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Estimation of confidence intervals for model-based predicted mortality rate

ratios

Considering a GLM model with Poisson error for the number of deaths by age, deprivation

quintile and period:

5
lo.g(dage,i,j) = o + f(age) + Z Bdk -depr + g1 (age * depi) + ﬁperiodj : pe?"iOdj+
k=2
5
+ Z /Bdep,periodk ) PeTiOdj * depk + g2 ((de * periOdj) + log(pyrsage,i,j)
k=2

Reference categories:
Deprivation: first quintile (least deprived)
Period: 2000-02
Considering linear interaction between age and deprivation:
5
g1(age = depi) =Y Bagedep; - age * dep;
=2

Considering interaction of period with splines for age with 1 internal knot:

92(ag€ * periOdj) = 6period,age1 : (pem'odj * age)S + Bperiod,ageg : U(periOdj * age)a

where (period;*age)s represents the standardised period+age variable and v(period;*age)

represents the orthogonalised spline basis.

Mortality rate:

5
log(Rage,z',j) = BO + f(age) + Z /Bdk . depk + 9 (age * depi) + /Bperiodj . periOdj"i‘
k=2
5
+ Z Bdep_period, - Period; x dep; + ga(age * period;)
k=2



where

Ao
log(Rage,i,j) = 10g(dage,i,j) — log(pyrSage,ij) = log <agew)
PYTSage,i,j

Mortality rate ratio between two different deprivation groups, same period:
Rage,i=b.j
= BO + f(age) + Bdi:a + ﬁage,dep:a -age + /Bperiodj . peTiOdj + /Bdep,period:a . peTiOdj+
+ g2(age * period;)—
[50 + f(age) + ﬁdi:b + Bage,depzb -age + /Bperiodj . peT”iOdj + ﬁdep,period:b . peTiOdj"i'
+ ga(age * period;)] =
= 6di:a + ﬁage,depza -age + ﬁdep,pem'od:a 'p€7’i0dj - (/Bdi:b + 5age,dep:b -age + /Bdep,period:b . PeriOdj)

= (ﬁdi:a - /Bdi:b) + (/Bage,dep:a - /Bzzge,dep:b) -age + (6dep,period:a - /Bdep,pem'odzb) : periodj

Calculate Confidence Interval assuming normality of log(RR).

The variance of the log(RR) can be estimated using the delta method:

awg(RR)} A ; [f‘%og(RR)]T
B=p

V AR[log(RR)(B)] ~ [66 x VAR[S] x 0B 4

Olog(RR
[O%(ﬁ)]ﬁgz[l —1 age —age period —period]

[VAR[Bs,_,] COVI[Ba,_.,Ba._,]
VAR[,Bdi:b]
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VAR[f] =

cov [/Bdep,period:b ) ﬁdep,pem'odza] VAR[Bdep,period:b]_

The 95% confidence interval for the mortality rate ratio is then given by:
Rage,i=a,j
exp |log [ =————= ) £1.96 x \/V ARJ[log(RR)]
Rage,i:b,j
Considering that the deprivation group i = b is the reference group, the expressions above

simplify to:



log (Rage7ia7j > —
Rage,z':b,j

= Bdiza + Bage,dep:a -age + ﬂdep,pem'odza 'peTiOdj

Olog(RR)]
[og( ) = |1 age period]
o8 lp-3

-VAR[IBdi:a] COV[ﬁdi:a, Bage,dep:a]
VAR[f] = : V AR|[Buge dep—a]

cov [Bage,dep:a ; ﬂdep,period:a] VAR [Bdep,period:a]

Mortality rate ratio between two different periods (period = 1/period = 0), same depri-

vation group:

lOg <Rage,i,j:1> _

Rage,i,j:O
= 50 + f(age) + Bdi + Bage,dep:i + Bperiodl + Bdep,pem'od:il + g2 (age * periodl)—
- (ﬁO + f(age) + Bdi + 5age,dep:i + g2 (age * periOdO)) =

= /Bperiodl + Bdep,period:z'l + g2 (age * periOdl) - 92(a96 * peTiOdo)

Assuming only one knot for the interaction age*period as stated above:

R 3 ‘:1 . .
log (MJ) = /Bpem'odl + 5dep,period:i1 + /Bperiod,agel : ((peTZOdl * age)s — (pemodo * CLg€>S) +
age7l7]:

=+ Bperiod,agez : (U(peTiOdl * age) - U(peTiOdo * age))

Again, the variance of the log(RR) can be estimated using the delta method:

V AR[log(RR)(B)] ~ [azog(RR)] i : [3509(RR)]T

o, VARA | =5

dlog(RR
[O%(ﬂ)} = [1 1 (period; * age)s — (periody * age)s v(periody * age) — v(periody * age)
B=8
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VAR[f) =

VAR[/Bperiodl] COV[Bperiodl ) 6dep,pem'od:il]

VAR[Bdep,period:il]

cov [5period,ageg y Bperiod,agel ]

The 95% confidence interval for the mortality rate ratio is then given by:

exp [log (R

Rage,i,j:l

age,i,j=0

> +1.96 x \/VAR[log(RR)]

VAR[ﬁperiod,ageg]




