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l.Intfroduction

Egyptian legislation promoting the registration of births
and deaths can be traced to as early as the nineteenth century.

Around 1846,an order was issued by Mohammed Ali to organize the

'registration of these events.The first proper legislation in thet

direction was promulgated in 1891, followed by another two acts

Issued in 1898 and 1212, aiming at organizing the establishment

'of vital registration systems.

in these early years, the annual publication of registration

returns was mainly for adminatrative reasons. However,since 1900,

'the total number of births can be compiled for the whole of Egypt

as well as for governorates and chief cities. This figure has
also been available since 1923 for locallties with health bureaus,
where medical officers are responsible for the preparation of

weekly reports concerning the reglistration of vital events.

Besides administrative purposes, and valid registration of
births is essential in sfudy?ng the levels of fertility in differ-

ent societies. For such detailed studies, It is necessary to have
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complete information about births and their distribution accor
ding to demographic characteristics and socio-economic factors:

With regard to Egypt , the total number of births has only beer
registered according to see since 1977. The age of mother at

birth began to be taken into consideration from 1930,while
birth order was recognized in 1940.

Although the previous data reveal a long historical expe4
rience, the reliability and the completeness of these birth
statistics is questionable. Accordingly, the objective of this:
paper is to examine the published series of,b[rfh statistics
for the period 1920-1970 in order to estimate the size of uﬁd&
regiéfrafion and the pattern of mis-reporting other related

factors such as age of mother at birth.

2. Pfévious Evaluation of Birth Statistics

~In almost al! developing countries birth sfaffsflés are
known +o suffer from a number of deficlencies +hé+ can be grou.

into the following categories:

Il

1) Problems of definition.
2) Completeness ofyregisf%aiion(wlfh'regard to coverage a:

the failure to register).
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3) Proper registration according to place and time of birth.
4) Accurate classification according to demographic and

socio-economic characteristics.

As member of this group of developing countries,Egypt is no
exception. In addition, a preliminary examination of Its statistics
has shown another type of problem related to the method adopted for
compiling birth statistics. According to the Egyptian Statistical
Aufhorify,_fhe method of compilation used up to 1961 was to apply
the percentage distribution of births according to age of mother,
in health bureau localities, to the reported total number of births
for the whole country. Since 1966, a different approach has been
adopted: complete registration coverage as the basis of the reported
birth distribution according to age of mother at birth(C.A.P.M.S.,
1973). The effect of this change can hardly be evaluated,since
no overlapping was cérried out. Generalliy,it éan be supposed that
the reported total number of pirths was not affected, however its

classification according to demographic and socio-economic factors

would be affected.

A careful estimate of the completeness of this long series of

birth statistics could have been carried out by conducting national
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tests on tho basis of match studies. Such a2 major study was
carried outl recently, In 1974/1975, but on a sample basis.

I¥s results, although not yet available, will present the first
diroct moasure to evoluate the slze of the Incompleteness

of The Egyptlan vital registratlon system. It will also allow

an opportunlty to evaluate The slze of under-reglistration reflecte
by difforent indirect methods alming at examinina the reaistration

of births.

The results of different studies have confirmed the incomplet
ness of birth statistics; they only differ in the estimation of |
I'ts magnitude and the method used for that purpose. Farrag(1957)
compared the returns of the vl+ai registration system to relevant
flgures extracted from rectifled (natural increase)or reported
censuses and he estimated an under-reglistration ratio,for the
perlod 1917-1937, of about 2% and 15¢% for male and female births
respectlvely. El-Bardy (1965) concluded that the annual ratio of
under-reglstration of berhs was about 5% during the period 1934-
1959. Hls estimates were based on assuming that the crude birth
rotes of rural areas without health bureaus are eqUal to thosse

areas wlth health bureaus. A lower estimate for the under-reportine
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- births during the period 1959-1961~ was given by the

lyptian Statistical Ahfhorlfy ( C.A.P.M;S.), 1967. By assuming
13t for each goVérnorafe? fheAféflo‘of Infant deaths durldg

e first 13 days _ pf |ife ?6 the Téfal number o? infant dp&fhs

i simlar in rura! and urban areas, the average annu;l raflo
'under-reglsfrqflén wés estimated to be only 0.6%. For almost
e same years, the slze of under-reglistration waS«es*imafed ln
iother study to be abouf 5% annually. Zacharlah (1970),based.
iis esflmafe on a comparison between the observed age alsfribu-
ron and different model stable age distributlons with dfffproﬁ#
wels of fertliiity. The latest study was carried out by HoHIng¥
kmfh ( 1972). According to his sex-ratio model, +he.per¢énfag¢

under-registration of births was around 10.7% In 1960,

“From this presentation, about the findings of different

'dlrect methods, it can be noticed that:

D) Under-registration at births is a common characferl$tjc'»
"of birth statistics. Its magnitude in recent years ha§

been between 5 and 11%.

2) Most of the previous estimates were based on a comparison
with the observed age structure or by assuming a simi-
larity between urban and rural areas, and the level of

fertility was not taken into consideration.
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3) The corrected number of births is estimated for the
countryas awhole. 1+s distribution sccording to age
of mother at birth is another probiem that should be

dealt with.

These.lasf two observations are very important and ghouid
be taken Into consideration. for this purpose, 2 new approech
based on the éomponen* method Is suggested +o estimate the
corrected total number of bjr*hs and Its dlgfrlbuf!on acéordlng

to morther's age.

3. Estimation of corrected Blrths by the Component Method

For a speclfied perlod of time (one'calondar year for
example), the actual birth performance for'ahy-soc!efy s 2
function of both the femals populaf!qﬁ at risk, with spec1fied
age reference, and the relevant level of férflii%y for thet
age. This level can be rapfesenfndfby ?ho‘#beciflc #erilli&y

rate of that age group:

In short, the estimated number of bdirths tor a specifled

age can be obtained as follows:_

B(t,x) = f(t,x).P(t,x) | v S
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nd the corrected total number of births for year t is

49
B(T) = T B(t,x) (2)
x=14
here
(t,x) is the age-specific fertility rate for age x in year *t.
‘t,x) is the fa2male population at risk of year t at age x.

{t,x) 1s the estimated number of births born to mothers of age

X in vear *t.

Accordingly, the actual number of tirths can be obtained
iy providing corrected data for these twe components, which

1ill be presented in the following pages.

3.1) The Fema'le Population at Risk

In order to apply the previous approach in terms of single
‘ears of mother's age at birth for successive years between 1920-
1970, it is required to have the relevant female distribution at

“isk.

Our starting point is the returns of the previous censuses

faken between 1907 and 1960, and the population estimates prepared
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by C.A.P.M.S. for 1970. An investigation of these censuses

confirms the Inaccuracy of the reported age distribution and

the continuation of age mis-statement through all the above

mentioned censuses. The preliminary step, however, is to

consider the total counts of these censuses, The result of

this process can be summarized as follows

1)

2)

3)

(1)

Censuses carried out in 1907 and 1927 were taken as
correct.

The total count of the 1947 census was examined. A
model fitting was made for the pattern of population

Increase in Egypt during the period 1937-1966. The
hyperbolic function was shown to give the best fit;

its results showed a limited ratio of under-reporting
of about 0.2%, but when the sex ratio pattern was taken

into account this ratio was raised to about 0.8%.

The total counts of 1937, 1960 and +he estimates of"
1970 were corrected on the basis of the sex-ratio of
1947, which is about 99,66%. This correction yields

a very limited difference from +the reported +o+a}s.

(1)

For details see : Sayed (1976), chapter two.
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The next step is to construct a smooth age-sex structure
following the normal pattern. To this end, the proportional
cumulative age distribution (ogive), for each sex , was examined

for each count between 1937 and 1970 alone, in order to evaluate

' their consitency. For censuses between 1907 and 1927, the percen-

tage age-distribution of the 1937 census was used to estimate
the age-structure. This can be justified on the basis of the
obvious stability of the growth rate during the period 1907-1937.
Minor rectification was carried out to insure the adherence of

this age-sex structure to the normai pattern of sex-ratio.

The intercensal male and female mid-year populations, in
terms of five-year age groups up to age 70+ were estimated by
applying a geometric model to the corrected age-sex sTruEfure.
These yearly age-group populations were iﬁ?erpolaTed by using
éeers' six term modified formula in order to construct the
yearly populations by single years of ages between 14 and 49.
The fjnal results of the female populations (14-49) are.given

in Table (1) for single years between 1907-1970.

Table(2) presents the re-contructed female populations by

tive-year age groups from (10-49). Together with the single

Years of age population estimates, they represent the first
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component related to the female population a2t risk.

(3.2) Fertitity Levels by Single

Years of Age

Basides the incompletness of birth statistics and the change:

in the method of compiling These
be tzken into consideration when
mance (level) at different ages

are the mis-reporting of mother's

of birth statistics by single years of'age.,

data, two other problems should
examining the fertility perfor-
of mother at bir%h. These problems

age at birth and the inavailabil:

To cope with these deficiencies, the Egyptian fertility

experience can be simulated through the application of suitable

models aiming mainly at correcting these problems according to

cetain assumptions and using various studies(Sayed,1976) showed

that the Gompertz mode! was found

suitable in that respect. This

model| is based on three parameters with demographic meanings;

namely,K,the ult+imate total or completed fertility rate; G, the

proportion of completed fertility achieved at the origin and B,

which is a parameter determining

the shape of the curve.

The original form of this model is

X
Y(x) = K GB

(3)
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vhere

Y(x) 15 the expected cumulative fertility { wmean family size)

at age of mother (x)

K,G and B are the parametzrs previously menticned, wi.ich can be

estimated by using the value of the cumulaoiive ferti!ity exner ience

at three equi-distant points.

The application of +his Gompertz model under cetain assumpiions
produced a smoothed series of ASFR that may have reduced the eifect
of mother's age mis-reporting. The effect of other problems such

3s changing the method used in compiling the data since 1966, and

'the under-registration of bjrths (reducing fertiility level) is, so

far, still shown by the results of this process, especially if we
compare the fertility pattern (represented by B) for the period
1930-1965 and the years after 1966(1).

Accordingly, an iteration-translation process was devised
to take these problems into consideration and finally to construct

adjusted age-specific fertility rates. This process was based

on certain assumptions such as:

(1) For details see Sayed (1976), Chapter five.
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1) The method used compiling vital data after 1966 is'more
acceptable in representing the real shape of the Egyptian
fertility.

2) The effect of mother's age mis-reporting is less obvious
in the first year of the reproduction span.

3) The final level of fertility for a specified year can be

successfully projected using the Gompertz model, which |
|

can be mostly dependent on the less deficienfypafi of the:
fertility curve, i.e. ages at the fjrsf half of the childi
bearing span. |

4) A multiple graduation process will be adopted by translathg
the smoothed period rates to a cohort-type series, then
projected and re-translated again to period type data,and
so on.‘ |

5) The iteration-transliation process will be con+inuéd unfir
divergence is noticed between the estimates of the index

parameter "B" for successive iterations.

Through the application of +hls.process, It was possible to
construct a new series of ASFR,either by single years of mofher'é
age at birth (table 3) or by five-year age groups (Table 4) for

the years between 1920 and,1970.‘This-series is free from the
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affect of various data problems and hence can be used tc estimate

the corrected distritution of births according ftc mother's age.

'3.3) Adjusted Distribution of Births

Estimates of births by singie years of mother's aée at birth
vere obtained by applying equation (1), i.e. multipl'ying together
"he new level of fertility at each age (Table 3) and the relevant
jroup of women at risk presented in Table (1). The results are
l'ven inkTable (5),and cover the period 1920-1970. Accumulating
"hese birth estimates over the entire reproduction span gives the

:orrected anﬁual total number of births.

The same process was carried out for the ASFR and the relevant
listribution of women at risk by five-year age groups. In This
‘ase, estimated births by age groups were controlled by the pre-
iously estimated +total births. Absolute differences were pro-rated
ccordingrfo the corrected distribution. The final results are given

n Table (6)

he Size of Under-Registration and its Pattern

A comparison between reported and adjusted total number of

1rThs, for the period 1920-1970, is given in Table (7).t shows
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that under-registration of births fluctuated between 1% and 34%

of the reported births during these years. The size of under-
registration yas very Nigh between 1920-1928, where its vélue in
most of +hese'years, was around 25%. Starting from 1930, +he ratio
of Tha under-registration, although fluciuating , shows a tendercy:

o decline. !+s minimum level of abcut 14 was seen in 1961.

Ceneraily, it was noticed that a higher degree of birth ircom-
pleteness could be the results of certain asbnormal conditions,
which may produce a relaxation in the efficiency of the registratic
system,

Some examples are :

1) An increasing ratio of under-registration during the
§econd World VWar period. |+s value was around 9.6% in
1939 and increased to about 18.1% in 1942, then gradually
decreased. By 1945, the ratio of under-registraticon was

only about 5.1%,

2) High ratios of under-registration were observed during
the periods between 1948 +o 1949 and 1953 +o 1956. These.
periods were characterized by mili*ary tension and socio-
political changes. The size of undér-regisfrafion.has

between 7 and 16%.



A substantial Increase in the ratio of under-registration
coincides w!th the twe wars of 1956 (21% in 1957) and 1967
(8.3%3 In 19673, During both wars the.population of the

Suezr Canel Zone emigrasted and the efficlency of the vital
registration !s In quettion. For example, the reported
fymder of bir?hs th the Suez Governorate was only 11 {n 1957

- sompered with svout 4300 births in 1956.

if the effect of these exceptional conditions is taken
%o sccount, we cen conciude that the efficiency of the regist-
Bt!on system !s graduslly improving. At the same time, the new
}fios of incompleteness are substantially different from those
i*ed_earllﬁr. GCenerally,our findings show a fluctuating ratio
I wnder-registration which Is well above the 5% estimated for

8¢ years,

"Yo-exemine the type of errors in the reporting of mother's
et,)a“comparttbn between the percentage distribution, of reported
nd edjusted blrths was carried odf. I+ shows that the ad:justed
8tio of births attributed to mothers in age groups between 15-39
88rs was less than the reported percentage. The real difference
etween the two percentage series is, however, the substantial

fcrease in the share of births attributed to mothers aged between



?b-and.49.'qu‘f§36}}¥or ékample, the raffO;bffédes+ed births"
attributed to these age ‘groups as around 10.6% compared with
onLy.S;i%faCcorglpg,f§ﬁihefrgpbr+ed'dafai This pattern-of
'preféreﬁtlal'repoﬁflng7offage.6f~mofher-a¢<b{¥#h wés"bbServéd'
Aup+¢'1965 lf mean+ a general +endency to reporf Iower ages - of.
'fﬁe mother, which Is~a-common'charac+er:sfic of developlng
counfrles. When +he .new. sysfem of c0mpnllng birth dafa was adopt
I+ was nofl;e@_fhaf fhls +yp§ of error was remoyed;_however, B
there was 2a ¢§nflnuoﬁs fenqency to report mother's age at birth
in ages during fhé:flfs+'half of the childbeari@g.spén- The
percentage offbir+hs attributed to mofhers.agod 15-24 was about
23.2% accordlng to +he reporfed data of 1970 and dropped to

abou+ 19. 3% for +he adJus*ed dafa(:f the same year.
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TABLE (2)
Female Population by Five-Year

Age groups Summation of Table(1)(In Thousands)
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TABLE (¢)

Estimated Total Births bv Aze of Mothers

Egypt : Period 19279-1970
, (In 1000°'z)
‘AR AGE OF MOTYMERS
C 15=19 23«24 25=29 3Q=34 35-39 4Dedd 45-49  TOTAL
21,80 119,18 183,80 165,22 104,90 55,30 26,00 667,10
23,48 113,60 1990.40 174,60 113,70 61.30 29.50 706,50
25,80 117,38 195,20 18@.,60 119,13 65,20 31,80 733,99
27,00 129,30 196,50 182,32 118,60 64,90 31,70 739,32
29,88 123,70 199,280 182,50 122,50 66,50 32,78 754,10
31,28 127.80 199,88 179,82 117,30 64,10 31,40 751,20
33,18 131.50 202,00 179,43 116,80 63,00 38,70 755,78
34,80 135,50 204,30 178,52 113,90 61,38 29,60 757,90
36,18 139,39 206,80 177,80 111,80 59,480 28,40 759,60
36,980 142,78 209,50 177,22 189,60 57,40 27,10 766,40
37,20 146,26 212,80 176,02 126,880 54,90 25,50 758,40
37,00 147,88 214,30 176,32 185,70 53,79 24,70 759,580
36,40 148,80 216,30 176,90 123,18 52,98 24,18 76Q,50
35,68 148,98 217,70 177,68 125,18 52,6@ 23,680 761,30
34,78 148,40 218,88 178,92 105,70 52,80 23,80 763,10
33,80 147,48 218,98 179,12 105,79 52,70 23,70 761,30
33,18 146,20 218,50 179,38 126.80 32,80 23,80 759,70
32,68 144,90 217,90 179,60 (06,40 53,10 24,00 758,50
32,58 145,20 218,40 180,20 106,90 53,48 24,10 768,882
32,90 145,80 218,80 80,80 107,49 53,82 24,38 763,69
33,56 146,70 219,80 181,78 128,08 84,10 24,50 768,38
34,20 148,50 221,50 182,828 108,60 54,50 24,78 774,80
35,10 151,20 224,30 184,50 129,480 54,80 24,80 784,18
36,680 155,88 228,58 186,220 109,60 34,50 24,58 795,70
37,90 169,30 233,32 189,88 119,60 54,88 24,60 810,50
39,18 165,48 239,20 192,59 111,986 55,20 24,60 827,99
48,20 170,98 246,20 196,80 113,76 385,70 24,70 848,20
43,88 176,60 254,20 202,180 315,80 56,30 24,80 872,82
41,70 183,28 264,00 208,43 118,40 57,80 24,90 897,49
A1,80 189,10 274,%0 215,49 121,50 38,08 25,22 925,32
41,40 194,40 285,20 223,98 124,99 59,280 25,58 953,60
49,40 198,70 295,70 231,10 128,80 62,60 25,92 981,20
39.00 201,56 305,70 239,40 133,18 62,38 26,58 10207,%0
37.48 282,90 314,78 247,92 137,80 64,38 27,30 (232,30
35,60 203,20 322,40 256,10 342,86 88,60 28,30 1054,89
33,98 292,30 328,60 283,98 148,00 65,20 29,40 1975,00
32,30 2009.20 333,40 273,19 153,38 72,00 30,88 1093,12
31,40 398,56 336,70 277,28 158,48 75,80 32,32 1189,69
38,98 197,10 339,00 282,60 163,38 78,28 33,90 1124,82
39,30 195,40 340,80 287,68 168,10 81,38 35,52 138,789
31,70 196,70 341,80 290,88 172,20 84,10 27,35 184,69
35,968 203,20 343,40 293,190 176,380 87,786 39,68 1179,20
34,40 231,60 347.20 299,50 181,40 50,60 41,09 §105,31
36,60 256,288 351,10 303,98 185,43 93.B2 42,68 1219,39
35,00 209,80 355,50 308,60 189,39 96,18 44,08 1241.30
38,60 212.3¢ 359,80 313,859 193,20 53,49 45,39 120iciw-
49,88 231,88 367,70 315,80 195,3¢ 191,89 47,38 1397,.70
46,80 227,928 369,08 319,50 109,80 163,20 48,20 1313,60
48,19 215,32 365,79 323,38 282,97 10%,38 49,318 1391,99
33,20 212,20 163,20 28,20 202,98 167.%¢ 50,33 130e,5¢
40,80 219,87 387,30 322,38 207,38 110,20 52,48 13021,60
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taBLE (7)

. Reported, Corrected Births and the Ratio
of Under-Registered Births to Corrected
and Reported BRirths
Egypt : Period 1920-1970

Reported | Corrected | (2)-(3) | (2)-(1)
Year Births Births (2) (1)
(1) (2) % %
1920 { 558.609 667.132 16.27 19.43
21| 558.898 706.433 20.88 26.40
221 582.662 733.848 20.60 25.95
23| 588.85S5 739.259 20.35 25.54
24| 604,568 753.972 19.82 24.71
25| 607.564 751.145 19.12 23.63
26| 623.825 755.680 17.45 21.14
27| 627.583 757.921 17.20 20.77
28 1 629.433 759.710 17.15 20.70
29 | 645.217 760.370 15.14 17.85
1930 | 670.817 758.448 11.55 13.06
31| 664.631 759.604 12.50 14.29
32| 642.595 760.456 15.50 18.34
33! 668,467 761.326 12.20 13.89
3¢ { 651.663 763.011 14.59 17.09
35| 645.760 761.251 | 15.17 17.88
36| 698.186 759.713 8.10 8.81
371 694.086 758.442 8.49 9.27
38| 704.376 760.982 7.44 8.04
39 | 696.746 763.603 8.76 " 9,60
1940 | 697.700 763.151 9.17 10.10
41| 595.016 774.848 10.30 11.49
42 | 656.324 784.044 16.03 19.10
431 689.771 7565.876 13.33 15.38
44 | 722.166 810.354 10.88 12.21
451 787.502 827.942 4.88 5.14
1946 774.152 848.228 8.73 9.57
47 834.557 870.745 4.16 4,34
48 832.728 897.548 . 7.22 7.78
49 831.310 925.415 10.17 11.32
1950 904.941 953.520 5.09 5.37
.51 934,584 981.226 4,75 4,99
52 969.443 | 1007.592 3.79 | 3.9
53 934,830 | 1032.230 9.44 | 10.42
54 957.158 | 1054.736 9.25 10.19
55 926.500 | 1075.000 13.81 16.03
56 958.880 | 1093.042 | 12.27 13.99
57 914.494 | 1109.450 17.57 21.32
58 | 1013.743 | 1124.733 9.87 10.95
59 | 1078.947 | 113%.761 5.25 5.54
1960 | 1113.888 | 1154.661 3.55 3.66
61 | 1166.620 | 1179.276 1.07 1.08
62 | 1125.798 | 1195.816 5.94 6.22
63 | 1196,388 | 1219.172 1.87 . 1.90 -
64 | 1205.785 | 1241.260 | 2.86 2.94
65 | 1220.658 | 1260.981 3.20 3.30
66 | 1234.976 | 1307.670 5.56 5.89
67 | 1210.214 | 1313.583 7.87 8.54
68 | 1206.585 | 1301.834 7.31. 7.89
69 | 1197.245 | 1300.534 7.94 - 8.63
1970 | 1161.539 | 1301.603 10.76 | 12.06




