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Rates

*Time into the denominator

=speed (kilometers per hour)

- 120 kilometers in 2 hours
- average speed : 60 km/hr.

= Health outcomes

="rates" are actually proportions
- mortality rate / attack rate / case-fatality rate

Lamorte, W.W. (2022). Basic Quantitative Concepts. Ratios, Proportion, and Rates. Retrieved November 3, 2022, from Boston University School of Public Health. Web site:

http://sphweb.bumc.bu.edu/otlt/MPH-Modules/PH717-QuantCore/PH717_BasicQuantitativeConcepts/PH717_BasicQuantitativeConcepts4.html



Rates

=] ike a true rate

= incidence rates or incidence density
- the number of health outcomes
- the total exposure time (i.e., time at risk)

Time
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http://sphweb.bumc.bu.edu/otlt/MPH-Modules/PH717-QuantCore/PH717_BasicQuantitativeConcepts/PH717_BasicQuantitativeConcepts4.html



Incidence rate ##wigsrzms

TABLE 2 | Incidence rates and effect sizes of outcomes by valve replacement status in ESRD group.

Outcomes Variables Total numbers Event (%) / per 1,000 person-years Models Hazard ratios (95% CI) P value
Total mortality Patients with mechanical valve 456 412 (90.4%) / 457 .4 0 1 (reference) MNA
1
2
3
Patients with bioprosthetic valve 456 406 (89.0%) / 426.8 0 1.00 (0.95-1.06) 0.88
1 0.98 (0.93-1.05) 0.55
2 0.99 (0.93-1.05) 0.64
3 0.88 (0.82-0.93) =0.001
CV death Patients with mechanical valve 456 236 (51.8%) / 262.0 0 1 (reference) MNA
1
2
3
Patients with bioprosthetic valve 456 208 (45.6%) / 218.7 0 0.98 (0.90-1.08) 0.58
1 0.96 (0.89-1.04) 0.29
2 0.97 (0.89-1.05) 0.38
3 0.83 (0.76-0.90) =0.001

CI, confidence interval: CV, cardiovascular; ESRD, end-stage renal disease; NA, not available.

Model 0: crude effect size by the two groups.
Model 1: agjusted effect by age, sex.

Model 2: adjusted effect by age, sex, total number of valves replaced, hypertension, diabetes mellitus, congestive heart failure, coronary artery diseases, and chronic obstructive

pulmonary disease.

Model 3: adjusted effect by age, sex, total number of valves replaced, hypertension, diabetes mellitus, congestive heart failure, coronary artery diseases, chronic obstructive pulmonary
disease, and medications {antiarrhythmic agents of la Ib, Ic, Ill, calcium channe! biockers, angiotensin receptor blockers, statins, insulin, oral hypoglycemic agents).
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Proportions

=Relates a part to a whole

=Total class size is 100 (20 male / 80 female)

= The proportions of
- Male is 20/100 or 20%
- Female is 80/100 or 80%

=44 died / 79 lived
=" Proportion (died) : 44/(44+79) = 0.36 or 36%

- “case-fatality” rate

Lamorte, W.W. (2022). Basic Quantitative Concepts. Ratios, Proportion, and Rates. Retrieved November 3, 2022, from Boston University School of Public Health. Web site:

http://sphweb.bumc.bu.edu/otlt/MPH-Modules/PH717-QuantCore/PH717_BasicQuantitativeConcepts/PH717_BasicQuantitativeConcepts4.html



Prevalence (proportions)

Number of cases that existed in a given period
Number of people in the population during this period

Period prevalence =
(proportion)
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= Prevalence is low (<10%)
= Prevalence = incidence x duration



Simple Ratios

# I IS T

- O1 & 83748 77540 108.0
'A ClaSS --O# 81220 75799 1072
=20 male students and 80 female students ——; 0 %25 078
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Risk calculations in a cohort study

Disease Disease dose not Incidence Rates of
> Totals :
develops develop Disease
a
Exposed a b a+b
: a+b
First select c
Not d +d
ot expose C d C 1 d
—— =Incidence in exposed ~ —— = Incidence in non-exposed
a+b ctd
" L] a
Incidence in exposed  \1p

Relative risk (RR) =

Incidence in non—exposed (C-I-Ld
« RR=1, No association

* RR>1, Positive association (possibly causal)

* RR<1, Negative association (possibly protective)

Gordis, L. 2004. Epidemiology. ELSEVIER. Page 180



Risk calculations in a cohort study

Hypothetical cohort study, the relation of smoking to the development of
coronary heart disease over a 1-year period.

CHD Incidence
CHD Dosenot Totals per 1,000
develops

develop per Year
Smoke 84 2916 3,000 541000 =280 per 1,000
Do not smoke 87 4,913 5,000 8(7)0 +1000 = 17.4 per 1,000

: : Incidence in exposed 28.0
Relative risk (RR) = P == =1.61

Incidence in non—exposed  17.4

Gordis, L. 2004. Epidemiology. ELSEVIER. Page 180



Case-Control study

First Select
Cases Controls
(With Disease) (Without Disease) Sl
Then Measure ~ VVere exposed d b % (exposed)
Past Exposure  ywere not exposed C d 2 (non-exposed)
Odds % (case, disease) g (control, without disease)
. _ Odds (exposed) _a/b _ad B o
Odds ratio (OR) 0dds (non—exposed) o be OR=1, No association

* OR>1, Positive association (possibly causal)

: Odds (case,disease a/c _ad
Odds ratio (OR) = { : .) = b/ = . . : :
Odds (control,without disease) /4 bc * OR<I, Negative association (possibly protective)

Gordis, L. 2004. Epidemiology. ELSEVIER. Page 182



Relative risk & Odds Ratio

Do Not
Develop
. Develop
Disease .
Disease
Exposed 200 9800
Not
Exposed 100 9900

Relative risk (RR) & Odds ratio (OR)

. 200/10000 _200%9900
100/10000 100%9800
= = 202

Gordis, L. 2004. Epidemiology. ELSEVIER. Page 184

10,000

10,000

Do Not
Develop
. Develop
Disease .
Disease
Exposed 50 50 100
Not
Exposed 25 75 100

Relative risk (RR) # Odds ratio (OR)

50/100 _ 50%75
25/100 25%50




i 3 —’F% (Odds Ratio)

Case-Control Study

First Select
CHD Cases Controls
Smokers 112 176
Past Exposure
Non smokers 88 224
Odds Ratio (OR) =? #eAe § 6 [-2.x1sx

[OR: ¥ ]

Gordis, L. 2004. Epidemiology. ELSEVIER. Page 186



Odds Ratio

Unmatched study Matched study
(10 cases and 10 controls) (10 cases and 10 matched controls)
Cases Control Exposed Non Exposed
Exposed 6 3

Exposed 2 /@
Non Exposed 3

Non Exposed 4 7

Odds ratio = chl -2’35 Odds ratio (matched pairs) = b % =4

3x4 C

Gordis, L. 2004. Epidemiology. ELSEVIER. Page 185-187
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n (%) n (%)
CKD stage Male 232 (70.1%)
CKD 3A 147 (44.4%)
‘L P CKD 3B 101 (30.5%) Medications
: ’?‘r ! * v | CKD4 52 (15.7%) Diuretics 251 (75.8%)
_ (”‘;):;ori) e & i+ CKD 5 31 (94%) MRA 80 (24.2%)
Heart condition -blocker 209 (63.1%)
Non-HF 254 (76.7%) ACEI or ARB 249 (75.2%)
?"? HFpEF 45 (13.6%) Anti-platelet agents 226 (68.3%)
7},'_ . HFrEF 32 (9.7%) Anti-coagulants 62 (18.7%
mean £SD  median (IQR)
E— L o 1'3/5\—';‘315( Age 81.316.6  82.7(76.5-86.5)
o - » eGFR (ml/min per 1.73m?) 39.51149 43.4(29.9-52.2)
(Z_&) o i@ MNA-SF 123+2.1 13 (11-14)
Timed Up and Go test (sec) 20.711.6 18 (14-24)
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ORIGINAL RESEARCH

in Cardiovascular Medicine

Long-Term Outcomes of

Bioprosthetic or Mechanical Valve
Replacement in End-Stage Renal
Disease: A Nationwide
Population-Based Retrospective
Study

Guan-Yi Li"", Yun-Yu Chen™?, Fa-Po Chung"*, Kuo-Liong Chien?, Chiao-Po Hsu** and
Yenn-Jiang Lin'?

?

TABLE 1 | Baseline characteristics of ESRD cohorts after propensity-score

matching.

Variables

Age

Male gender
Valve location
Aortic valve
Mitral valve
Tricuspid valve
Pulmonary valve

Total number of
valves replaced

1

2

3

4
Comorbidities
ESRD (%)

Diabetes mellitus (%)

Hypertension (%)
COPD (%)
CHF (%)

Prior stroke (%)

Mechanical
valve
(N = 456)

674+ 118
240 (52.6%)

242 (53.1%)
246 (53.9%)
13 (2.9%)
0 (0%)
1.10 £ 0.30

411 (90.1%)
45 (9.9%)

456 (100%)
16 (3.5%)
53 (11.6%)
4 (0.9%)
118 (25.9%)
16 (3.5%)

ESRD group
(N=912)

Bioprosthetic

valve
(N = 456)

66.8 +11.9
254 (55.7%)

234 (51.3%)
254 (55.7%)
27 (5.9%)
3(0.7%)
1.14 £ 0.35

395 (86.6%)
59 (12.9%)
2 (0.44%)

456 (100%)
22 (4.8%)

62 (13.6%)
4 (0.9%)

110 (24.1%)
22 (4.8%)

P value

0.51
0.35

0.60
0.60
0.02
0.24
0.08

0.18

>0.99
0.32
0.37

>0.99
0.54
0.32




Death

sex

Med1l

Med2
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CKD
CKD CKD CKD CKD
3A 3B 4 5

o Male| 101 71 39 21
“Femald 46 30 13 10




Chi-square (x?) test
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Chi-square (x°) test
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?frontiers published: 04 June 2021
in Cardiovascular Medicine doi: 10.3389/fcvm.202 98

Impacts of Heart Failure and Physical
Performance on Long-Term Mortality
in Old Patients With Chronic Kidney
Disease

Shuo-Chun Weng "2, Yu-Chi Chen?, Chiann-Yi Hsu’, Chu-Sheng Lin®,
Der-Cherng Tarng %" and Shih-Yi Lin"**

TABLE 1 | Baseline characteristics of older patients with different staging of CKD.

Characteristics CKD stage 3A (n = 147) CKD stage 3B (n = 101) CKD stage 4 (n = 52) CKD stage 5 (n = 31) p-value
Age, years 83.1 (77.1-86.3) 81.8(76.0-86.7) 83.2 (79.0-87.1) 78.8 (73.3-83.8) 0.043
Male 101 (68.7) 71(70.3) 39 (75.0) 21(67.7) 0.846
Heart condition 0.001
Non-heart failure 119 (81.0) 84 (83.2) 36 (69.2) 15 (48.4)
HFpEF 15(10.2) 12 (11.9) 10 (19.2) 8(25.8)
HFrEF 13 (8.8) 5(4.9) 6(11.5) 8(25.8)
Medications
Diuretics 108 (73.5) 72 (71.3) 47 (90.4) 24 (77.4) 0.054
MRA 31(21.1) 16 (15.8) 18 (34.6) 15 (48.4) 0.001
B-blocker 88 (55.9) 60 (59.4) 41 (78.9) 20(64.5) 0.078
ACEl or ARB 110 (74.8) 77 (76.2) 43 (82.7) 19(61.3) 0.183
Anti-platelet agents 95 (64.8) 66 (65.4) 44 (84.6) 21(87.7) 0.052
Anti-coaqulants 24(16.3) 13(12.9) 19 (36.5) 6(19.4) 0.003
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Crosstabs Crosstabs
Row(s) Exact.. Rowis): Exact.
@a FFA% INO] ——— da FFER INOJ & Male [sex] g —
&, CKD stage [CKD] statistics... &, Death [Death] & Diuretics [Med1] - S
&> Death [Death Cells... & Heart condition [HC] ——— — Cells...
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& Heart congfition [HC] Format.. &7 Age [age] —
&5 Male [sex] — £ eGFR (mlimin per 1.73m... - & CKD stage [CKD] ‘| —
E;, Diuretics [Med1] Style... ﬁ MMA-SF (0 o 14) [MK] | Style...

MRA [MedZ] ﬁ Timed Up and Go test (5.

& onox 1001 Bootiap.. per o Boottzp..

&5 B-blocker [Med3]

E;, ACEl ar ARB [Medd]
&5 Anti-platelet agents [M..
&5 Anti-coagulants [Med]
& Age [age]

& eGFR (ml/imin per 1.73...
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| Display clustered bar charts || Display clustered bar charts

7] Suppress tables [7] Suppress tables
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3 Crosstabs: Statistics

l&] Chi-square

- Mominal
|| Contingency coefficient
] Phi and Cramers ¥
[] Lambda
[ Uncertainty coefficient

] Correlations

- Crdinal

| Gamma

[ Somers"d

| Kendall's tau-b
| Kendall's tau-c

- Mominal by Interval

[] Eta

] Kappa
] Risk
[ McMemar

[ ] Cochrans and Mantel-Haenszel statistics

| continue || cancel |[ Help |

3

1]
KDl :
| Style... |
Bootstrap
Help

L) Crosstabs: Cell Display
- Counts - r-test
[ Observed [ ] Compare column proportions

[7] Expected

["] Hide small counts

@\

F'ern:entages
[ Row

[ Column
[] Total

- Residuals
[] Unstandardized

[] Standardized

[] Adjusted standardized

- Maoninteger Weights

@ Round cell counts

Mo adjustments

Round case weights

Truncate cell counts Truncate case weights

| Continue || Cancel || Help |




kBN ;ﬁ» »]-SPSS (Crosstabs)

L) Crosstabs ‘ x
— Exact. .
Rowis) —
EEEI.CL. e - K
&y FREE [NOJ & Male [sex] i — E2 Exact Tests
&, Death [Death] & Diuretics [Med1] Statistics... rvrmototic o
e Bl | e — symptotic on
&) Heart condition [HC] Cells... 2Ymp .
Age [age Column(s). Monte Carlo
ﬁ ge [age] _ Format...
£ eGFR (mlimin per 1.73m._.. - & CKD stage [CKD] Confidence level: o
£ MNA-SF (0 to 14) [MN] Style...
. Number of samples:
£ Timed Up and Go test (s... —
- Layer 1 of 1 TRy EE <.5J@ Exact
[« Time limit per test: 5 minutes
Exact method will be used instead of Monte Carlo
-» when computational limits allow.
For nonasymptotic methods, cell counts are always
& rounded or truncated in computing the test statistics.
|| Display clustered bar charts
[] Suppress tables [Gnntinue” Cancel || Help ‘
[ DK ” Paste || Reset || cancel || Help | L
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Crosstab test * Death Crosstabulation
CKD stage Death
CkD 3A CKD 3B CKD 4 CkD & Total Alive Death Total
Heartcondition  Mon-HF  Count 118 84 36 15 254 test Mo Count 30 4 34
% within CKD stage 281.0% 23.2% 69.2% 43.4% T6.7% % within Death 10.5% 9.1% 10.3%
HFpEF  Count 15 12 10 8 45 Yes  Count 287 40 297
% within CKD stage 10.2% 11.9% 19.2% 25.8% 13.6% % within Death 89.5% 80.9% B9.7%
HEEF Count 13 5 G g 32 Total Count 287 44 331
% within CKD stage 3.8% 5.0% 11.5% 258% 89.7% % within Death 100.0% 100.0% 100.0%
Total Count 147 101 52 K} an
% within CKD stage 100.0% 100.0% 100.0% 100.0% 100.0% Chi-Square Tests

Asymptotic
Chi-Square Tests Significance Exact Sig. (2- Exact Sig. (1-
Walue df (2-sided) sided) sided)
Asymptotic
Significance Pearson Chi-Square o7 i 782
Walue df (2-sided) Continuity Correction® .ono 1 Aag2
Fearson Chi-Square 21.558° 3] 0o Likelihood Ratio 079 1 Jia
Likelihood Ratio 19173 3] 004 Fisher's Exact Test 1.000 AT
Linear-by-Linear 11965 ' 001 Linear-by-Linear 077 1 789
Association ' ’ Association ' ’
M ofValid Cases 33 M ofvalid Cases 33

a. 2 cells (16.7%) have expected count less than 5. The minimum a1 cells (25.0%) pave expected count less than 5. The minimum expected countis 4 .52,

expected count is 3.00.
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Row(s): Exact age eGFR MM TU
&, Diuretics [Med1] — E 41 14 15 Death
8 12 13 Death Alive Total
2 Crosstabs: Statisti reti
& Death [Death] [] Chi-square [] Correlations Mo 1 74 80 alb
Mominal Ordinal Total 44 287 33 C d
“1of1 ] Contingency coefficient | | [7] Gamma
[] Phi and Cramers V [] Somers"d _ _
[] Lambda [7] Kendall's tau-b Risk Estimate
[] Uncertainty coefficient [] Kendall's tau-c 95% Confidence Interval
Nominal by Interval || Kappa Value Lower Upper
[C] Eta ¥ Risk Odds Ratio for Diuretics
_ 16.332 2.211 120612
] McMemar (Yes/MNo)
[ Cochran's and Mantel-Haenszel statistics Forcohort Death = Death 13.705 1.918 97.941
Reset ][Cance|][ Help ] For cohort Death = Alive 839 789 892
! v v Y lgnnﬁnue][ Cancel ][ Help ] Mofvalid Cases EEY
0 0 1
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