSE POPULATION

Table B-3. Direct Estimates of State Nurse Population, Standard Error, and Coefficient of Variation by State,
1956

1996 Estlmated CoelTicient

Srate Nurse Sitmnidnrd of Vuriation

Btate Fopulation Error (in PMercent)
United States 658 874 4 802 .11
Alnbama 47,188 Fi, 2.0z
Alnska 661 250 405
Artrona 40,312 B2 2.4
Arknnsas 0 800 484 231
Californim 233 404 2,427 1.04
Casbirmhe a7 28D Ta7 1.08
Comnertioul 4] 25 770 1.80
Deloware B A8 404 4.27
District of Columbia R 749 7.6
Florida 148,046 2218 L.&0
Genrgls i H2E Az .48
Hawaii 10,230 474 483
Idahn 8,627 250 o060
Hiinoks 124,332 1 552 L.25
Inelisin 56,420 10T 1.451
lowa 32,403 KD 1.84
Kansas 4462 ol by
Kentucky 2427 Td5 2.0
Laoaiisinma 23 968 R 12 s 1.406
Muinw 15,507 an 2.00
Myl 8, TR 1,018 208
Massachuseris BT 45 1,260 2,15
Michigan 00 &TE 1,684 LT
Minnesota 40,900 Gtk 118
Mlisesissipi 20,5978 4] 230
Messmrl 8,055 THY 13T
Mriritaiia 8417 16k 201
Mebrasks 16,5900 A1 188
Mevnda 11,338 q64h 4.12
New Hampshire 12,9398 40l 214
Now Jersey B8 404 1,722 1.06
Now Mexioo 13,185 363 2.76
Neow York 185,250 2526 1.289
North Caralina Bl 251 1,054 1LAT
Korth Dmbota 7248 210 &85
O 118612 1 A0 1.18
Dklahomi 33,584 dAh 1,53
Chiegon 29,239 Tid 245
Pennsybvanis 160,140 2111 i 24
Rhods [sland 12816 R} 262
South Caroling 29,135 550 2.2
South Dnkotn #0536 271 3.00
Temmassee 31,111 BYY 1.72
Texns 1380, 757 1,881 1.45
Litah 14,058 an8 2 B
Wizt 03,23 276 434
Yirginin (R R L 11268 2.00
Whshinghon 62,411 aG6 1.06
West Vieginia 16,810 (86 448
Wiscimnsin [FHEAE ] 793 1. 4%
Wiyoming 4513 a7a fi,11

B4



varlances or standard errors. This procedure uses
average design effects for a class of estimates
instend of caleulating direct estimates (with a result-
ing economy In ime and costs), at the sacrifice gen-
erally of some accuracy in the varianee estimates.

A generalized standard error estimate for an estl-
mated proportion, p = Y/X, for a State or for the
United States, s provided by the equation:

(1)

mmnhﬂmnunnharurmrupundumm
to determine the estimate X. The multiplier F, the
median® design effect, depends upon the State for
which the estimated proportion was generated. The
median design effects ane on Table B-4.

Tig = -.I|IF- (WX = (1 - ¥/X)in

Generalized estimates of standard errors can also be
ecomputed for estimated numbers (or totals) of RNs
in a Seate, Y, with a particular characteristic (such as
those employed in hospitals). The estimate Y is a
subtotal of the estimate X, the estimated total of
BNs working and/or living in the State. The standard
error and coefficient of variation of X (represented
by C.V:) were determined for the nation and for
each State. The following explanation is made sim-
pler by defining the relative variance of an estimate
as the square of its coefficient of variation,

Then the relative variance of the ratio of to (called )
can be caleulnated ns:

vt o F - ¥K)
- n{¥/X)

where F i3 the design effect for the State of interest
and n is the number of respondents to the survey
{ie., the number in the sample that were weighted
to obigin the estimate X).

Then we can approximate the relative variance of Y,
dennted !.ri’{,ming

*The median design effect was based on all design effects
for estimates of proportbons computed on selected var-
ables, Using o median instepd of mean value pvaids the
effects of extremie estbnatas of standard errors which can
gecur for some relatively rare sttributes. In prior years,
an avernge (mean) design effect was computed for
sobected variables. Given that the distribution of design
pffects is skewed to the dght, i i5 expected that the true
medlam be less than the Grae e

ArrENDIE B

Table B-4. Median Design Effects for Percentages
Estimated from the Sixth Matlonal Sample Survey
of Registered Nurses, 1996

Median
State Design Effect
Unlted States .72
Alabama 102
Alnska 1.11
Arlzona .04
Arknnsas 1.0
Californin 1,17
Colorado 0,96
Conneetics 1.02
Diebivwars I.11
District of Columbds 0.4
Floridn 1.10
Geprgia 1.00
Hawadi 1.27
ldaho (.ep
[llinois 1.04
Indiana (.93
Towa 1.0
Kansas 1.01
Kentucky 0,99
Lomisinna 1.02
Makne .04
Maryinnd .02
Massachuseils 1045
Michigan 101
Minnesota 0.0g
MEsstasippd (a2
Missour 1.0
Monticna 1.01
MNebrusks 1.04
Nevada (.98
New Hampshice 1.6
New Jersow 5]
Now Mexion 111
Mow York 1.{5
North Carolina 1.00
North Dakoda [NREES
(b (L8h
Ddahoma 1.01
Chregan 0.96
Pennsylvania 1.07
Rhode Eslonad .94
Houth Carading 1.14
South Dakota 1.sd
Tonmsses 1AM
Texag 1.3
Uiteh 105
Vermont 1.07
Virginia 1.0
Washingtan 1.04
West Virginka (.98
Wisconsin 1.01
Wyoming 1.0




THE HEGISTEEED MURSE FOPULATION

2 _ 2 oY |
'lr’i, = ‘n’m + (B¥sY.
This approximation is based on the frst-order Taylor
#ories approcdimation to the variance of a product
wndd the sssumption of zero correlation betwesn the
estimate of ratio and the denominator of the ratio.

Finally, the varience of ¥ can be estimated by multi-
plying by the relative variance above by the square
of the estimate, Y. The standard error of ¥, oy, is
thus estimated as

o2
Vi
The standard error of an estimated percentage for a
region of the Unlted States depends upon o lnear
combination of the vardance of the same estimated
percentages for the States making up that pacticular
reglon. The estimated umgnrtlun for the region is

PR

w=l

h -
35,
&=l

here b is the number of States in region B, and Y
and X, are estimates for a particular State, The for-

-

oy = ¥ (2

‘i'g.-riu =

a6

muwla used to approximate the standard error of an
estimated proportion for a region is

& =¥
o, /i, = \I}ijfai #:a.mzlx.:? @

where “%*: represents the standard error of the
estimated proportion ¥,/X, for the States and the
standard errors are estimated from equation (1) or
from direct estimation.

The direct standard ervor for &0 estimated numbser
for a region of the United States also depends upon
o linear combination of the varance of the same
estimated numbers for the States that make up the
regrion, The formuln used s

[ h
PO | 2
oj, = Yo% (4)
o
where the standard error ( @y) of the estimated

number ¥ is available either from the direct proce-
dhures or from equation (2],

Niustrative examples of the computation of the gen-
eralized variance appear on the following page.
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Nlustrative Examples of Generalized Variance Estimates

Estimated Percentages (or proportions) for & State or the United Stafes

g Percent of nurses in New York who were employed in nursing on a full- dime basis:
p =607 F = 1.06 n=1,1561
o = [L.06 (,607)(.393W1,151 |* = 0.015 or 1.5%

b. Percent of employed nurses in the United States who were working in hospiials:
p = 40.7 F=172 n =29,837
o = [1.72 (497)( 60325, 837 | = 0.004 or 0.4%

2. Estimated mumber for a State or the United States

i Estmated number of nurses located in New York State who were not employed in norsing:
¥ = 20,626 X=195293  ¥/X = 0.15617 n=1,151 OV, = 1.20%
F = 1.05
Vil = [(1.05)(B483)(1,151015170)] + (.0120F = 0.0053
oy = 20,626 (0053)" = 2,157
b. Estimated mumber of nurses located in United States who were not ermployed in massing:
¥ = 443,059 X = 2,658,874 n = 28,837
C.N, = 0.19% /X = 0.1791 F=172
Vil = [(L.72)(.B206)/(29,837(.1731))] + (.0018)* = 0.0003
of = 443,068 (00041 = 7,674

. Standard error of & regional estimate (or o grouping of States)

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

YX = 802 or 80.2%

Tf g = [1.056 (. TE2EN.23THVEM]- = 0.0170 or 1.78%

O o = [1.05 (B483)161TW1,151]- = D.O108 or 1.08%

OY g = [1.07 (T6TII.2320)/1,234]- = 0.0124 or 1.24%

O oy = (B8, 4047 (01D5)* + (195,208)° (0116Y + (180,149)° .OI36FY
(88,404 + 195,203 +160,149)}- = 0081 or .B1%

=
a7



