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Background

Nurse staffing is fundamental to nursing home
quality.

« Policymakers have generally focused on measuring
and reporting only average staffing levels during a
quarter or a year.

-A\r/]e_rﬁge staffing measures mask daily variation,
which:

emay also influence outcomes

- could offer additional information about nursing home
quality and relative ranking

«Is not just driven by weekday versus weekend staffing
oIs different from staff turnover




Objectives

To examine several measures of daily variation in

staffing and

«their association with quality

«whether daily variation provides information
regarding quality ranking of nursing homes over

and above the information provided by average
staffing levels.




Data / Sample

«2017-2018 Payroll-Based Journal (PBJ),
Medicare Cost Reports, and Nursing Home Care
Compare data
«PBJ data capture daily staffing level
« Cost reports and Care Compare data capture

facility-level characteristics including quality
ratings

«13 339 certified nursing homes nationally




Three Measures of Daily Variation

1. Coefficient of Variation (COV): Standard deviation of
gours per resident-day [ average hours per resident-
ay

2. Total Outlier Days (TOD): Number of days with
staffing hours per resident-day more than 20% lower
or higher than facility mean staffing

3. Low Outlier Dcczjys (LOD): Number of days with staffing
hours per resident-day more than 20% lower than
facility mean staffing

« Calculated across all days in a year, resulting in annual measures

» Calculated separatelx for registered nurses (RNs) and certified
nurse assistants (CNAS)




Figure 1. Example Calculation of Total Outlier Days and Low Outlier Days
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Table 1. Descriptive Statistics

Sample
Characteristic Analysis
Daily variation in staffing measures
Coefficient of variation
RNs
Mursing homes, No. 13245
Mean (5D) 0.50(0.58)
CNAs
Nursing homes, No. 13339
Mean (SD) 0.13(0.11)
Total outlier days
RNs
Nursing homes, No. 13205
Mean (SD) 219.83 (68.58)
CNAs
MNursing homes, No. 13339
Mean (5D) 44.26 (45.20)
Low outlier days
RNs
MNursing homes, No. 13245
Mean (5D) 115.93 (45.39)
CNAs
Nursing homes, No. 13339
Mean (SD) 22.37(23.71)




Analysis

eAssociation between the variation measures

and other quality measures estimated with GEE

regression + facility-clustered errors.

 Quality measures: 5-star survey rating and 5-star
quality measures rating.

« Controls: state, size (average annual resident census),
case-mix-index (average resource utilization group-IV
score), payer mix, ownership, and chain affiliation

«Agreement about ranking nursing homes into
quality deciles by the average and the variation
measures assessed by weighted Kappa statistics.




Table 2. Charact ersics of Mursing HomesAssodatemd VWith Daly Yarkd on Measine®

mw o Hili}
Forr ANS ForCHAs For ANS For CHAS For AMS Fiodr CHAs
oot i onff cl e ool Il ot Coiaffic] ot i o Il et i PP et
Wl ahi @ 5%ad) Fvalis (5% 01 Pyaus  95%0) vl i @ 5%ad) Fuaim 5% 0]1 Pradie (9P CID vl i
C M5 & 58 rrankineg
Qual iy e res =00 [-0.02 e <001 =004 [-0006w <.l =170 =450 <00l =2EE (=300 <00l =2dA (=303 En effil =1.3[-L.ERim <00l
=[O =003 =LA =LA =LA/ =0.58)
P =00 (=003t <Ol QG -0007Te <00l ~510-597m il L ALTSE bkl < 00l =10 (-155La 00l =l i{-2.29m il
=001) =000 =437 =155) =144 =1.85]
i ke =008 [0 03je «00] =000 7 =005 0] =LET [~ ETH «00] =061 (=1 28 o7 =2ET (=287 ia el =037 (-0 Tdis 05
[nTu} ] =000 3 -1 B8 QoE] =LET 000
P &
M d R e o | i [ R vt P R e e | i [ s e o | i R o it | P [ A ] i
st Eare =00 (0033 e <00] Qo0 Do0] e 00T =450 Q0] 141 [OEd «00] =ZRl 3B 00l QEZDANe Q0]
=03} 0.m&) =505 = 3.8} La7) =2 1H 0.0
Debad pon s =003 =002k M2 0.m=-0.m0e .08 =177[=317 <00l 071 (008 B A =LA7 (=235 kn w0l 03I -N13m ]
=0 006] (st y] =Lad 135] =L N 05T
Pt afa chadn =00l {-00qits 06 =g i-a0Lley <00l ~543-744m il =516 i{-G490 < 00l =102 (-4 36 La 0l ~-2.45(-3.14m il
Qo) =) =1Eq =187 =LER =1,78]
0 i hip
For prof i A ri i ] H& [ R e ] Ha [t riefi €] HA A rn i H& A i ] Ha [ Rt i ] HA
He rprali =005 [0 0ude 3B =000 (-Qu00Te 16 =035 -12.B1e <00] =S0E[-ET T <001] =SB0 [-TEd i 0] -ZE (2500 «00]
[a]u}i ] Q.000] =177 =344 =400 =1.74]
N amman =00 (-0 0BT  <00] =000 ] -Q00EeE ER =RET[-130Ee <00] =451 -T00E «00] =F17[=100]%e <001 -23E(32.7I@ Q0]
=0} 0.m7) =E 15y =LA =43 H =10
Debar =[0A[-0.08 e 6l =00 -0007e .17 =E 4% (=000 & 3 =LA [-421 11 =2TH[-SZdEn A =10 (=221 m ]
Ul Lol =L38) 043] =037 [N |
Heril bl b i o =005l -0 e @ QO -0dl2w 30 =211li-1334m .71 oA0E-a.a7 | 3 =173 (-95dta Rt L.36i-136 1 55
=CuCa0k] Q01E) B11) EE&T 4.1 E1R
Bt lsrvianmaal meancdrmie =01 27 (=00 140 <000 =002E =002 Te <001 =378 -1E bia «<00] =A.R-Bolie =00l =16.00 (-1E00 & «<i00] =101 [=10E2e «<O0]
=[L1 14} =033 =35 BL) =Hl.&E) =15 M) =0.47)

8 by oo s OB 5, Comvids Borr Wl aclame & bl Eaked Sery ex O H A, cantifingd numse abde OO, confTe ientaTan bt B LOD, b ciitlinn cdags; PH S, mgbvimie s ; T0 D, iodal cartber dyy s
*CoalTic inivs ame e P el 5 i g e b flec s, ancla B conti nisdes variables am stanchincissd A1 rmesdek inc bice staie Tooad affects . Thesamples s o B Hs was 73 308, wih B205 T IE s, This s g e sisedonT Has wis

2AS0E, wiEh] 3300 faciiies.




Results 1 (Adjusted Associations)

« High variation in RN and CNA staffing associated with lower quality
(survey and quality measures star ratings)

« For-profit facilities tend to have less stable staffing than other
ownership types based on outlier measures

« Chain facilities tend to have more stable staffing than non-chain
facilities

« High-Medicare facilities tend to have more stable RN staffing but
less stable CNA staffing

« Higher case mix associated with more stable staffing

« Larger facilities tend to have more stable staffing




Figure 2. Mean Certified Nurse Aide (CNA) Staffing vs CNA Staffing Daily Variation
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Results 2: Comparison of Quality
Rankings

«Weighted Kappa statistics generally low
(ranging from 0.23 to 0.63), indicating little
agreement between the classification by
average staffing measures and the 3 variation
measures

Disagreement is much larger for the CNA
measures than for the RN measures




Head to head comparison: Effects of average staffing and

variation on quality outcomes

RNs LPNs CNAs
Below Below Below
Average Average Average
Average HPRD Average HPRD Average HPRD
Staffing Staffing Staffing
Days Days Days
Percent of | Percent of Percent of | Percent of Percent of | Percent
mean mean mean mean mean of mean
Deficiencies score within the last 6 month
(180 days) - Z score 0.2 -0.9* -0.6* 0.0 -0.5* -0.1
Long-Stay Quality Measures
% Residents receiving antipsychotic drugs
for 15t time -0.3 -2.3* -0.5 -1.4* -0.7* 0.1
Pressure ulcers (1%t Quarter 2017-3™
Quarter 2018) -0.8 -1.2 -1.8 3.7 -2.1* -1.2*
Pressure ulcers (4t quarter2018 — 3
Quarter 2019) 0.3 -1.5 -4.0* 5.7 -1.4* -2.1*
ADL decline -0.7 -2.6* -2.4* 1.5 -1.1* -1.6*
% Residents whose ability to move
independently worsened -0.4 0.1 -2.8* 2.8 -1.1* -1.6*
ED visits per 1000 residents -2.4* -6.7* -3.4* -0.6 -3.0* 0.7
Hospitalizations per 1000 residents -0.0 -0.2* -0.0 0.0 -0.1* 0.1
Short-Stay Quality Measures
% Residents receiving antipsychotic drugs
for 15t time -2.4 -6.4* -4.6* 0.7 -4.8* -1.9*
Functioning failed to improve by discharge 37 4% 57 3.9 702 57 5% .97 0
Rehospitalizations 0.1 -1.3* -0.2 1.7 -0.0 -0.5*
ED visits -1.8* -5.0* -4,5* 1.0 -0.4 0.0




Conclusions

«Does stability of daily staffing matter?

>Yes: Higher daily variation in RN and CNA

staffing is significantly associated with worse
quality

«Does stability of daily staffing tell us something
we don't already know?

>Yes: The addition of daily variation measures
would change the quality ranking of nursing
homes relative to using average staffing alone.
>Especially important for CNA staffing




Discussion

«Our findings highlight the potential importance
of measuring and reporting daily variation in
staffing to improve understanding of the
relationship between staffing and quality.

«Measures of daily staffing may enhance the
value of Nursing Home Care Compare for
nursing homes and others engaged in quality
improvement and consumers searching for high
quality nursing homes.




