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ABSTRACT

The aim ofthis paper is lo examinefertilily rate in the study area. The estiméates présentée/
in this research were sampleclfrom secondary data extractedfrom records ofthree general
hospitals in the three eco zones o fthe State using the Brass and Gompertz methods. From
the analysis, it was observed that the estimated mean parities rise steadily with age
reaching the peak in both methods. This observation is in line with the international
standards that "data on lifetime fertilily by the &ges of women from most developing
countries show that it rise steadily with &ge, reaching a maximum in the 45-49 age
groups. " The estimated total fertilily rates obtained from both methods in the State lies
within the estimates reportedfor Nigeria. The studyfurther show thatfertilily rate in the
study area is high and varies relatively among the sampled zones. Since majority of the
rural dwellers lack knowledge offamily planning and with the absence ofprimary health
care services, planners andpolicy makers in the health sector shouldformulate programs
aimed at bringing these services closer to the people so as to dissuade themfrom child
mortality. Furthermore. enlightenment campaigns should be put in place to educate them
on the use o fcontraceptive and the importance ofbirth control.
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INTRODUCTION
One of the most important components of Démographie change is fertility, others being mortality and
migration. Fertility is a terni used to indicate the actuai number of chiidren born aiive. It is the fréquence of
child bearing among the population. It is usually measured in relation to women because women rather than
their male counterpart actually give birth to the babies. Fertility rate therefore refers to the relative frequency
with wvhich births actually occur within a given population (Kpedepo 1982).

In fertility study, the child bearing &ge is from the age of 15 years to 49 years. Sources of information
concerning fertility can be obtained through population census, survey and birth registration (vital
registration). Through the study of fertility data the current level, the trend and the pattern of fertility can be
determined.

In Nigeria for instance, it has been statistically speculated from the resuit obtained from the 1984
démographie survey of the country that the average Nigérian women would have a family size of over 6
children, a gross reproduction rate estimated at over 2.7 and a total fertility rate of over 5.6, thus ranking
among the highest in the world (Oyeka 19S6).

Brass et al (1978) from the world fertility survey obtain the total fertility rate as 6.34 for Nigeria. The
sentinel survey of the National population programmed base line report (2000) recorded that; Nigeria
fertility survey in 1981 has a total fertility rate of 6.3 while the sentinel survey in 2000 has it as 5.1.

The Nigeria Démographie Health Survey (2009) report shows that fertility rate in Nigeria has remainet! at a

high level over the last 17 years from 5.9 births per woman in 1991 to 5.7 births in 2008.

The data for this work was extracted from records of three general hospitals in the three zones of the study
area from nine general hospitals. The hospital are Kolo I general Hospital (eastem zone), Okolobiri general
hospital (central zone)and Sagbama general hospital (western zone).

The procedure for the computation of the Brass p/f ratio techniques
In Brass P/F ratio technique and Gompertz relational model, the basic information (data) needed for
estimating the age spécifie fertility rate (ASFR) is shown in table 1
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The brass P/F ratio techniques are essentially base on coinparison of average parity équivalent (F) and
reported average parity (P). So this method adjust the level ofobserved age pattern of fertility to agréé with
the level of the fertility indicated by the average parities in the age lovver than 30-35 u hich are assumed to
be correct. Measures of average parity équivalent (F) comparable to reported average parity (P) are obtained
from eriod fertility rate by cumulating and interpolating (these measures are effectively averages of the
addition of fertility over 4ge group) Measures of average parity (P) to the estimated parity équivalent (F) are
calculated, age group by age group and an average of the ratio obtained for younger women is used as an
adjustment factor by which ail the observed period rate are multiplied.

The steps are as follows:

STEP I: Calculation of reported parities (Ave. Parity Per woman or mean parity (P (i)). These values
are obtained by dividing the entries in column 2 by colunin 1 In Table 1 under appendix.
STEP 2: Calculation of period fertility rate/(i)
These are computed by dividing the entries in column 3 by those in column 1 (table 1 under
appendix).
STEP 3: Calculation of cumulative fertility rate Q(i).
» 1> >
Q)= V= S e ————————— 201
STEP 4: Calculation of Estimated Parity Equivalent F (i)

These values are calculated using the formula:
(=)=QC - I>+ cC)(>- Yo +1i)~ :(1)Q7 ........ 202
Where the coefficients a (i), b (i) and c (i) are shovvn in table 7 under appendix
STEP &: Calculation of P/F ratio
These values are obtain by dividing the entries in P (i) by those in
F (i) in table 2 under appendix
STEP 6: Calculation of weighting factor w (i)
These values are calculated using the formula
.................. VMG ZC)e - L.
1 e 203
Where the coefficients X (i), Y (i) and Z (i) are shown intable 8 under appendix
STEP 7: Calculation of fertility rate for conventional age group F* (i)
These values are calculated using the formula
F@={-w(@-DF @) +w ()/(+]) e 2.04
STEP 8: Calculation of Adjusted fertility rate F* (i).
These values are obtained by using the formula:
[ (1) TR 2.05
=(2> P(3)
2\2)+ F\3>>
Where K = 2

The procedure for the computation of Gompertz Relational Model

According to Zaba this provides a tool for adjusting and correcting fertility distribution derived from reports
of births in the last year or children ever born (CEB).

The relation is given by

V> = e 211
Where F(X) is cumulative &ge spécifie rates up to age x F is the total fertility were A and [3are consta-vs :

a particular set of rates that lie between zéro and one.
Brass suggested that taking double natural logarithm in succession on both sides of equat.o- 6 | can

improved it.
Hencelnl/-r) =In(InA)-X I3, 2.1.2
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Thus the double logarithm transformation of the proportion of fertility achieved by &ge X becomes a linear
function of X. This is expressed by:

Y(X)=a+PXoireene, e 2.1.3

Where Y AflIn(r GVI/F)

a and p are constants wvhich vary for different schedules.
In the relational model

Y T R 07 01 N 2.14
Where ' is a standard set of values derived from a standard fertility chosen to represent an average
shape.

The problem is to estimate these parameters using age groups (15-19), (20-24), (25-29) and (35-39).
The simple procedure used is as follows:

Since Y"-) —~e< ( * | +} équation 2.1.3 becomes
Sr(in(f(e/m} = g+ o\ 2.1.3 (i)
ANd 205 ) =8+ 5] ) e 2.14

where YS(X) is as defined above

Fi\ »:: the cumulative fertility rate to exact age X

F is the approximate total fertility rate.

a and P are the parameter measuring location and dispersion of this distribution.
Using 2.1.3 (1) and 2.1.4, we can Write

- (In(f(Y JF) =a +  15V] 5 (V) ot 2.15
Replacing F(F> by P,we have
S nQtIr F= 4+ ISYL P5CO e 2.16
OR
IIm C >_
OR
linl* + ;-:f = Y o e 2.1.7

Equation 2.1.7 has three unknown parameters F, a and p wvhich can be estimated by taking three selected
values of Pi (i=I, 2 ...7).

Let P,. P2and P; be the mean parities for the age group 20-24, and 30-24

Respectively then équation 2.1.7 becomes

I'nrl+ >\F =e - T @
I'nr: + I>F = =~ L, (b)
I'n;5+1InF =e-" i":yF? i (c)
Now, subtracting (a) from (b) we have
"nyllin;;: =e~' - SAE~SH' L 2.1.8
Or.in. Hny2 =¢' :r ~ ‘1
Similarly subtracting (c) from (b) we have
in: Tliny2 = oC R s 219
:ny3l inv2
Dividing 2.1.9 by 2.1.8, we have n- 11n.2 ="
;o -
.ny51In;. 2 e —— e
hylljfu2 = « £ ’ 2110
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{ e~vs'
:np3i:ny?2 | . I
OR inplllni2 = \ ¢ "e') Yy
IB.s51".np2
Let ni>i:nr2
"¢ Cc* |
And ‘e =y
ThenK =*"
|

INnKmé& InR *3 "R
Silice P,, P2P3 Yq2) and YY(3) are known the value of  can be détermine from above.
Once 3 js known, a can be determined too:
From équation 2.1.8,
nviicny2 = fet xR o ok

Also from équation 2.1.10,

;np3-n?2){ e~:yT:*-
"npll 'Inp2 = e

I'.np3-]np2 i;

{m.nr3-inp2)

* - - o3e
Hence e s 8

( [Inp3-1Ins2i \

211

Finally F can be obtain from équation 2.1.7

ie. “-F + inpi

F= AN INPE) e 2.1.12
Leti =3 * = ), the values ofa and 3 the values of
YCVT .. YCO = @+ 5YI0\) oo 2.1.13
Then YOT: values can be converted into as follows:

»«D(=H#-**e)

OR
T Y o = T XY <Y, i) e 2.1.14
And then ase-specific fertility rates (ASFR) are obtained as follows:

mW-- *V- O
ASF RS et 2.1.15

Where n is the length of the age interval which is generally 5 >ears.

DA TA ANALYSIS
Here, the computation of fertility rate will be examined using the two methods.

n
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Brass p/f ratio techniques for the Estimation of Fertility Rate
The steps in 2.0 are applied to the data in table I below (for the State). An illustration in each step is shown
below:

STEP 1. Calculation of reported parities (Ave. Parity Per woman or mean parity (P (i)). These values are
obtained bv dividing the entries in column 2 by column 1 in table 1
e.g. P(3) = 255/104 = 2.4519.
STEP 2: Calculation of period fertility rate/(i)
These are computed by dividing the entries in column 3 by those in column | table 1 eg. f(2) =
29/98 = 0.2959

STEP 3: Calculation of cumulative fertility rate Q (i).
-T \
Q(i)= ‘'w=» e —————— 2.0.1

E.g. Q (7) = (5x0.0952) + (5 x 0.2959) +(5 x 0.3173)+ (5x0.2987) +
(5 x 0.1475 + (5x0.1020) + (5 x 0.0263) = 6.4145

STEP 4: Calculation of Estimated Parity Equivalent F (i)
These values are calculated using the formula:
Fiu = Qi: - 1) + c(Ofii) + HOfit + 1) - ciOQl ........ 2.0.2
Example,
F (4) = 3.5420+ (3.442 x 0.2989) + (-0.563 x -1475) + (0.0029 x 6.4145)
= 4.5057
Where the coefficients a (i). b (i) and c (i) are shovvn in table 1 under appendix.
STEP 5: Calculation of P/F ratio
These values are obtain by dividing the entries in P (i) by those in
F (i) in table 2.
E.g. P (5)/F (5) = 4.6885/5.4804 = 0.8555
STEP 6: Calculation of vveighting factor w (i)

These values are calculated using the formula
' YiofioO z(0/':—1*
VO=VO* oy e 203
E.g. w (2) = 0.068 + (0.999 x 0.2959/6.4145) + (-0.233 x 0.3173/6.4145) = 0.1088
Where the coefficients X (i), Y (i) and Z (i) are shown in table 2 under appendix.
STEP 7: Calculation of fertility rate for conventional &ge group F* (i)
These values are calculated using the formula
Fr@i)= {0 —w(i-DF FE) +wW i)/ (i) 2.04
E.g. F*(2) = {(1-0.0702) x 0.2059} +(0.1026 x3173) = 0.3077
STEP 8: Calculation of Adjusted fertility rate F* (i).
These values are obtained by using the formula K F" (i)............ 2.05
Pi2) , F13)
TTT;  :\i)
Where K= 2
i ULU6 + 0 3 463
e.g. K= 2 =0.92S5
Hence KF* (2) =0.9285 x 0.3077 = 0.2857

The resuit of the computations is show n in table 2 below. In the same way, the results of the Estimates of
Bayelsa central and Bavelsa west were obtained. The resuit of the adjusted ASFR for the three zone-a-i : :

State are shown in table 3.
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This implies (liat sliould cacli noman expérience this adjuslcd age spécifie fertilily rate (ASFR) throughout hcr childbcaring vcars. she v-ould gise birth to.about
6 children bv the age 0f50, which is approximately the saine with the period or observed rate.

Table 3:
Result of Adjnstcd ASFR for the tlirce zones ami the State nsin;; tlie Application of Brass P/F Ratio Techniques (Mcthod)
Observed Average (mean) Estimatcd Average (mean) CEB (Paritv) Adjustcd ASFR .
Children ever boni (mcan paritv)

Age Index Rayelsa BayeIsa Bayelsa Bayelsa Bayelsa Bayelsa Bayelsa Bayelsa Bayelsa Bayelsa Bayelsa Bayelsa

Group East Central West State East Central West State East Central West. State

15-19 1 0.5333 0.4967 0.5000 0.5052 0.2007 0.2511 0.2168 0.2228 0.1077 0.1294 01i6l 0.1178

20-24 > 1.3367 1.3259 1.3265 1.3282 1.3227 1.2549 1.3225 1.3140 0.2857 0.2755 0.2958 0.2884

25-29 3 2.4519 2.7717 2.7802 2.7103 2.8972 2.9959 3.0863 3.0256 0.2945 0.3541 0.3430 0.3355

50-TI 4 3.6753 3.7290 4.0044 3.8714 4.5057 4.6383 4.7134 4.6516 0.2660 0.2703 0.2583 0.2625

35-59 5 4.6SS5 4.6824 4.7127 4.7003 5.4S04 5.6206 5.6662 5.6159 0.1318 0.1442 0.1379 0.1381

40-4-1 6 5.0408 4.9565 5.1111 5.0573 6.1010 6.1311 6.2595 6.2091 0.0867 0.0911 0.0986 0.0951

45-49 7 5.3159 5.0909 5.1810 5.1818 6.380S 6.7028 6.6S54 6.6300 0.01S7 0.0647 0.0332 0,0378
Total 11911 1,3293 1.2829 1.2752
TFR 5.9555 6 6465 6.4145 6.376
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Gompertz Relational Model for The Estimation of Fertility Rate.

The équation 2.1.10 to 2.1.15 are applied to estimates the parameters and other estimates of the model.

The parameters are estimated by assuming P," P2and P3to be the mean parities for the &ge group 20-24, 25-
29 and 30-34. Furthermore, in using the Ys (x) values to fit the model to observed mean parities, the
assumption made is that the dges at mean parities are the same for the observed data and for the standard
fertility pattern Ys(x) in table 4 below.

An illustration in each case is shown below using the data values of Bayelsa east.

i. Computation of J
Using équation 2.1.10

ce~Syr:' -

je npilng.-2 = e- e

In:'5r.np2 |- - —_
‘nyir.np2 = T
Where
P, = 1.3367
P2=2.4519, P3= 3.6753
Ys(1) =-0.3119, Ys(2) = 0.3538 and YS(3) = 10663 (table4,collum4).
Applying the formula above, we héve,

:n,r3.6753i:np2.4519 !/, T
.ni 1.33c7En2 4519 = \ *' ~f J
i.e. -0.66721387 = (-0.538755852)p
i.e. -In 0.6672 = - P In 0.5388
bQfec 2

3=7>0.53v9 =0.6544
ii. Computation ofa using équation 2.1.11
| np3-inrZi
. _ .\ .-S
ie.a=-Inx¢ "~ - c
P,=3.6753, P, =2.4519
Y, (2) =0.3538, Ys(3) = 1.0663
p =0.6544

=-In
0= -Inl.3694
=-0.3144
iii. Computation of F using équation 2.1.12
r o= 1> - .-,3.6T53)
=7.2658

iv. Computation for Y (X) using équation 2.1.13
E.g. Y (3) =-0.3144+ (0.6544 x 0.3538)

=-0.0829
V. Computation for F (x) using équation 2.1.14
= 7.2c-c o'*
F5 =-2c53e\y( [--]"'-0.0329)))
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= 2.4516
V> K5m 24516 — 05524
r . ch8

ML ASFR is obtained b§ using équation 2.1.15
F{K: —R> —1)

E.g. for the &ge group 30-34, i.e. for i or x =4
5¢'53 - 24519

ASFR fori=4= 5 =0.2447
The results are shovvn in table 4. Similarly, estimates of Bayelsa central, Bayelsa vvest and the State were

obtained.
The estimated resuit of the ASFR for the three zones and the State is shovvn in table 5 belowv.

Summary resuit of the total fertility rate for the observed of Brass and Gompertz methods are shovvn in table
6

Table 4:
Resuit of the Fitting of the Gompertz Relational Model: Bayelsa State
Age Index Mean Standard Y (X) Cumulative F(x) ASFR
Group (iyoo Parity P Fertility Fertility F(x) F
(i) Pattern Ys(.x)
15-19 i 0.5333 -1.0789 -1.0204 0.4533 0.0627 0.0907
20-24 2 1.3367 -0.3119 -0.5185 1.3548 0.1865 0.1803
25-29 3 2.4519 0.3538 -0.0829 2.4516 0.3374 0.2194
30-34 4 3.6753 1.0663 0.3834 3.6753 0.5058 0.2447
35-39 5 4.68S5 1.9534 0.9639 4.9653 0.6435 0.2573
40-44 6 5.0408 3.4132 1.9192 6.2743 0.8635 0.2625
45-49 7 5.3159 6.0564 3.6489 7.0792 0.9743 0.1610
TOTAL 1.4159
TFR 7.0795
A = -0.3144
B = 0.6544
F = 7.2658
Table 5:
Resull of the Estimated Asfr for the Three zone and the State using the Gompertz Relational Model
Observed Aver‘age(mean) Estimated Average (mean) CEB (Parity) Adjusted ASFR
Cluldren ever boni (mean rnruv)

16
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Table 6
Summary of the Resuit of the total Fertility rate for the Observed, Brass and Gompertz Methods
Observed Rate Brass Method (ASFR) Gompertz Method (ASFR)
Bayelsa East 6.4145 5.9555 7.0795
Bayelsa Central 6.7915 6.6465 4.3751
Bayelsa West 6.7390 6.4145 5.3485
Bayelsa State 6.6890 6.3760 5.1760

:rom the resuit shown above, estimated rates from the brass method are doser to the observed rates in
each case.

RESULT AND CONCLUSION
From the distribution in table 3 and 5, the results of the mean parity équivalent and the adjusted rates

from both estimates are generaliy good in the middle except for the upper and lower tails. This may be
because of some unavoidable errors of varying dimensions and patterns, which might have affected the
data of which the techniques used must have corrected as much as possible.

From the analysis of the two methods, it was observed that the estimated mean parities or parity
équivalents rise steadily with age reaching the peck. This observation is in line with the assertion by
Kpedekpo (1982) that “data on lifetime fertility by the ages of women from most developing countries
show that it tends to rise steadily with &ge, reaching a maximum in the 45-49 age groups.”

The estimated total fertility rates obtained from both methods at the State level lies vvithin the estimates
reported for Nigeria by researchers’ world over.

It appears that feitility rate in the study area is high and it varies among the three zones which is difficult
to explain but some of the reasons could be as a resuit of Variation in &ge at marriage, Availability of
family planning and contraceptive services, Religion believe, Occupation and Cultural believe.

Since a greater percentage of the population résides at the rural areas a know ledge of family planning
and the provision of primary Health care services are necessary at the wards and Local government
headquarter. This work will no doubt help planners and policy makers in the heath sector to formulate
programs that are aimed to:

(a) Bring these services doser to the people to dissuade them from child mortality. If this is doue,
parents would have confidence to produce only children that they can cope with.
(b) Mobiiize enlightenment personnel in place to educate them on the use of contraceptive and the

importance of birth control.

APPENDIX

COALE AND TRUSSEL COEFFICIENT FOR INTERPOLATION BETWEEN COMULATED
FERTILITY RATES, Q (i) TO ESTIMATE PARITY EQUIVALENTS, F(i)

@) For fertility rates calculated from births in a 12-months period by dge of mother at the time of
survey.

Table 1

AGE GROUP INDEX COEFFICIENT
(0 a(i) b(i) c(i)

15-19 1 2.531 -0.188 0.0024
20-24 2 3.321 -0.754 0.0161
25-29 3 3.265 -0.627 0.0145
30-34 4 3.442 -0.563 0.0029
35-39 5 3.518 -0.763 0.0006
40-44 6 3.862 -0.481 0.0001
45-49 7 3.828 0.016 -0.0002

Source: COALE A.J. AND TRUSSEL TJ ( 975)

A new method of estimating standard fertility measures from incompléte data population index, Vol 41

No.2.
17
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Coale and Trussel Coefficient lor Calculation of Weighting Factors to Estimate Age Spécifie Fertilité"
Rates for Conventional Age Croups from Age Groups Sheted bv Six months

Table 2:
AGE GROUP INDEX COEFFICIENT
(i) X(i) Y(i) Z(i)
15-19 1 0.31 2.287 0.114
20-24 2 0.068 0.999 -0.233
25-29 ¥ 0.094 1.219 -0.977
30-34 4 0.120 1.139 -1.531
35-39 5 0.162 1.739 -3.592
40-44 6 0.270 3.454 -21.497

Source: Coale AJ. & Trussel T. J. (1975)
A new method of estimating standard fertility measures from incompléte data population index, Vol.41 No.2
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