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Weill Cornell Association of Numeracy with Self-Reported Health Status and Healthcare-Provider Visits
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Introduction Result NYS VS. ESP Healthcare-Provider Visits
Numeracy, the aptitude with probabilities, fractions, and ratios, is essential to understand the Demographics Comparison Subset by Gender S N |
o _ o . . ] ] . Distribution of visits to care providers by gender
treatment decisions in healthcare communication. Using validated Subjective Numeracy Scale (SNS) | Demoaravhic Covariates NYS ESP P-value | e
3-item scale, we have tested the hypothesis that numeracy is associated with self-reported health, and | Education <0.001 *** 23 times aweek? b
visits to healthcare providers. Data was collected as part of the Empire State Poll 2019 (ESP), a | High school or less 07506(35.92%) \73(22.67%) Once a week - %"ﬂz
. 1] . o
random digit-dial telephone statewide survey of 800 New York State residents who are at least 18 o T bl 30 gender
_ _ _ Some college or associate's degree | 69577(27.77%) 216(28.31%) wice a maon | 25 Male
years of age. Regression weights are computed using the New York State Census Data 2019. 58 —
L Bachelor’'s degree or higher 83478(33.32%) 374(49.02%) Once a month - - Female
Moreover, for the association between Subjective Numeracy Scales
Income <0.001 *** 144
numeracy and self-reported health status .. Once every few months - 144
specifically, we perform similar analysis Du?:zy:::::i:i::ges <350k 51303(33'0?;;“) 252(33'03?) 1-2 times 7 I = 118
W|th|n the datasets Of US_ from . DUsefulnessofNumericaIInfo $5Dk—$100k 64932(41-8 fﬂ) 259(33.94 al"la) " ] |:|1-E-
I = Race <0.001 ***
\ | i White 13559(69.7%) | 522(68.41%) Association between Healthcare-Provider Visitis and Numeracy
: _ ‘l —__‘",_,E " }: Rse 0 0
Outcome 1: Self-Reported Health Status umeracy TR Black 3424(17.6%) 98(12.84%) Unwelghted Eemaie! IRDIIRaR RGN Weighted Male
 Binary Variable __ Health Status in ESP A; j,"-'ij,;,-‘,f"f ::“‘i “ 3 Other 2471 (12.?%) 143(13.74“15) Independent Variables (N =374) (N =389) (N =389)
* Data Sources: ceancne Ethnicity 0.494 OR (95%CIl) P-value | OR (95%CIl) P-value | OR (95%CIl) P-value
:;s: ;\:elght_:d ‘;a";‘_"att'_"” . Hispanic 41217(16.47%) | 118(15.47%) Predictor
: T\l e‘t’f" © _d“ g‘; 'Vet_ “zeracy ) ‘ 1] Non-Hispanic 200046(83.53%) | 645(84.53%) Numeracy / / 0.92 (0.85-0.99) 0.036* | 0.91(0.84-0.98) 0.008 **
ationwide Objective Numeracy 3 . conder 0 157 Demographics
) “4‘ \\ o N ' Age in years (ref: 18-20)
. )
/ Male 121301(48.41%) |  383(50.98%) 21-44 1.86 (0.64-5.8) 0.268 | 0.54(0.22-1.32) 0.176 0.38 (0.16-0.86)  0.021*
o | | __ | | | Female 129262(51.59%) | 374(49.02%) 45-64 0.86 (0.3-2.67) 0.785 0.8(0.32-2.02)  0.641 0.67 (0.29-1.57)  0.357
f’/ Age in years 0.16 65+ 147 (05-472) 0498 | 1.65(0.634.37) 0.31 117 (0.482.92)  0.731
’ ) o | 18-20 11851(4.73%) 41(5.37%) Education (ref: High school or less)
Outcome 2: Healthcare-Provider Visits 1 - .
‘ 21-44 103469(41.29%) 288(37.75%) Some college or associate’s degree / / | / 1.74 (1.02-2.97) 0.042
e Ordinal Variable Visits to Healthcare Providers in ESP ! | Bachelor’s degree or higher / / / / 1.73 (0.99-3.04) 0.054
;l 45-64 82455(32.91%) | 274(35.91%)
e Data Sources: 2:3 imes a week ] l | Income (ref: <$50k)
gl | 0
NYS: Weighted calculation . 65+ 22788(21.07% 160(20.977% $50k-$100k / / 1.47 (0.84-2.59)  0.182 1.25(0.73-2.16)  0.411
ESP: Statewide Subjective Numeracy e ”’ Significance Annotation: P-value 0 *** 0.001 ** 0.01 * 0.05 $100k-$150k / / 1.33 (0.67-2.65)  0.422 0.86 (0.43-1.72)  0.663
Once 8 monty [ e | '\ Note: P-value is calculated by Fisherstest $150k+ / / 244 (1.28-4.68) 0.007* | 2.02(1.03-3.97) 0.041*
hl ' Ethnicity (ref: Hispanic)
'! Health Status Non-Hispanic / / / / 203(1.12-3.7) _ 0.02*
. [' PIAAC VS ESP Significance Annotation: P-value 0 *** 0.001 ** 0.01 * 0.05
5 160 o 200 360 ,{' ] _ OR Annotation: Significantly = 1 Significantly <1
\L, ASSOCIatlon between Heath Status and N U meracy Blank cells with “/”: NA, because those variables do not show in the final model using stepwise selection method with both directions.
Cova riates . _N”meraii‘g’tif:ﬂu?ender . _N”Tz:?‘cp{fst by Age . _N”mi;?fpf;_sntu:“y Education m Note: Race and Gender are not been selected in all three final models using stepwise selection method with both directions.
1. Age 201 | 201 . 20 | = i Independent Variable (N=763) (N=763) (N=2609) Performance
2. Education 5. 151 151 OR (95%CI) P-value | OR (95%Cl) P-value | OR (95%Cl) P-value —
3. Income o ‘ ‘ o 10 ‘ Predictor Prediction Error 0.3289 0.3248 0.3047
4. Ethnicity 51 : : 51 : ) 1 , , , Numeracy 0.94 (0.89-1) 0.038* | 0.93(0.88-0.98)  0.005 ** 0.99 (0.99-1) 0.016 *
5 Race Male Female 1820 2144 4564 65+ tloss | assotiaie’s dogree  orfigher Demographics _
6. Gender Numeracy dist by Income Numeracy dist by Race Numeracy dist by Ethnicity Age in years (ref: 18-20) C o n c I u s I o n
R : o I 251 Hest e 21-44 4.82(1.6-20.96) 0.013* |4.89(1.86-16.29) 0.003** | 1.14(0.68-201)  0.642 _ _
T | R — | 201 | 45-64 4.88 (1.61-21.23) 0.013* |592(225-19.81) 0.001* | 2.18(1.29-3.87)  0.005 ** Higher Numeracy is related to Better Health
197 197 197 65+ 6.86 (2.23-30.17) 0.003* | 7.2(2.67-24.5) <0.001** | 2.33(1.26-4.46)  0.009 ** Self-Reported Health Status
"l ‘ | ‘ | | cucation (re: High school or less) Higher numeracy is related to better self-reported health status
7] il Some college or associate’s degree| 0.43 (0.27-0.7) <0.001 *** | 0.51 (0.32-0.8) 0.003 ** 0.71 (0.52-0.95) 0.024 * g y p

2 5 .
e — o - . - i - - - -
<50k  $50K-5100k $100k-5150Kk §150K+ White Black Other Hispanic Non-hispanic k'|§]\\ Bachelor's degree or higher 0.3(0.18-049) <0.001* | 0.36(0.21:050) <0.001* | 0.54 (0.30-0.74) <0.001 *** Controlllng Other Covarlates N both ESP and PIA AC StUdleS
i
Income (ref: <$50k)

MethOd $50k-$100k 0.42 (0.26-0.67) <0.001 ** | 0.39 (0.25-0.59) <0.001 *** | 0.51 (0.39-0.66) <0.001 ***

Healthcare-Provider Visits

. . o _ $100k-$150k 0.64(0.34-1.16)  0.151 | 0.56(0.26-1.03) 007 | 0.31(0.20-0.48) <0.001*** * Male: Higher numeracy Iis related to less healthcare-provider visits
1. Hypothesis Testing: Fisher’s test, Chisq test, t-test, ANOVA $150k+ S . : . . .
: | | N 46 (0.23-0.86)  0.017 0.45(0.21-0.89)  0.027 0.34 (0.20-0.54)  <0.001 controlllng other covariates in ESP study
2. Correaltion: Polychoric, Point-Biserial Ethnicity (ref: Hispanic) . . e ”
3. Model Building e : L ; f * Female: There is no significant assocaition between numeracy and
: : : on-Hispanic . .37-0. :
- _ : _ _ . __ Population Proportion _ " ol :
* Generalized Linear Regression OR Annotation: Significantly > 1 Significantly <1
Self-Re PO rted Status Healthcare-Provider Visits Blank cells with “/”: NA, because those variables do not show in the final model using stepwise selection method with both directions. Re fe re n ce s
Logistic Reg ression Ordinal Logistic Regression Note: Race and Gender are not been selected in all three final models using stepwise selection method with both directions.
P(Y =1 T P(Y =k [1] Zikmund-Fisher, B. J., Smith, D. M., Ubel, P. A., & Fagerlin, A. (2007).Validation of the subjective numeracy scale:
log (P(Y _ 0)) = log 1 — 7 Bro + Br1X1 + .+ BrpXp 108( ) = logn—k = Bro + Brixy + -+ BrpXp Perfo rmance Effects of low numeracy on comprehension of risk communications and utility elicitations. Medical Decision Making, 27(5), 663-671.
! AUC 0.724 0.72 0.692 [2] McNaughton, C. D., Cavanaugh, K. L., Kripalani, S., Rothman, R. L., & Wallston, K. A. (2015).
4. Model Performance Evaluation Power 0.81 0.574 063 Validation of a short, 3-item version of the subjective numeracy scale. Medical Decision Making, 35(8), 932-936.
] : : J [3] Fagerlin, A., Zikmund-Fisher, B. J., Ubel, P. A., Jankovic, A., Derry, H. A., & Smith, D. M. (2007).

Power Analysis by simulating ESP data for 100 times, AUC, Prediction Error w Measuring numeracy without a math test: development of the Subjective Numeracy Scale. Medical Decision Making, 27(5), 672-680.




