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Example 1:

The ratio of white blood cells relative to red

cellsis 1: 600 or 1/600, meaning
that for each white cell, there are 600 red ce

lls.
Example 2:

The number of children with scabies at a certain time

The number of children with malnutrition at a certain time

e

SN
Hd-woman

————— T

. ot — e Rttt
Other examples unciude:Qex—ra!Lo;'-g!_pit_c:r-Eqpulat:on ratio, ¢h

Proportion
'-_"—\—-—...__,_

-—_———_.-_-__
@ ‘I;;;;:;-);)rtio\r\rjis a ratio which indicates the relation in magnitude of 3 part of
‘_‘“—‘——*‘-—w-—--—-____‘_“_-:.—__-—-a . g —— oS "—'__—"::::-1 === e

the whgl‘g_e_.l‘rhe_r_uyr_nge_[gt_qg is alwaysgl_cjg@__q in the@}“om{ﬂf‘fﬁa_ A
proportion is usually expressed as a percentage.

WL _ .

! The number of children WIith scabies at a certain time X 100

|

[l

The total number of children in the village at the same time

Rogothon: the vamoey of STWETEES 3P Qrory o past e’?r
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Measurement of mortality

Traditionally and universally, most epidemiological studies begin with
mortality data. Mortality data are relativelv{eas} to ob?aiﬁ)and, in rmany
countries(ﬁonably accura@ Many countries have routine systems for

collecting mortality data. Each vear, information on deaths is analysed and
the resulting tabulations are made available by each government, Mortality

data provide the starting point fO_@ggy_g;:_idemiologica! studies. In fact, they
al’_?_lhE(fr_iﬂ__j'CE[_r‘(_Eﬂ)urCa for the epidemiologist. The basis mortality data is the
So we 1st look at the death certificate for ascertaining the

Limitations:

Mortality data are not without limitations. Problems posed are posed by:

« (The incomplete raporting oF the deatih -
* Choosing a single cause of death.
» (Chamging coding systermd anclghanging diagngs may affect the

. Eli'is'e'a':sés- with low fatalitw}_ (e.g. mental diseases, arthritis),

‘Uses:

@tistics on causes of death pre important and widely used for 2 number
of purposes. They may be employed in explaining trends and differentijals

in ovg__lja}j___ﬂ?rtali_ty, indicating pr_i_qr'rti_gi for health action and aﬂucqti_on._of

resources, in designing intervention Programmes- moreover, they give
s b= STl wl —_—mi T Y s R

important clues for epidemiological research.
e T e g L2

Mortality rates and ratio:
— "

Mortality rates and ratios are widely used for a number of purposes. They
may be employed in explaining trends and differentiais in overall

e e —_

et e TN L
mortality, in deciding priorities for health action and the allocation of
T g TR e e e s P T R i

< e
¥
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|
|

resources Ln designing |:'ftervent|on£rogramme and in the he assessment

{(and momtormg of pubhc health probiems and pr programmg? Moreover,
they give |mportant clues for Epudemmloglcal research.
TR ., -'.-—"_"-—\—q-—__\_

- — e —— . e -

Lrude death rate:

-

.-.-._.-__i__

N

Q‘he 5|mplPst measurement of mortaljls th crude death 1 rate} It is
defined as “

the number of deaths (from all cases) per. 1000 ‘estimated mid-
hﬂ:ﬂ:ﬂh—q—m T
year population i in one year, ina given place" It measures'the rate at

T s e T i

which deaths are occurrin

g fmm various cause in a ) 3 given n population,

during a SpECIfIPd period. The crude death rate is calculateduf:c_n;_;he
formula:

! _Total number of death _ X100,00
l total population

P

Itis important to retogmze that the'g__‘cruﬂe death até summarises the
effect of of two factors:

{4 Population composition

L:L) Age-specific degt_h rates (which reflect the probability of dying). o

Spec;flc death rate:
When analysis is planned to throw light on aetmlugv. it |u§e'ﬁ-tl.\ﬁtc use

e b B e

(specific death rates) The specific death rates may be :

[

_-:.:"a Cau';e or dISEaSﬂ speciic- e, tUbEFl‘.lllﬂfplS (EHHCEI t7 1o ldent!
¢ specific- e.g.

{Reiat“ﬂ" to sgec:hc groups- .g. age- spemf:c, sex-specific, age and 1 sex
spenflc etc.

~=> Rates can also be made speglfc for other variables such as{mcome}
f?ehgaon‘“\@aéé\fhous_l_rlg

etc. Specific death rates can help us identify

——

particular _groups “at risk”, for preventive actmn. They permit
comparisons between causes within the same populanon. i

N —_—— _—— ——— e ——
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Case fatality rate {ratio):

(- : AR s e g
@ase fatality represents the/ !cill_lng__ggwer of a disease it is simply the ratio

————

of deaths to cases. The time interval i§ not specified JCase fatality rate is

typically used in@&m]fé&iﬁﬁuﬂﬂéégge.g. food poisoning, cholera,

measles). Its usefulness for chronic disease is limited, because the period
. T e T e — —a

from onset to death {E Ionaan uarialil}.,The case fatality rate for the

TR s e . . T —— 7 b L e e .

same disease may vary in different epidemics because of changes in the
agent, host and environment factors.

e
" i

Proportional mortality rate:
—_—— —

It is sometimes useful to know WQ§3_mﬂion of total deaths are du to a
particular cause (e.g. cancer or what proportion of d

particular age group (e.g. above the age of 50yrs)
cxpresses the “number of deaths due to a particular cause (orin a specific
age group) E_e_r__l_qq__[_g_r“;@_{]_)_t_gt_gL{_:!ggt_hs". Thus we have:

';o Proportional mortality from a specific disease

eaths are occurring in a

———

(Proportio

rtional mnrtah’_g__rEE@

— e —mm e —

1

'I a

Lo Proportional mortaiity rate for aged 50 years and above
' - e

L Proportional m_cy_rtality_r_:i_é is computed usually for a broad disease group

{such as communi

Under - 5 proportionate mortality rate

——— aean

cable diseases as a whole) and for a specific disease of

major public health importance, such as cancer or coronary heart disease in
- T TR ——
industrialized countries,

e

Survival rate:
Itis the proportion of su_;giggrg_ig__a_g__rpup, {e.g. of patients) studied and
- Itis a method of de;;:;ii_:._ing

fo_ljp_iued over a period (e.g. 2 5- yr peried)

Prognosis in certain disease conditions JThe survival period §s usuaity

reckoned fro?n—th_e_gate of diagnosis or start of the trpa;ment!@ruive! rates

have received special attention in cancer studies, L

e
D
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Morbidity has heen deﬁned.as ‘(:i
a_state of physiological well-being”.

n

terms as sickness, illness, disability etc. The WHO Expert Committee

deparcobiesivshoChie
Y departure) subjective o objective) from
The term is used equivalent to such

on

Health Statistics noted in its 6th report that morbidity could be measured in

terms of 3 units —

. (_F:g[snns who were ill.)

-P""‘-hq._,_..:_——-——._ i = S . s = e ——
*{The allness_]penods or spells of 1IInessI_tlra__t____t_bggﬂg_rsons experi

e ——

. ﬁnﬁéaﬁét—it—:a(days, weeks, etc)of t%m
-—-——-._____ -__-_-_'_—'--—-—-—-—-'-u-"-""'

These aspects of morbidity are commonly measured by morbidity rates or

enced,’

Ise sisis ekt L)
morbidity raties, namely frequency gurationpnc(szveritil Disease frequency

o

is measured bﬁﬁTdenc%antﬁﬁ'@(he average duration per
——— e FER L S S —_—— — -

case or the disability rate, which is the average numb

he case
fatality rate may be used as an index of severity. This section focuses on
incidence an prevalence rates, which are widely used to dgEribe disease
occurrence in a community. T

PEF person, may serve as a measure of the duration of illnesses \T

The value of morbidity data

They describe thnd(nm bf the disease load in the community,
and thus assist the éstabf_ishr_ﬁ_(ﬂ_gf priorities.
They usually prouidﬁ?ﬁ?ﬁﬁ@ﬁéjs_@ﬁﬁo@_@ and(clinically
relevant information on patient characteristics than can b obtained from
mortality data and are therefore essential for basic research.

They serve as@é‘fﬁﬁmmr actiological studies, and thus play a crucial
role in disease prevention, :

e T

They are needed for monitoring and evaluation of diseas

e control activities.

er of days of disability _

T ———
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_ Prevalence

S

l_,H'\-_s.._L-r,_’

[ ”
The term prevalenig\;efers to measure of_ggfg*ssg};o of people
a_f_fg_c_t_t::-_t_i_ E (a d _:geas-e r;(ex‘_we?%gd to‘ a dtugjm a popu@ﬂg_n E E&E
point of time or during specific period.

—=>The prevalence of a disease is measurementjof how common the
:—-—____,_. - = L.r e i _,..!.n-;l-r—_-._ L) A -
disease is —

7> Specifically, itis the(humber of existing cases new and old) of

disease in a defined pOpu!ation_Gi" a given point qf' tir_n_g, oR_ over a
[defined time periody - :

- The broader definition is:

the total number of all individuals who have a disease al a particular time

: Pfe_‘d‘i\m&_:—*— ———— et e NN

the population at risk of having the discase at thic point in time or midway
through perind

Prevaience is of two types:

1. Point prevalence

2. Period prevalence

Tk !'—'=-‘-'-=r|-\-r-'l-_-' e .~ S M T e U g A Gy 5, % e . T e e e




—

1.Point prevalence of a disease is defined as th number of all current@
_[(::_;_I?Ehd'new_]__gf a éiisease@t one poin‘t—in‘ﬁrpr_fs in relation to a defined

population,

The point in point prevalence may for all practical Purposes consist of a day,
several days or even a few weeks depending on the time it takes to examine
et T — e - E —

th-;;pﬂpulation sample. T

' number of all cases(old& new)of specified disese exisiting at a given point in time
I estimated population at risk at the same time

—tem - -~

- Where the term prevalence rate is used, without any further

Qualification, it is taken to mean point prevalence,

Point prevalence has been made specific fm' sexand other relevant
factors or attributes. |

s ——
e

2.Period prevalence

A less commonty used measure of prevalence is period prevalence it

—

me.asures_ths(f;qutm-cgof all current cases(old & new)existing during a
deiincdperioipf the time expressed in relation to defined population.it
A8 . :

include-ssc'ai;ge%ariging beﬂr_r_e_t_)ut existing into or through to the yrs. as well as
those cases arising during the year. Period prevalence is given by the

following formula-

e
l number of existing cases{old & new)of u specified di::e-nse{'durir:;;\a given period of time r'nicrwﬂ
3 l cstimated mid—interval population at risk ]
x100 l
L i

PSSP 737 S SRS 0T o
=3 Prevalence helps to estimate thé’magni_t_ude of hgqlih[disgaseﬂm_
the community, and it_jdgp_ﬁ_fjgs.thé g{:;t_gntiaj___ll_i_gh risk population |

-+ Prevalence rates are especially useful for administrative and planning

¢ purposes, o.g hospital beds 'man power necds, jehabilitation facilities. etc.
l p g-._ e T A U —_— e a — !‘r e i it e

I_ L S — = T e T —— ——— - o

|

|
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lncrdence

'-—-—-.-——_

MA% is defined as theﬁl?nmf’new Casegoccurring in a

( defined populatio 9«\:1 uring a SpeciﬂEa enoa of t timdit is given by the
fo!iowmg formula: T

—

o e

s _—_-___-4_—h_._q —

number of new casesof specified disease duri ng a given period of umi 10¢
population at risk during that period

-

For example if there has been 500new cases of an l“ness ina

A=

. pOpuIatlon of 30 ,000in a year. The incidence rate would | be'
l\SOO/BO {)OOxJDOOper yedy

* Note: incidence rate must include the(unit of time used in the final )

e it
- Opressmn ifu wrote 16. ?per 1000 this would be _madequate the
corroct is 16. 7 per 1000pef' year.

T

P

L]

It will be seen from the above defi

* {Only the new cases)

Dunng a gwcn period of llme{usually one year).

nition that incidence rate refers:

- e e

‘Ina  specitied T populatmn,suf pOpuIatlon at risk kpunless other
denommator are cl‘msen

<ot can aiso refe@ﬁ%or(epuso%mmg in a given

period of  time, per 1000 populatronﬁ -for example, a person may suffer
from a common cold more t

han once a year. If he had suffered twice
he would contnbute 2 2 spells of sickness in that year. The formula in
that case is: T )

13

i number of spetls of sickness in defined period of time
* incidence rates—e 2/ S r{-—--{'——m—-f—r',—‘—.—-————:)(lﬂl)ﬂ
mean number of persons exposed to risk in thut perio

/I‘ =
Incidence measure tHe rate at: which new cases are occurring in

population.it is not mﬂuent:Pd by duration of dnspase The use of
| e et — S S, i —

I"l

iT mudence is generah;v restricted to: acﬁt_e_ftbnrﬁmc;\)‘ )
i L ST o L T

ﬂ

i

i




el

ase eSS T T _JEEEEEEEEEEEm_ e
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*  Examplesincludefattack rgﬁcase rate}@ecpndaw attack rate}@si_it_,aj‘

‘admission rateletc,

—— e —

* Attack rate:

Attack rate is defined as{aﬁ?mra%(usuallv expressed as a

percent)u_g.ic_l_ only when the population Is exposed to @or a limited

. . Py —— ek O ———

period of time such as dunn_g;?ﬂ endem[c, it relates the number of

¢ases in population at risk and reflects the extent of epidemic. Attach
m— == __————-“—--—""‘——-uu—-g_;_.__ﬂ..;_

rate is given by: :

number of cases of specified discase during u Specifies time interva!sxloo
total population at risk during the same interpals

-

L

—

* Secondary attack rate:

It is defined as the[huiﬁ-ﬁ—‘-e"r'ﬁ? exposed E&ﬁmmg the disease )
! tumber of expose !

within the range of incubation period following exposure to a primary
T he e = e —— ‘-_‘_-—___‘_—"'-—-—-4‘—'__....1——'—‘

———

case.

Uses of incidence rate

The incidence rate as a health status indicator is useful for taking action:

« To control disease and r

2 For research into acl

iology and pathogene_sjs, dis_Hibution of disease and
efficacy of preventive and therapeutic measures.

Forinstance if the incidence rate

————

—

IS increasing, it might indicate failure of-
effectiveness of the current controf programs. ) -
g D —

e T —— ——

Rising incideng:;_(sit_es might suggest the need for o new disease contrgl or

preventive program or the réporting préct_i}:_e__ﬁfid ig:n_gl_roved

@:Ehﬁ_ﬁé'éjor@ﬁtvtﬁﬁf_@in the incidence of disease may also mean achange
in the actiology of the disease, example change in the agent, host and

environmental characteristics. Analysis of differences in incidence rates
reported from various socio-economic group and geographical areas may
provide a useful insights into the effectiveness of the health service provided.

-—
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Relationship between incidence and prevalence

Prevalence depend on 2 factor ﬁ@gﬂce‘mnc{ﬂ@tmn_gf ilness) Given
the assumption that is stable, the incidence and prevalence can be
expressed as:

L= R

* =incidence x mean duration®. - -
———— e
* Examples for stable condition

-

»
5
E.
=
)
3
o
o
]l
o
FG
r'n
@

..... £3.per 1000 population per year.
* Mean duration of disease:5 years
.:;E@EIH@FE_:IO X 5=50per 1000 popum

Incidence:‘-Pf D
Duration= P/I

T

The above equation(P=) x D) shows that the longer the duration of the
disease’,the greater the pevalence,for example,tuberclosis keep
cropping up throughout the year, the old cases of TB may persist for
monthsYears together. L

On the other hand if the disease is c@)pd’ﬁmrt duréiiu@e_it_her

8

— ——— e i —

because of rapid recovery or death, the prevalence rate will be

i T e —_*-—--‘-..—::'_.-—.*—-—-———v—-_'_:__—'——-- T — .
relatively low compared with the incidence rate.th some disease(e.g
S e e e S T =
food poisoning),the discase is so short lived that there are noyld
e e T
cases.
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through either m_t;e—rapid recovery or more rapid death.
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Odds ratio

* itis the measure of the@trengtﬁ"f the associa loﬁ,between th@

Ffa\EI—_?)and(Qutcomes Odds ratio is closeiy related to the relative risk.it
isa cross prodggg;, G -

= dtis presen?ted by following equation:

" odds of cxposurc to the discascd group
odds of exposed in non diseased({control Jgreup

e ————— e

* ORisusedin Lmse mntrol stud ies RCI'S &COHDRT STUDIES

* ORis the esttmatf_- o(_)w ep the das_ggse under study is relatively
rare.
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8. SCALED QUESTIONAIRES:

s

¥ Morisky et al. (1 986) devemped(a A= ri_e%“;:ﬁéd_ ];;Etﬂﬂﬁa?e){o

assess (_heren—“\( Jth. ant:hypertenswe treatment) Their scale
e u N

demonstrated acceptable. psychometnc properties.

—_

M- Li et al (2005) developed fours i 1§~tusm_-nts to Mmeasure

Qnt:hmﬁve medication adhe adherenceYin a a population of Chinem
— e —— _—-‘__H-____‘_""—-—-—-—._._.
i S _\‘
(qmmlgrants In the US) Their 2Ir measures” are cuiturally sensitive and

demonstrate Food reliability.
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M. The Hill- I-Bone comphance rqH:gh Blood | Pressure Therapy Sca%

includ 14 1tern§ 3.0f 8.ofwhich aref\nrectE( at-assessing medrcat}(nn
——""—-—-—-.-__:_‘__'___

king b ehaviour in hypertensive patients.

T e T T
(Not oniy is this method[matwvly simple emnormcally feasmle tcu
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