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BEITHREMRERE
Prevalence and Study Design

« % 3% (Definition)

— This indicator is tailored for . with
measuring the constant and

existing frequencies of oo Q
characteristics or disease among Ry

the number of population at a ‘<> winou

given time point (period). In our -

example, we are interested in of sy

Parkinson disease.

'J‘QJIL—" - No direction of inquiry
m- jb ﬂX “-I-(StUdy DeSIgn) Question: "What is happening?"

— Cross-sectional survey.

Prevalence
1% B 7 % (Estimate)

— |t is a proportion.

m
— Prevalence = ~

m number of Parkinson disease among the underlying population size
equal to N.

J& Fi (Usefulness)

— Prevalence is used for measuring disease burden in
community in order to elucidate health demand, health
planning for clinical manpower, and resources allocation
for Parkinson disease. All these aspects are related to
health administration.
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Prevalence, incidence, and mortality

of PD

A door-to-door survey in Ilan County, Taiwan

R.C. Chen, MD; S.F. Chang, MD, MPH; C.L. Su, MD; T.H.H. Chen, DDS, PhD; M.F. Yen, MS;
H.M. Wu, BS; Z.Y. Chen, MD; and H.H. Liou, MD, PhD

Article abstract— Backeround: The reported prevalence and incidence rates of PD ware signific lower ip Chi
than those ig 1. in China and Taiwan have a sin - \“ ; M
the pr gL PD in Taiwan. Methods: T . %8 A e

i aged 40 years or olde !

ns of parkinsonism
negative results
ureau of Nationa
lity registration
e 11,411 contd

Il age groups
- == would be foun

y rate of PD afté 3 R =
= L. ses versus non-PD ). The 5-year
S tistically lower than that in non-PD cases (92.84%). Conclusion: The

N . Lo vere much higher than those reported in China, but closer to those in
: i = environmental factors may be more important than racial factors in the

NEUROLOGY 2001:57:167021656 Original Reséarch

Original Research

%2 F % (Background)

The reported prevalence and incidence rates of PD were significantly
lower in China than those in Western countries. People in China and
Taiwan have a similar ethnic background.

% B 4% (Objective)
To investigate the prevalence, incidence, and mortality rate of PD in
Taiwan.

R F & (Methods)

population-based survey patients with PD aged 40 years or
(two-stage door-to-door approach) ’ older in Ilan, Taiwan

12



Original Research

A map of the survey area in llan, Taiwan
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Figure 1. A map of the survey area in Ilan, Taiwan.
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Table 1 Age and sex distribution of the total population, targeted
population, and participation rates in Ilan on January 1, 1993

Age group, y Men Women Both sexes

No. of total population
0-39 32,184 29.929 62,113
40-49 2096 1876 3972
50-59 2108 1957 4065
60-69 1738 1501 3239
70-79 812 821 1633
80+ 218 339 557
Total 39,156 36,423 75,579
Total (40+) 6972 6494 13,466

No. of target population

No. of participants

Participation rate, %

14
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The prevalence of PD in llan (per 100,000)

Men Women Both sexes
No. of Prevalence per No. of Prevalence per No. of Prevalence per
Age ¥ cases 100,000 cases 100,000 cases 100,000
40-49 1 78.3 0 0.0 1 37.8
50-59 4 252.5 0 0.0 4 122,56
60-69 3 2249 11 896.5 14 546.7
T0-7T9 4 645.2 [ 1000.0 10 819.7
80+ 3 20134 5 23256 8 2197.8
Total (40+4) 15 302.2 22 4319 a7 367.9
Age-adjusted (40+) 209.2 423.9 3579
Age-adjusted (for all age) 108.7 154.0 1301
15
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Figure 3. Comparison of age-specific prevalence rates of PD obtained through door-to-
door studies. The prevalence rates in Taiwan are much higher than those reported in
mainland China but closer to those in Kinmen (4 F) and Western countries.
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Prevalence of Pressure Ulcers

Point Prevalence: A measure of the number of cases of
pressure ulcers at a specific time.

Period prevalence: A measure of the number of cases of
pressure ulcers over a prolonged time period such as the
entire hospitalization.

Reflecting the total burden of the disease and providing
insights into the magnitude of the pressure ulcer problem
for the planning for health resource needs but provide
fewer insights into the quality of care being delivered.

17
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Incidence and Study Design

* The concept of incidence is highly related to relative
instantaneous rate (proposed since Newton in 17t
Century)

* Study Design:
— Follow-up study

Incident cases ]
Normal Follow-up
Cohort \[ Censored subjects ]
Total
Cohort

18



Subjects With
(exposed) |_. outcome
2 I [ ] Without
nciaence
. Q

Cohort
With
|_D outcome
)
-/

selected
. Controls |_<>z\{ji:sg#]le
* Estimate: (mempose)

for study
1 P

+ >
Onset Time
of study

_ Total Events (i.e. Parkinson Dx)

Total Person — time -

Direction of inquiry

Question: "What will happen?"

* It represents relative instantaneous rate (force of morbidity) of
yielding events (Parkinson disease) per unit time (years). The
higher the incidence, the higher the risk for a specific
population.

e Usefulness:
* Theincidence is a measure for elucidating the etiological aspect
of disease of interest.

19
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Prevalence, incidence, and mortality
of PD
A door-to-door survey in Ilan County, Taiwan
R.C. Chen, MD; S.F. Chang, MD, MPH; C.L. Su, MD; T.H.H. Chen, DDS, PhD; M.F. Yen, MS;
H.M. Wu, BS; Z.Y. Chen, MD; and H.H. Liou, MD, PhD
‘ A= Y H-3%2
EEREEZER
The incidence PD in llan (per 100,000)
Men Women Both sexes
No. of Incidence per No. of Incidence per No. of Incidence per

Age, ¥ cases 100,000 cases 100,000 cases 100,000
40-49 0 0.0 0 0.0 0 0.0
50-59 2 25.4 1 12.0 3 18.5
60-69 3 45.4 3 49.6 6 474
T0-79 3 938.1 3 1025 6 100.2
B0+ 0 0.0 0 0.0 0 0.0
Total (40+) 8 32.5 7 27.8 15 30.1
Age-adjusted (404) 30.5 27.0 28.7

Age-adjusted (for all age) 11.1 9.8 ) 60.4
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Figure 4. Comparison of age-specific incidence rates of PD reported in China, Sweden, Hawaii,
Olmsted County, Minnesota, and Taiwan. The incidence rates in Taiwan

are much higher than those reported in mainland China but closer to those in Western
countries.
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Incidence of Pressure Ulcers

The number of new pressure ulcers in people
without an ulcer at baseline

Direct measure of quality of care and the
identification of causative factors for pressure ulcer
development.

22
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* The concept of incidence is highly related to “relative
instantaneous rate” (proposed since Newton in 17t
Century)

e Study Design:
— Follow-up study

Incident cases ]
Normal Follow-up
Cohort \[ Censored subjects ]
Total
Cohort
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Sir Isaac Newton

* 1669 -- Lucasian Professor of Mathematics at
Cambridge (a position now held by Stephen
Hawking)

* 1689 -- Member of Parliament representing
Cambridge

e 1699 -- Master of the Mint

1701 to 1702 -- Member of Parliament for the
second time

e 1703 -- President of the Royal Society of London,
the United Kingdom's national academy of
science

e 1705 -- Knighted

24



Trinity College
University of Cambridge
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Newton's Second Law and

Survival of Disease
e Survival vs Distance

(177%) (2E &)

* Hazard Rate (Incidence) vs Velocity

(Rl &) (B4 %) (32 &)

26
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RE (Velocity) B2 & (Rate)

- £193%E Average Velocity
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Incidence and survival (1)
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* Concept of Rate:

— To measure rates of death or disease (such as Parkinson
disease), we had better start from survival function.

S(t) = P(Surviving from time = 0 to time = t)
= P(Surviving during [0, t])

— Equivalently,
S(t) = P(Surviving beyound time t)
=P(T=>=t) 0<S(t) <1



Incidence (Hazard Rate) and survival (2)

e Ex. Suppose we have S(t) = e V0%

— The probability of surviving beyond t (age)=20 year is
S(20) = P(T = 20) = ¢~ 90420 = 0,45

— Median survival time (Half of life)
e 00%tm = 0.5, ¢, = 17.33 year

0.9 A
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Effect of Pressure Ulcers on the
Survival of Long-Term Care Residents

* Background. Past studies have emphasized that patients with pressure ulcers are
at high risk of dying. However, it remains unclear whether this increased risk is
related to the ulcer or to coexisting conditions. In this study we examined the
independent effect of pressure ulcers on the survival of long-term care residents.

* Methods. We evaluated all 19,981 long-term care residents institutionalized in
Department of Veterans Affairs (VA) long-term care facilities as of April 1, 1993.
Baseline resident characteristics and survival status were obtained by merging data
from five existing VA data bases. Survival experience over a 6-month period was
described using a proportional hazards model.

* Results., Pressure ulcers were present in 1,539 (7.7%) long-term care residents.
Residents with pressure ulcers had a relative risk of 2.37 (95% Cl = 2.13, 2.64) for
dying as compared to those without ulcers. After adjusting for 16 other measures
of clinical and functional status, the relative risk associated with pressure ulcers
decreased to 1.45 (95% Cl = 1.30, 1.65). No increased risk of death was noted for
residents with deeper ulcers.

* Conclusions. Pressure ulcers are a significant marker for long-term care residents
at risk of dying. After adjusting for clinical and functional status, however, the
independent risk associated with pressure ulcers declines considerably. The fact
that larger ulcers are not associated with greater risk suggests that other
unmeasured clinical conditions may also be contributing to the increased mortality,
associated with pressure ulcers.
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Effect of Pressure on Survival of
Patients in Long-term Care by Stage
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Figure 1. Proportional hazards estimates of the proportion of patients

surviving, by weeks from baseline, for the no pressure ulcer and the ulcer 31
stages 2. 3, and 4 subject groups, withowt adjustment for other factors.
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Incidence and instantaneous rate
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* |Instantaneous rate:

— Newton defined an instantaneous rate as the
change in S(t) as the length of the time interval (At)
becomes infinitesimally small.

— The derivation of S(t)= —S(t)

d S(t+AD-S(D)
ES“) ~ At

= slope of a straight line between S(t) and S(t+At)

32
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Incidence and instantaneous relative rate

| N

« BrEF4a ¥ £ (Instantaneous relative rate)

— Newton’s instantaneous rate is rarely used to
describe mortality or disease data, because it does
not reflect risk.

— A rate of 10 deaths per month in a community of
1,000 individuals indicates an entirely different
risk than the same rate in a community of 100,000.

— To measure risk, a relative rate is created, where

_ig(t)
: _ _ "4
Instantaneous relative rate = h(t) = % s

33

Applications with Incidence

— An instantaneous relative rate is called a hazard rate in
human populations, sometimes called the force of
mortality (an instantaneous rate of death) or relative
velocity from the viewpoint of physics.

— To estimate the instantaneous rate of h(t), we must know
the exact form of the survival function 5(t).

d
Instantaneous relative rate(BFIRFAE Z) = h(t) = a0 S

?' Incidence rate (B8 X)=1, = Eﬁk;&t/ﬁgqjkmﬁi
‘ " 34
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rd in Nursing

(Newton’s Second Law )

AFEZRE

Total Person — time

Fig. 1.1 Diagram of individual risk
time and disease status
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X Influenza
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3. P/l (Prevalence/Incidence) ratio

Prevalence Pool:

Prevalence pool

Arrival rate, | mDeparture rate, [ s

N

— Suppose a population with size N consists of m prevalent Parkinson
disease cases. In a cross-sectional survey, prevalence (P) is estimate as

m
P=3

— In a steady population (i.e. inflow = outflow), we have the following
balance equation in a small time inter (At)

m I

IX(N—m)XAt=uxmxAt => =
N-m u

fN>mN-m=N

I(Incidence) > P 1

TTuT D (Average Duration)

P(Prevalence) = p ;

3. P/1 (Prevalence/Incidence) ratio

Usefulness:

This indicator is used to denote the average duration of
disease.

It has several applications. In our example of Parkinson
disease, the P/l is used to reflect the quality of
treatments or therapies.
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Table 4 Prevalence, incidence, and ratio of PD in community-
based studies

Prevalence Incidence

per per Prevalence/
Location 100,000 100,000 incidence
Rochester, MN* 187.0 20.0 94
Carlisle, England® 113.0 12.0 9.4
Iceland®* 162.0 16.0 10.1
Turku, Finland® 120.1 15.0 8.0
Yonago, Japan?® 80.6 10.0 8.6
Sardinia, [taly® 65.6 4.9 134
Benghazi, Libya% 314 4.5 7.0
Ferrara, ITtaly* 164.7 10.0 16.5
China? 18.0 1.9 9.5
Ostergotland, Sweden?’ 115.0 11 10.5
Ilan, Taiwan (current study) 130.1 10.4 12.5
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The Relationships Among Incidence, Prevalence,
and Duration of Disease: Asthma

Annual Prevalence Duration=
Incidence Prevalence/

Annual
Incidence
4.8 years

6/1,000 29/1,000

3/1,000 32/1,000 10.7 years
2/1,000 26/1,000 13.0 years
1/1,000 33/1,000 33.0 years
1/1,000 36/1,000 33.0 years

3/1,000 30/1,000 10.0 years
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