APPENDIX B. SURVEY METHODOLOGY

The design for the study was initially developed in 1975-76 under a
contract the Division of Nursing, Bureau of Health Professions, Health

" Resources Administration had with Westat, Inc. The survey design had to -
take into account a number of aspects about the registered nurse
population. For one, there is no overall, up-to-date list of registered
nurses in the country. There are only those lists maintained by each of

. the State Boards of Nursing. Thus, there are 51 separate, nonuniform,

. sampling frames from which the sample is to be drawn. Moreover, to add to
the camplexities of the development of the sample, registered nurses may
hold licenses in more than one State and, therefore, there are
duplications in individuals among the 51 State lists. In addition, a .
number of registered nurses are not licensed in their State of residence
and/or State of employment although they are licensed somewhere in the
country. Finally, two other attributes of this particular group have to be
considered. One, registered nurses are predominantly female and are
subject to name changes. Second, as a predominantly employee rather than
self-employed group, they are fairly mobile. A further consideration in
 designing the approach was that the plan had to be applicable to both
‘maintaining current data on the registered nurse population in the country
' as a whole and to providing certain State by State nurse characteristics.

‘All of these points were incorporated in the survey design established by
Westat, Inc. A fuller explanation of the design can be found in the
camplete report of this survey.l The following provides a brief synopsis
of the approach taken. : '

Sample

The selection of registered nurses to be included in the sample is based
on name. Using a sample of names obtained from the 1972 Inventory of
Registered Nurses, the entire universe was alphabetized by last name and
- first name initial and proportionately equally sized alphabetic segments
were derived. The “alpha segments" represented clusters of names that were
alphabetically adjacent to one another. Those "alpha segments" to be
included in the survey are then subdivided into smaller portions so that
parts of an "alpha segment" can be chosen to be used in sampling froma

" particular State. To increase the reliability of. the estimates for both
large and small States but maintain the study within a-limited budget,
nurses in different States are sampled at different rates. Thus, States
" that are small in nurse population have higher sampling rates (though

_1/ Westat, Inc. 1984 National Sample Survey of Registered Nurses, Summary
of Results, National Technical Information Services, Springfield, VA,
NTIS Accession No. HRP0906851. )
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smaller sample sizes) than larger States. The different sampling rates
are accamplished by varying the size of the portions of the “alpha
segments" selected in each State. _

Because of the multiple licenses that a significant proportion of the
nurses hold, steps had to be taken to ensure that a single probability of
sanmple selection, and therefore a single weight, could be assigned to each
nurse in the sample. The system was devised so that the probability that
any given nurse would fall in the sample was equal to the highest sampling
rate among the States in which the nurse was licensed. This result. was
achieved by "nesting" each State's sample into the others through the use
of an overlapping “alpha segment" procedure. The States having higher
sampling rates have a broader portion of the "alpha. segment" and those
with lower rates a smaller proportion of that broader portlon. .

The final sample selected in each State is merged w1th those from the
other ‘States, into a single computer file from which an initial
unduplication of nurses from State-to-State is accomplished by removing
any duplications fram this file. In the 1984 study, the total number of
names selected was 44,268. After the initial undupllcatlon, 41,932 were
included in the sample.

Data Collection Pfocedures

The data are collected through the use of mail questionnaires. . Efforts
are made through multiple mailings and the use of telephone follow-ups to
ensure an adequate response. The 1984 study had three waves of
questionnaire mailings to the individuals in the sample. The final
questionnaire mailing was preceded by a mailgram. Finally, there were
telephone calls to a sample of those who were still nonrespondents after
the mailings were completed. .

The resulting response rate was as follows:

"Ibtal names selected for Sanple Lo 44,268

) Respondents o E o _ S < 32y 100

Cempleted questlonnalres (mall and telephone) ' 31 822 -

- Deceased nurses- : o1

Persons mellglble for survey _ o - 187

Nonrespondents - 8,109

D_\_lpllcates ' | o E - - 4,059
Calculation of response rate: |
. ' 32: 100 ‘ : . ’
44,268 - 4,059 = .798 = 79.8 percent
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EstJmatJ.on Procedure

'I'o prov1de estimates of the number of those 1n the registered nurse
populatlon with a certain given character;st:.c each respondent to the
survey is assigned a weight so that the respondent represents a nrber of
‘nurses who have active licenses to practice in the ocountry as of the
survey date. The conputatlon of the weights is based on the number of
respondents in relation to the State licensure counts. Individual
-respondents_are provided with the weight for the State to which assigned
according to the "prlorlty“ order of the States. The State with the

' largest sampling factor has first priority and the one with the smallest
is listed last. 'I'hus, the State of assignment is the one for which the

- nurse would have a probablllty of being selected at the h:.ghest ‘rate if
the nurse has more than one license and ocould be selected in more than
_one State. If the nurse has only one license that is the State of
assignment for weighting purposes.2 . The: estlmates of the numbers of
persons with a certain type of characteristic, therefore, are an aggregate
~of the welghts of the 1nd1v1dua1 respondent with that characterlstm.

: Rellablllty of the Estnnates

Since the estimates prov1ded in thJ.s study are based on a sample rather
than a total enumeration they . may differ scmewhat from the numbers that
would be cbtained if a oon'plete census was taken using the same

' 'questionnaire. In all studies there may be errors related to the

. ‘completeness of respondent coverage, mterpretatlon of -questions, and
-appropriateness of codmg and ed;l.tlng of the data. In sample studies
there may also be errors due to samplmg. “These saupllng errors can be
approximated through the use of standard errors. The standard errors may
also measure the effect of some nonsampling errors of response but can not
deal with any systematlc bias in the data that might result from
nonsanplmg errors such as’ those 1nd1cated prev1ously. :

Westat, Inc. the contractor for the 1984 study, developed estimates of
standard errors for a number of mlportant variables or characteristics in
' the :study by use of a "jackknife" variance estlmatlon procedure. In this
case, the variance estimates were based overlalng replicate '=
samples, each replicate sample derived fmm pairings of the 40 “alpha
segments"” used for sampling purposes. Each replicate sample consisted of
- all observations from 19 of ‘the 20 “alpha segment" palrs and one segment
of the remaining pair. Each of the 20 replicate safples was put through
~ the same we:.ghtlng procedure descrlbed earller for the total sanple.

From these dJ.rect est:Lmates they also developed desa.gn effect factors for
- use in a more general:.zed approach to the estimation of the standard
errors. The fo].lowmg standard error approx:matlon approaches measure the

2/ It should be pointed out that the State of llcense is only used for
. weighting purposes. Nurses are dssigned to the State in which they are
actually located when fmdmgs are presented in terms of geographic
- distribution.
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sampling variability of the national data included in this report. The
chances are about 68 out of 100 that an estimate fram the survey differs
from that which would be cbtained in a conplete census by less than the
standard error. The chances are about 95 out of 100 that the estimate
would differ from the census by less than 1.96 standard errors.

The formula to use to approximate the standard error of an estimated
percent of registered nurses nationally having a given characteristic is:

o§/2 ‘= 100;/// [f/n][§/i][1 - §/i ]

‘where:
Y = the estlmated number of registered nurses with the given
characteristics,
X = the estimated total of registered nurses from which Y is
drawn, and
n = the actual number of respondents from which X is derived.

Thus, the estimated standard error of the percentage of registered nurses
who are employed in nursing in the United States would be calculated fram
the data in Table 1 as follows: _

1485725 - ;8.7%
1887697

(1) 100-

2) 100}// (2.0)(0.787)(1-0.787)_ _ () 53¢
31626 |

In about 95 out of 100 chances ‘the true percent of registered nurses in
the United States who are employed in nursmg would be 78.0% - 79 3%.

To determine the approxnmate standard error of the estimate number :of
registered nurses in the United States as a whole with a gJ.ven
characterlstlc, the follcwmg formula muld be used:

F[l - ?/i]
=Y. + (C.V.))2 .
n[?/f{] :
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The appropriate standard error of the estimated number of employed
registered nurses is: '

- 31626(0.787)

1485725./ -2.0€120.787) (0.0024)2 = 7106

Therefore, in about 95 out of 100 chances, the actual number of registered
nurses employed in nursing in the United States in Novenber 1984 was
1,471,797 -1,499,653. |

The approximation of the standard error of a percentage or a number
pertaining to the characteristics of the nurses located within ‘a State
would be derived in the same manner as indicated for the national
estimates. In this case, the F factors and C.V.s derived for the
particular States would be used. These appear in Table B-1.

The standard error of an estimated percentage for a grouping of states
would be given by a linear combination of the constituent States:

s=1

h 2
0\2 ~
o ~ -~ X on ~ _ x
Yp/Xg E : s°Y /X E : s

Similarly, the formula used to estimate the standard erlror‘ of an estimated
nunber for a grouping of States is based on the standard errors computed
for the constituent States:

The formulae included here indicate an approach to be used to approximate
the standard errors for much of the data in this report For a-much fuller
- discussion of the reliability of the estimates drawn from the study and
the approaches to deriving standard errors of the ‘estimates, however, the
reader is urged to consult the contractor's report of the study.3

_3/ Westat, Inc., Op. Cit.
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Table B-1, Average design effects (F) and coefficients of variation
‘{(C.V.) of the registered nurse population in the
United States and each State.

oo

Average S
- design . Ooefficient -
State effect - of variation’
' F C.V. -

.ol .0024
1 20161
3 .0323
0 .0249
0 L0356
.7 ~.0085
3
2
3
6

United StAteS.s.ccoescssssssssanssrsesses 2
BlasKa.esessisscessvesssssssvssasinsons’ 1.
ATKANSAS e esoresenssssssnssssssancasone 1
California..secescsssssacscasasaccssona
COLOXadO. e vveessvessossascsanassssassnas

1
1 0173
CONNECELCUL . v s vsasvasessssnsssssnassnss Lo
l .
1

0225
0479
.0578

S DElAWAYECe s essonenvesaraccrsssiteserens
District of Columbids.eeceirrsencccnsce
FlOrida. esvecssesssssasnsonsscesscsnsse 1.0 - .0183
GEOTGiBeeessensovasssssisrsnsosnacansone 1.3 .0226
HOWAIie sooecranoranasssansssnee ceieeees 1l o .0493
IdahOeeesocasas teesscssasceosssseasrvsns L
INALaANa. cococasssosarssscsnsss

1 .0282
1.2 . 0114
1.0 : ~.0189

. TOWBesesssosnnssaansssasraannssasssssss 1.0 .0l6l

KANSAS. e veissvssasstvssseasaonisssrenans 1.0 .0239

KENtUCKY scsenensearseoostassnsanesnnae. 1.1 .0213

LoUiSiaNAccessccccosssssanssrecssosscnses 1 .0229

MAIiNE. coeeeeavecasovassssnossvsascansee 1

MasSSachUSEttS. cvavrevsnornscesssncsaass 1

MAiNNESOtA.seesesorasoseseasscrosasssosve 1

MiSSiSSipPlesssseoonscasssossssansacses ol

NEDIasKaecssvreeasssasssssossassssassans 1

NevadAe.cosesssacscsivesosocsassnnconses 1

New Hampshire..vecessseesvessansavocnio 1

‘ 1
1
1

«2
.1 : 0224
.1 .0232 .
.3 .0187
3 .0144
.0 L 0097
: .0290
. .0145
.2 .0324
.0 .0261
.8 - .0476
.1 .0393
NeW JErS€Y.cscessscssensasssssesscsvssas 1,0 .0236
NEW YOrKeeisooesasoososasaseanssssasasase Llod .0081
North Carolina.eeececsssesssssrresecane 1.3
North Dakota..ceveesscassasosssanaancas .2
: ‘ ‘ 3
.1
-0

1 .0182
1
OhiO. eevsensasenssesseonassossarsoceese, 1
e ey
1

.0169
.0128
.0227
.0195

OKklahOmMA . esccosssoccsscsassssesesas ssssea
PennsSylvania..eeeeesssvessessassssseoss 1.2 .0149
Rhode Island.cecscoscssvecncs A T I . .0273
South Carolin@icecescssosscsonrsseenavss 1a2 N .0313
SOUth DaKOt@..essseasscrasasosssssacnss 1.0 .0335
TeNNESSeEeesscacsvseacsss .0232

' 10082
-0239

1
TOXAS. s eassevsssassonssarsasssssssansee 1
UtaN..ssscsesssssearosssscsssesrnoncnss 1.1

VErTIONL . csasssvrrnssssssnnnsasscssacanes L2 .0646
Virgini@..cesecsseracesccaaseccnansaons 1.0 .0196
WaShingtOn. s eeeesssneessssassocsassess 12 , , .0196
West Virginia. .esveessssasssesoarsaoss lul © 0325
Wisoonsin..eesereeees Neesveissescessess La2 .0169
WYOIMANG e s s v aosennasssensansesssonssnvan 2.3 .0590

lmhese design effects apply for all variables except those involving

data on race or ethnicity. For those variables use triple the square
root of the average design effect as the F factor.
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