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irth registrations, the basis for published vitalBstatistics, commonly underreport births for histori- 
cal periods.’ In Ontario, Canada, for example, the com- 
pulsory civil registration of births dated from the pro- 
vince’s Vital Statistics Act of 1869, but the law was 
widely ignored for some years. In 1930, the eminent 
demographer Robert R. Kuczynski cited the 1865-1895 
period of birth registrations as a “thirty year’s war 
against passive indifference’’ and the 1896-1920 period 
as one of “slow progress.”’ He estimated that provin- 
cial birth registrations were only two-thirds complete 
for the 1875-1895 period and a maximum of 85 percent 
complete for any year in the 1896-1919 period. 

Kuczynski also judged that registration was “more 
complete from 1913 on” and “at least 90 percent” com- 
plete by 1920. Two other studies found high levels of 
completeness through comparision of enumerated cen- 
sus populations with birth registrations for months cor- 
responding to the enumeration years. In 1927, E. S. 
MacPhail, superintendent of the Dominion Bureau of 
Statistics, estimated that Ontario birth registration was 
100 percent complete for 1921.’ In a 1931 census mono- 
graph, W. R. Tracey estimated a maximum complete- 
ness of 100 percent for the 1927-1931 period and a mini­
mum completeness of % percent for 1931.4 Like Mac- 
Phail, Tracey used published (aggregate) data for his 
maximum estimate, but his minimum estimate was based 
upon tracing individuals in the census manuscript to a 
birth registration. 

Building on the earlier studies, this paper elaborates 
on the completeness of Ontario birth registration by an- 
alyzing evidence from delayed registrations of birth. It 
reviews the histories of birth registration and delayed 
birth registration in the province. It then analyzes infor- 
mation about the delayed registrations to estimate ac- 
tual numbers of live births for selected cohorts and 
when published birth statistics for Ontario become re- 

liable. Because the historical coverage of birth registra- 
tion varies among jurisdictions, the research findings 
for Ontario cannot be generalized. However. the docu- 
mentary source and methodology are pertinent to any 
jurisdiction whose vital events are documented primar- 
ily through civil registration. 

THE HISTORICAL CONTEXT 

The Ontario Vital Statistics Acts of 1869 and 18% 
provided most of the legislative framework for birth 
registration in the 1900-1960 study period. The 1869 act 
required the father, mother, or person representing the 
parents and the medical attendant to report a birth, and 
it also provided penalties for willful noncompliance. Al- 
though an amendment in 1869 removed the medical atten- 
dant’s responsibility, the 18% act restored it, requiring 
the attendant to report a birth forthwith and providing 
penalties for any noncompliance. 

However, the provincial inspector of Vital Statistics 
guessed that the returns for 1898 were only 80 percent 
complete, and he blamed medical attendants as the prin- 
cipal culprits. Physicians in the city of London, for ex- 
ample, made “scarcely any pretence of registering births, 
and few of them even obtain the cards necessary for this 
purpose from the Division Registrar.” In the city of 
Stratford, his canvas of the physicians found “at least 
90 more” than the 159 births reported. 

To promote better compliance with the Vital Statistics 
Act, the inspector placed newspaper notices, circularized 
physicians, and started court actions. Thus in Decem- 
ber, 1899, he noted: 

Several of the leading citizens of the “Forest City” [London] 
were arraigned before the magistrate there and ordered to 
pay a fine of one dollar and costs, and subsequently four of 
five physicians also found the Registration Act was not en- 
tirely a myth, as under one of its provisions they were 
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ordered to pay a fme intothe city treasury. The result in that 
city has also been most beneficial, and the Division Registrar
is now kept busy recording entries that should have been 
made months ago. 

To aid prosecution, he urged the removal of a “weak­
ness” in the 18% act that exempted the medical atten- 
dant from penalty if a parent had reported the birth.s 
His reports for 1903 and 1904 also urged “drastic meas- 
ures”-the use of a “member of the Provincial detective 
force’’ to gather evidence-followed by prosecution “at 
unequal intervals.’’ 

Beginning in 1905, the registrar-general’s Annual Re­
port omits the inspector’s report and is uninformative 
about the completeness of birth registration. Four types 
of circumstantial evidence, however, point to increas- 
ingly complete returns. 

First, new vital statistics acts tightened the require- 
ments for medical attendants. A 1908 act made the at­
tendant liable to penalty for not reporting a birth re- 
gardless of whether a parent had registered it, and a 
1919 act required him to report a birth within 48 hours 
instead of the indefinite forthwith.6 

HISTORICAL METHODS 

Second, as shown in figure 1, the proportion of On- 
tario’s registered live births occurring in hospitals in- 
creased dramatically from 2 percent in 1900 to 16 per­
cent in 19u), 37 percent in 1930,62 percent in 1940, and 
98 percent in 1960.’ Here one may surmise that hospital 
records of the births, required for the provincial hospi- 
tal inspector, helped both medical attendants and local 
registrars to report them. 

Third, an increase of age-related regulatory and wel- 
fare legislation enacted during the study period made 
birth registration increasingly useful for proof of age or 
citizenship. The Ontario Insurance Act of 1913, for ex- 
ample, made proof of the age stated in ? policy a condi­
tion for payment of the benefit.’ In 1917, the Military 
Service Act made males eighteen to fifty-nine eligible 
for service, established a selective draft by age category 
(twenty to thirty-four, thirty-five to forty-one, and 
forty-two to fifty-nine) and by marital status within age 
categories, and placed the burden of proof on the per- 
son drafted to show that he was not in the draft category 
to which he was assigned.’ Also in 1917, provincial 
statutes made women twenty-one years of age or older 

FIGURE 1 
Registered On- Live BMba Occurring in Hospitals, 1900-1960 
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19(n 1,272 693 307 (44%) 
1904 1,516 810 324 (rn)
1911 2,854 1,219 676 (56%) 

1,311 689 (53%) 
1912 2,646 1.019 (58%)1913 3,159 1,750 

1918 96,500 60,000. No data 

1925 No data 30,000. 5,. No data 

1924 114,521* 56,521 :No data 

1927 50,000. 42.573 k o  data 

1928 50,000. 41,048 No data 

1929 75,000. 43,700 No data 

1930 57.000. 2 7 . m  No data 

1931 38.185* 18.185 No data 


Note: Birth certificates as a proportion of all d c a t e s  shown in parentheses. 
= registrar-general’s estimate. 

eligible for the voter’s list and public office.” In 1919, 
two provincial school attendance acts increased the age 
of compulsory full-time attendance from fourteen to 
sixteen and prohibited the employment of a person 
under seventeen during school hours.” In 1920,the On- 
tario Mother’s Allowance Act provided help to mothers 
who lacked spousal support and had two or more de- 
pendents under the age of fourteen (amended to sixteen 
in 1921).’*In 1927, Ontario’s Liquor Control Act re- 
pealed prohibition but forbade selling or supplying li- 
quor to a person under twenty-one.” In the same year, 
Canada’s Old Age Pension Act introduced pensions for 
persons aged seventy or older.I4 

The proliferation of motor vehicles in Ontario also 
led to age-related regulation. Following a 1903 law that 
required vehicle licenses, the number of licensed vehicles 
per 1,OOO persons in Ontario increased from 2 in 1910to 
69 in 1920, 121 in 1925,and 186 in 1930.15During this 
time, a 1908 law required a commercial driver to have a 
chauffeur’s license and prohibited persons under seven- 
teen from driving on public roads; a 1917 law prohibited 
persons under sixteen from driving and required chauf- 
feur’s licenses for drivers aged sixteen to eighteen; a 1922 
law prohibited anyone from permitting a minor to drive 
or hiring a person aged sixteen to eighteen who did not 
have a chauffeur’s license; and finally, a 1925 law re- 
quired all drivers not having a chauffeur’s license to ob- 
tain an operator’s license, which they were to keep on 
their persons when driving and produce for a constable 
on demand.16 Thus, amidst the groFg popularity of 
motor vehicles, one had to be licensed to drive and meet 
an age requirement in order to be licensed. 

For various statutes, proof of Ontario birth registra- 

tion met citizenship requirements. The American Immi­
gration Act of 1924, for example, allowed Canadian- 
born persons to apply for immigration visas that per- 
mitted them to work in the United States for up to four 
months, but it also placed the burden of proof on appli- 
cants to show that they were Canadian born and not in a 
restricted class.” Other statutes with citizenship require- 
ments included the Ontario Adoption Act of 1927, 
which restricted issuance of an adoption order to British 
subjects; and the Canada Pension and Ontario Mother’s 
Allowance Acts, which limited benefits to British sub- 
jects.’* Lastly, as registraion officials noted, proof of 
Canadian birth was required by the Federal Immigra- 
tion Department and all federal government depart- 
ments paying benefits to “returned soldiers, athletic as­
sociations, [and] associations canying benefit funds.”19 

The temporal increase of age and citizenship require- 
ments in Ontario caused a corresponding increase of ap- 
plications for “official certificates of registration” and 
“letter forms certifying to registrations on file.”2o As 
shown in table 1, the number of birth certificates issued 
rose by 48 percent between 1912and 1913,probably in re­
action to the 1913 Ontario Insurance Act. The registrar- 
general did not report the numbers of birth certificates 
for later years. However, the number of certificates is­
sued for all vital events (births, marriages, and deaths) 
increased sharply after 1918, and in 1929, an official 
noted that these were ‘‘principally of birth records.”21 

The registrar-general’s Annual Report for 1918 ex­
plained the record activity for that year: 
During the early part of the year the Military Service Act be­
came operative in Canada, which made it necessary for 
practically all men from sixteen or seventeen years of age or 

http:demand.16
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upwards to carry certificates of births and, in some cases,
certificates of marriage. Never before in the History of the 
Department has the demand been so great for documentary 
evidence relating to births and marriages on the part of the 
public. So great, indeed, was the demand that it became nec- 
essary to increase the staff by about three hundred percent, 
and work twenty-four hours a day, seven dyys a week, in 
eight hour shifts. It is estimated that there were some 60,000
certificates issued duging the year, and some 89,000searches 
made, for which fees were received. During the same period 
some 7,000 searches were made and certificates issued free 
of charge to soldiers or their families. 

During depressed economic conditions of the 
1926-1930 period, the “emigration of Canadian-born 
citizens going to the U.S.A. for the purpose of obtain- 
ing employment” accounted for 61 percent of the offi­
cial certificates issued in 1926 and “two-thirds” of the 
certificates issued for 1928. As shown in table 2 for 
1926, however, the emigration purpose is less dominant 
if “letter forms certifying to registrations” were also 
considered. 

To summarize, the study period witnessed a prolifera- 
tion of age-related government regulation and increased 
popular usage of birth registrations for proof of age or 
citizenship. By the 192Os, therefore, parents and physi- 
cians were likely to have become more careful about 
registering births then was the case in earlier years. 

A fourth type of evidence of improved registration 
which Kuczynski used, is the birth rate calculated from 
the registration data.= As shown in figure 2, brief surges 
in the rate during 1896-1897 and 1908 may reflect short- 
term impacts of the 18% and 1908 Vital Statistics Acts. 
The gradual rise in the rate between 1899 and 1912, and 
the sharp rise between 1912 and 1915, apparently in- 
forms Kuczynski’s judgment that the returns show “slow 
progress’’ for the 1896-1920 period and are “more com- 
plete from 1913 on.” 

The calculated birth rates, however, may show change 
in the actual rate rather than the reporting of births. In- 
deed, Kuczynski implictly interprets the post-1915 drop 
in the calculated rate as a decline in the birth rate, not as 
evidence of less-complete registration. Plainly con­

ceding the ambiguity of his evidence, he allowed “no 
possibility of ascertaining the actual number of births.” 

In conclusion, circumstantial evidence supports Kuc- 
zynski’s view that Ontario birth registration became in­
xreasingly complete during the early twentieth century. 
The evidence includes the tightening and vigorous en- 
forcement of requirements in the Vital Statistics Act, 
the trend toward hospital births, the proliferation of 
age-related government regulation with age and citizen- 
ship requirements, a growing popular use of birth regis- 
tration for proof of age or citizenship, and the rise in the 
birth rate calculated from published statistics. To test 
and elaborate the overview, the paper t ups  now to evi- 
dence in delayed registrations of birth,:$ source that 
Kuczynski “neglected as not essential” in order “to 
save space.”24 , 

DELAYED REGISTRATIONSOF BIRTHS: 
A Historical Description 

Local registrars (municipal clerks) could not register a 
birth if more than a year had elapsed since the birth 
date. In such a case, the provincial registrar-general 
could grant delayed registration, on receipt of appropri- 
ate evidence and at his discretion. Between 1915 and 
1986, for example, his office issued delayed registra- 
tions for 3,886 births in the 1900 cohort. However, he 
submitted his Annual Report for 1900 on December 31, 
1901, well before he had issued any of the delayed regis- 
trations. In this fashion, birth statistics published in his 
Annual Reports exclude delayed registrations and are 
manifestly incomplete. 

Each birth group gathers delayed registrations through- 
out its life course as certain of its members request birth 
certificates for proof of age and discover that their births 
are not registered. Table 3 shows the number of delayed 
registrations for selected cohorts according to period of 
issuance. Table 4 converts the table 3 subtotals into co- 
hort age categories that correspond to the periods of is- 
suance. For convenience, values referenced in discus- 
sion are shown in boldface type. 

TABLE 2 

Purposes Reported for Searches of Vital Records During 1mZ 


Certificates 
Emigration to the United States: 
Other purposes: 

Letter Forms 
“Insurance, athletics, etc.”: 
Mother’s Allowance: 
Adoption:
Federal Immigration Department: 
Soldier’s Benefits: t 
Local Police Requests and Unrecorded: 

Total 

34,850 
22,691 

40,100 
4,200 

750 
700 
450 

11.800 
114,521 

(30.4%) 
(19.8%) 

(35.0%) 
( 3.6%) 
( 0.7%) 
( o.6qo) 
( 0.4%’0) 
( 9.4%) 
(99.9%) 
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FIGURE 2 

Registered b e  Births Per 1,OOO PopaIaUon in Ontario 


16’ I I1 I 

1890 18H 1900 1905 1910 

Both htktoric and life-course events influence cohort 
accumulation rates. As the data in table 4 show, for ex- 
ample, the numbers of delayed registrations issued to 
cohorts 1900 through 1920 increase as each group ap- 
proaches sixty-five, the age of pension eligibility. In 
table 3, the numbers for the 1900, 1905, and 1910 co­
horts increase for the 1925-1929 period. Here probable 
influences include the new American immigration re- 
quirements (1924); the introduction of automobile 
driver’s licenses (1925); and the repeal of prohibition 
(1929, each with provisions excluding minors. Similarly, 
wartime legislation to mobilize manpower in 1917 and 
1940 caused a rise in the numbers for cohorts whose 
males were in or approaching the ages of military ser- 
vice.= After noting the huge increase, in the number of 
searches and certificates requested following the imple- 
mentation of the Military Service Act in 1918, the regis- 
trar-general continued: 

1 I 1 1 1 I 

1915 1920 1925 1930 1935 19hO 

Such huge amount of searching revealed the fact that in the 
earlier days registration of vital statistics was not nearly so 
well observed as it is at present. A large number of births 
and marriages was found not to be registered, and, in all 
cases where it was possible, the Department gave the privi- 
lege of registering, and in this way, some 5,OOO births were 
registered. A larger number would have been registered had 
the Department not been obliged to refuse many the privi- 
lege because there was no person available who was quali­
fied to bring sufficient evidence to make the registration. 

Because historic events exert an age-selected influ- 
ence, cohorts differ in their accumulations of delayed 
registrations of birth. As the data in table 3 show, the 
Military Service Act increased the number of delayed 
registrations issued to the 1900 cohort, age eighteen in 
1918, but did not affect the number for the 1905 cohort, 
then age thirteen. Similarly, the 1940 conscription legis- 
lation increased the numbers for cohorts 1905 through 
1925, whose ages that year ranged from fifteen to thirty- 
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five, but did not affect the numbers for cohorts older or 
younger. 

Given such differences, certain cohorts more than 
others receive large numbers of delayed registrations as 
they pass through the younger age categories, when 
comparatively few of their members have died. Relative 
to the others, therefore, these cohorts produce fewer ap- 
plicants as they encounter critical life-course events at 
later ages. Similarly, younger cohorts are likely to have 
more complete birth registration than the older cohorts, 
which gives them smaller pools of potential applicants 
for delayed registration. 

The Requirements for Delayed Registration 

Although the requirements for delayed registration 
affect the numbers issued, provincial statutes state little 
about them. Until 1948, for example, the legislation 
merely refers to “the required information in the pre- 
scribed form.”% For details, one must consult the in- 
structions that accompanied the application form for 
the period concerned. 

Under the 1931 instructions, for example, one applied 
for delayed registration of a birth by submitting a fee 
and a notarized statutory declaration of the birth by 
someone in a position to know about it. The declaration 
was to come from a parent, or, if neither parent was 
alive, a person old enough to know about the birth. Ex- 
amples of such a person, in order of preference, were (1) 
an older sibling who could remember the birth, or who, 
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while too young to remember the birth, could remember 
the mother “sick in bed with a young infant with whom 
I grew up and always recognized”; (2) an aunt ~f uncle 
present at birth, or who saw the child within three days 
of birth and was then informed of the child’s birth date; 
(3) a near neighbor; and (4) a physician or nurse who 
had attended the birth. As stated on the reverse of the 
form, entries in family Bibles or baptismal certificates 
could not substitute for the statutory declaration and ef- 
fectively were discounted as evidence. 

Circumstantial evidence indicates that the require- 
ments became more stringent about 1945. First, the reg- 
istrar-general stores delayed registratiogs issued after 
1945 separately from those issued up to@44, and the 
staff who manage the records believe that documents in 
the second set are more reliable. Second, the provincial 
Vital Statistics Act of 1948 is more specific than earlier 
legislation about the requirementsn Henceforth, these 
included (1) the fee; (2) a statement of birth by (in order 
of preference) the mother, father, a person representing 
the parents, the occupier of the house if he had knowl- 
edge of the birth, or the nurse in attendance; (3) a I 

statutory declaration by the applicant or another per- I 
son; and (4) “such other evidence as may be prescribed 
by the regulations.” 

The instruction sheet that accompanies the applica- 
tion form used in 1W9 serves to elaborate the “other 
evidence . . . prescribed’’ for the post-1945 period. As 
detailed below, the key innovation is an insistence upon 
documentary evidence. 

1­

TABLE3 

Delayed R @ S ~ ~ I O I M 
for selected Cohorts by Period When I&gLstration WISGranted 

~ 

~ Coholt birthyear ! 
Period 1900 1905 1910 1915 1920 1925 1930 1935 1940 1950 1­

0 
190549 0 0 
1910-14 0 0 5 
1915-19 647 87 128 106 
1920-24 119 199 366 244 147 
1925-29 681 1,010 1,Q36 609 355 163 
1 9 3 4  217 256 320 662 416 224 120 
1935-39 166 217 302 3m 355 164 170 110 
1940-44 293 36!l 426 689 502 388 193 188 217 
1945-49 191 191 UK) 297 195 125 263 239 176 
1950-54 296 263 289 265 179 99 114 85 * 41 139 
1955-59 339 292 319 310 165 83 86 97 88 107 
196044 400 358 3% 290 114 86 68 62 82 50 339 
1%5-69 437 502 335 308 191 69 65 32 34 76 152 
1970-74 58 290 891 587 313 142 116 68 42 58 , 87 
1975-79 33 81 412 832 441 212 174 118 68 39 86 
1980-84 7 16 38 209 351 134 98 51 48 17 19 
1985-86 2 5 16 20 128 62 48 36 21 4 0 

Total 3,886 4,136 5,498 5,730 3,918 1,951 1.515 1.086 823 490 683 



Cohort birth year 
category
Age 

1900 1905 1910 1915 1920 1925 1930 1935 1940 1950 1 W  

0-4 0 ' 0  5 106 147 163 120 110 217 139 339 
5-9 0 0 128 244 355 224 170 188 176 107 152 

10-14 0 m 366 609 416 164 193 239 47 50 87 
15-19 647 199 1.035 662 355 388 263 85 88 76 86 
20-24 
25-29 
30-34 
35-39 

119 
681 
217 
166 

1,010 
256 
217 
369 

302 
426 
280 

320 302 
689 
297 
265 

502 
195 
179 
165 

125 
99 
83 
86 

114 
86 
68 
65 

97 
62 
32 
68 

82 
34 
42 
68 

58 
39

\*> 
19 
o+ 

40-44 293 191 289 310 174 69 116 118 48 
45-49 191 263 319 290 191 142 174 51 21. 
s54 
55-59 

296 
339 

292 
358 

336 
335 

308 
587 

313 
441 

212 
134 

98 
48' 

36, 

60-64 400 scn 891 832 357 62. 
6549 
70-74 

437 
58 

290 
81 

412 
38 

u)9
UT 

128* 

75-79 33 16 16. 
80-84 7 5* 
85-86 2 

Total 3.886 4,136 5,498 5,730 3,918 1,951 1,515 1,086 823 490 683 

Note: = fm two years of category only. 

Acceptable Evidence second period increased the possibility (noted above for 
At least one item of the following is acceptableif the record 1918) that legitimate applicants were refused delayed 
was made within four years of date of birth: registration because they could not provide enough proof. 
1. Baptismal Certificate or other Church Records such as a Second, it decreased the risk that delayed registration 

Cradle Roll might be granted to persons actually born outside the 2. Hospital Record of Birth 
3. Doctor's Office Record of Birth province. Although the writer found no statistics for re- 
4. Newspaper Notice fused applications, table 5 elaborates cohort exposures 
5. Insurance Policy to the differences in risk between the two periods. For 
6. Certified Copy of any record of a Child Welfare Organiza­ example, 68 percent of the delayed registrations for the tion 1930 cohort were issued under the more stringent
If not available at least two items of the following: post-1945 requirements, as compared with only 45 per­
1. A School Record cent for the 1900 cohort. 2. Bible Record 
3. Census Records 
4. Marriage Records 
5. Baby or Birthday Book ESTIMATING ACTUAL NUMBERS OF ONTARIO6. Letters or Telegrams re-birth 
7. A record of Baptism after the age of four years LIVE BIRTHS 
8. Other documentary evidence made at the time of birth 

In a four-step procedure, this section uses information Note: A delayed registration of birth cannot be effected in this 
office unless the name, date, place of birth and parentage are in published statistics and delayed registrations of births 
clearly established by documentary evidence. The responsibility to estimate the numbers of live births for selected co- 
for supplying such proof rests with the person applying for the horts. The procedure entails three assumptions that are 
registration. later relaxed for discussion: (1) that all delayed registra- 
Note: The original copy of documentary evidence, not a pho­ tions issued were for bona fide applicants, namely, per- tocopy, is to be submitted. Personal documents will be re- sons whose births were not registered but had occurred turned after they have served their purpose. 

in Ontario in the year for which delayed registration was 
The difference between the pre-lP5 and post-1945 granted; (2) that all bona fide applications for delayed 

requirements prompts two important observations registration were successful; and (3) that the dead, had 
about delayed registrations for the different cohorts. they not died, would have applied for delayed registra- 
First, the insistence upon documentary evidence in the tions in the same proportions as the living. 
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Step 1 

Table 3 reports the distribution of the delayed regis- 
trations for each cohort by five-year periods of issu- 
ance. Table 4 then reports the subtotals for cohort age 
categories that correspond with the periods of issuance.28 

Step 2 

As the data in table 4 show, the 1900 birth group ac­
cumulated delayed registrations throughout its life 
course, from age fifteen through age eighty-six. As the 
group aged, however, a growing number of its members 
died and, therefore, did not experience historic and life- 
course pressures that prodded the survivors to apply for 
delayed registration. To allow for the influence of mor- 
tality on the number of delayed registrations issued to a 
cohort, step 2 of the procedure assumes that the dead 
would have received delayed registrations in the same 
proportions as the living, had nobody in the cohort 
died. 

Only 71 percent of the 1900 birth group, for example, 
were alive as the group entered the age category forty to 
forty-four, during which time 293 delayed registrations 
were granted to group members. Fewer than 71 percent 
obtained the 293 delayed registrations, however, be- 
cause the cohort experienced some deaths while passing 
through the ages forty through forty-four. To allow for 
this added group attrition, the estimate is based upon 
the proportion alive at the midpoint of the age category 
forty to forty-four.” Thus, 69.8 percent of the cohort ob- 
tained the 293 delayed registrations. Had 100 percent of 
its members been alive at age forty-four, the group would 
have received 415 delayed registrations ([293/69.8]*100). 

Generation life tables are used to calculate the pro- 
portions alive at different ages. Because such tables 
have not been published for Ontario, tables for Canada 
were used for the 1900, 1910, 1920, and 1930 cohorts.30 
For the 1905, 1915, and 1925 cohorts, calculations were 
based on the means of the values in tables for the co- 
horts immediately preceding and following each of the 
three cohorts. 

Although the accuracy of the Canada-generation life 
tables for Ontario survival rates is unknown, abridged 
life tables published for the period 1921-1981 show little 

difference between Canada and Ontario in expectation 
of life at birth for both se~es.~’ In any event, the 
estimates are not very sensitive to variations in overall 
survival. As shown in table 6, the estimated incomplete- 
ness of birth registrations for the 1900 cohort changes 
by less than one percent if either the 1891 (higher mor- 
tality) or 1911 (lower mortality) tables are substituted 
for the 1901 table. 

Step 3 

By 1986, the last year for which the writer examined 
delayed registrations, the younger cohprts had yet to 
pass through some of the age categoriG’that the 1900 
cohort had completed. For example, the 1900 cohort 
was eighty-six an age the 1930 cohort will not reach until 
the year 2015. Thus, to apply step 2 of the procedure to 
all age categories for each cohort, one must estimate the 
numbers of delayed registrations the younger cohorts 
will receive during age categories they have yet to pass 
through. Table 7 shows where such estimates are needed 
for the 1905 and 1930 birth groups. 

To predict how many delayed registrations a cohort 
will receive during a future age category, step 3 uses the 
preceding cohort’s experience for the category, while al- 
lowing for historic differences between the cohorts. In 
table 7, for example, the number of delayed registra- 
tions the 1905 cohort receives for the age category eighty 
to eighty-four cannot be known until 1990. The first 
part of the step 3 prediction assumes (for want of con- 
trary evidence) that the 1900 and 1905 cohorts experi- 
ence the same life-course influences for the age category 
(e.g., relatively few survivors whose critical life-course 
events are largely over). For prediction, one calculates 
the 1900 cohort’s number for the age category (twenty- 
four) as a proportion of its birth registrations (45,549), 
which yields the statistic .000524. Assuming the same 
proportion for the 1905 cohort, it will receive .000524 of 
its 50,808 birth registrations, or 26.6 delayed registra- 
tions (the life-course statistic) as it passes through the 
age category. 

The second part of step 3 is to adjust the life-course 
statistic to allow for historic differences between the co- 
horts in their respective accumulations of delayed regis- 

TABLE 5 

Proportions by Cohort of Delayed Reg&tmtionsGranted by 1986 b e d  Before 1945 (Calculated from Table 3 Data) 


Cohort 1900 1905 1910 1915 1920 1925 1930 1935 1940 

:::1945 

3,886 , 4,136 5.498 5,730 3,918 1,951 1,515 1.086 823 

55 52 47 46 45 48 32 27 26 
45 48 53 54 55 52 68 73 74@lo post-1945 

I 

http:cohorts.30
http:issuance.28
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TABLE 6 

Estimptcs of Incompleteness in Birth Registmtions for the w)o Cohotl, AaPumiag Different Survival Rates 


Life 

table 
selected Difference 

1891 100,OOO 15,433 45.20 12.45 +0.91 
1901 100,OOO 13,381 48.67 11.54 
1911 100,OOO 11,259 52.55 10.72 -0.82 

Note: 1. a x )  = number of life births for the cohort. 
2. D(0) = number dying before age 1. i
3. E(0) = expectation of life at birth. .:r 

TABLE7 

Estimates of UnregLPtered Births (Delayed Registrations and Births Never Registered) for the 1900,1905, and 1930 Cohorts ps of 1986 


Grant Unregistered Grant Unregistered Grant Unregistered 
Cohort period births period births period births 
age 1900c. 1900c. 1905 c. 1905 c. 1930c. 1930c. 

~~~ ~ ~~~~ ~ 

55-59 1955-59 527 1960-64 530 1985-89 602 
60-64 1960-64 659 1965-69 786 1 W 9 4  ? 
65-69 1%5-69 789 1970-74 4% 1995-99 ? 
70-74 1970-74 119 1975-79 158 uxw)-oII ? 
75-79 1975-79 83 1980-84 38 2005-09 ? 
80-84 1980-84 24 1985-89 16' 2010-14 ? 
85-86 1985-86 11 1990-91 ? 2015-16 ? 

Note: = two years (1985-86)only. 

trations. For example, if birth registration for one co- 
hort is more complete than for the cohort preceding, 
then .proportionately fewer of its members will require 
delayed registration as they encounter life-course events. 
If, on the other hand, historic events cause propor- 
tionately more members in the preceding cohort to ob- 
tain delayed registration in the younger age categories, 
when relatively few cohort members have died, then 
proportionately more members in the second cohort will 
seek delayed registration as they encounter critical life- 
course events in later years. 

To allow for historic differences between two cohorts, 
the step 3 method keys on the net differences at entry in­
to the age category for which prediction is required. For 
each cohort, one calculates the delayed registrations for 
all previous age categories as a proportion of its birth 
registrations. The proportion for $he second cohort, 
which requires the prediction, is then divided by the pro- 
portion for the cohort preceding to obtain the history 
statistic. The history statistic multiplied by the life- 

course statistic yields the complete step 3 prediction for 
the age category. 

To return to the above example, the life-course part 
of the prediction was that the 1905 cohort would receive 
26.6 delayed registrations as it passed through the age 
category eighty to eighty-four. As the 1905 cohort 
reached age eighty, however, its delayed registrations as 
a proportion of its birth registrations were equal to only 
.91 of the corresponding figure for the 1900 cohort. 
Thus, the completed step 3 prediction is that the 1905 
cohort will receive .91 of 26.6, or 24. f2 delayed registra- 
tions of birth as it passes through the age category 
eighty to eighty-four. 

The accuracy of the predictions for future years 
(1987+) is problematic. As shown in table 8, the step 3 
method poorly predicts the known numbers of delayed 
registrations for pre-1986 age categories of the 1905, 
1910, and 1915 cohorts. As shown below in table 9, 
however, the step 3 predictions involve small numbers 
and cause little change in cohort birth estimates. Thus, 
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the author accepts the predicted values for the number 
of delayed registrations the cohorts will receive after 
1986, and these values, in turn, serve to estimate the 
number that the cohorts would have received from 100 
percent of their members (see step 2 above). 

Step 4 
The percentage incompleteness in cohort birth regis- 

trations is obtained by dividing the estimate (obtained 
through steps 1-3) by the number of unregistered births 
(the estimate minus the number of registrations). In fig- 
ure 3, the trend line shows continuous increase in the 
completeness of birth registrations between 1910 and 
1930. Contrary to expectation, however, it shows that 
registration was more complete in 1900 and 1905 than in 
1910. 

The statistics for 1900 and 1905 are not plausible and 
require adjustment. First, they go against Kuczynski’s 
impression of “slow progress” for the 1896-1920 period. 
Second, on the basis of circumstantial evidence-the 
provincial inspector’s vigorous effort to enforce the Vi- 
tal Statistics Act, the tightening of the requirements in 
the act in 1908 and 1919, and the small increase in the 
proportion of births occurring in hospitals-one might 
expect a slight increase in the completeness of birth reg- 
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istration between 1900 and 1910. Third, an implicit as­
sumption in steps 2 and 3-that all persons whose births 
were missed by civil registration eventually would have 
applied for delayed registration, had nobody in the co- 
hort died-is problematic for the older birth groups. 
Notwithstanding the effects of the Military Service Act 
on the 1900 cohort, age-related government regulation 
possibly had less influence on life courses for the older 
cohorts than for those of the younger. 

The step 4 adjustment to the fgures for 1900 and 
1905 makes two assumptions. One is that the cohort 
with the highest estimated incomplete ess (1910) is the 
first for which the step 3 estimates L.reliable. n e  
other is that the completeness of the rehrns rose more 
slowly before 1910 than after, in keeping with Kuczyn- 
ski’s description of the data (“slow progress” for the 
1896-1920 period, with an accelerated improvement in 
the returns beginning about 1913). Thus, the author ar­
bitrarily assumes a one percent increase for each of the 
intervals 1900-1905 and 1905-1910, which is about half 
the 2.1 percent increase estimated for the period 
1910-1915. 

Figure 3 shows the effect of the step 4 revisions, and 
table 10 shows the final estimates of cohort birth num- 
bers. 

TABLE8 

Aeenrpey of Step 3 Estimates for PredkUng Known Values for PIW~OMAge Cotegorks 

Delayed Olo Delayed Olo Delayed Olo 
Age registrations prediction registrations prediction registrations prediction 
category 1905 error 1910 error !915 error 

4044 191 +19 289 -12 310 . . + 3  
45-49 263 -20 319 + 12 290 +22 
50-54 292 +14 ’ 356 +10 308 +26 
55-59 358 + 5  335 +42 581 -39 
60-64 502 -12 891 -28 832 +20 
65-69 290 +68 412 - 5  209 + 115 
10-14 81 -zA 38 +189 
15-19 16 +120 

TABLE9 

Cppes Added InStep 3 a8 Percentages of Birth Registrationsand EstimrtedBlrth TOWS 

1905 1910 1915 1920 1925 1930 

Stage 3 estimates, N: 101 162 309 421 33245 tOlo birth registrations 0.I 0.2 0.2 0.4 0.6 0.5 
Olo estimate 0.1 0.2 0.2 0.4 0.6 0.5 
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FIGURE 3 

Estimates of hcompkteness in Live Bbtb RegktraUons 
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The step 4 estimates are higher than Kuczynski’s pos- 
ited 85 percent maximum completeness for any year be- 
fore 1920. Here two assumptions of the estimation pro- 
cedure may inflate the estimates. The first-that all per- 
sons whose births were missed by civil registration would 
eventually have applied for delayed registration had no- 
body died-may be tenuous for more than the 1900 and 
1905 cohorts. 

The second-that all persons missed by civil registra- 
tion could have obtained registration of their births- 
also is problematic. As noted in the registrar-general’s 
Annual Report for 1918, many applications were refused 
for want of acceptable evidence, and the standards of 
evidence became more rigorous in 1945. A possible off- 
setting influence was the issuance of delayed registration 
to persons actually born outstide the jurisdiction. Even 

Step 3 

1 1 I I 
1915 1920 19ts 1930 

Cobori 

so, the actual completeness of the birth returns probably 
is less than the step 4 estimates indicate. 

On the other hand, comparison of the step 4 estimate 
for 1930 (97.3 per cent) with Tracey’s minimum esti- 
mate for the 1931 census enumeration year (% percent 
completeness) testifies to the accuracy of the step 4 esti­
mate for the end of the study period. ,For this estimate 
Tracey drew a systematic sample of 5,763 infants from 
the 1931 manuscript census for Ontario. He then match- 
ed 89 percent of his sample population to birth registra- 
tions for months corresponding to the enumeration 
year, in each case limiting his search to birth registra- 
tions for the infant’s county of residence (census). After 
experimentation, he adjusted the total for matched 
cases to 92 percent to allow for births which were reg- 
istered outside the census county of residence. Finally, 
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he considered other influences which deflated the total 
for matched cases: the frequent occurrence of American 
immigrants reporting a Canadian birthplace for chil- 
dren “whose age indicates that they were born previous 
to the date of migration;” the difficulty of tracing il- 
legitmate children and adopted children “subsequent to 
registration and before the census;” the misspelling of 
names by census enumerators; and “incomplete searches 
by clerks seeking to match the transcript^.^'^^ To allow 
for these influences, he “put the deficiency of birth reg- 
istrations at not over half the percentage unmatched.” 
Thus, for Ontario, one-half of the adjusted total for un- 
matched cases (8 percent) yields the estimate of 4 per­
cent incompleteness in birth registrations for the enu- 
meration year. 

BIASED INCOMPLETENESS IN LIVE BIRTH 
REGISTRATIONS 

Did chance alone determine which births Ontario’s 
civil registration missed, or were systematic influences 
at work? To elucidate bias in Ontario birth registration, 
the following section compares information in delayed 
registrations for the 1920 cohort with corresponding in- 
formation about the cohort’s registered live births. The 
information about the 3,918 delayed registrations comes 
from a random sample of birth registrations; informa- 
tion about the 72,511 live births comes from published 
statistics or, where these are lacking, from a random 
sample of birth registrations. Each of the random samples 
holds 384 cases; assuming maximum variability in the 
distribution for any attribute, this sample size allows a 
confidence interval of .10 and a confidence level of .05 
(i.e., for any attribute, one can be 95 percent confident 
that the sample distribution is within 5 percent of the 
population distrib~tion).~~ 

Geographical Bias 

If no geographical bias existed in birth registrations, 
then published birth statistics and delayed registrations 
would have similar geographical distributions. To test 

for this possibility, the author compared actual distribu­
tions in the delayed-registrations sample with the distri- 
butions predicted on the assumption that the distri- 
butions for registered births and delayed registrations 
were identical. As shown in table 11, no statistically sig- 
nificant difference exists between the predicted and ac- 
tual distributions for the geographical aggregates of 
cities, towns, and counties (exclusive of towns and 
cities). Apparently, the completeness of birth registra- 
tions did not differ between rural and urban popula- 
tions. However, the city of Toronto and the Northern 
Ontario region account for disproportionate numbers 
of delayed registrations, a sign that the@ respective birth 
registrations are exceptionally incomplete. 

Interestingly, Toronto persons missed by civil regis- 
trations acted more quickly than other such persons to 
obtain delayed registration of births (see figure 4); more 
than 79 percent of Toronto delayed registrations granted 
by 1986 were issued before 1950, compared with 53 per­
cent of delayed registrations for the province. Residence 
in the provincial capital evidently provided greater stim- 
ulus than elsewhere to possess a birth certificate for proof 
of age; alternately, it provided easier access to the regis- 
trar-general, whose offices were located in the city. 

Sex Bias 

Females account for 55 percent of the cases in the de- 
layed-registration sample, but only 49 percent of the 
published total for live births. The difference is sug­
gestive but inconclusive about sex bias in birth registra- 
tion. Sample error may inflate (or deflate) the propor- 
tion of females in the delayed registrations. Second, 
some of the female surplus in the delayed registrations 
comes from the greater longevity for females; more fe- 
males than males survive to experience life-course events 
in older age categories, which prompts applications for 
delayed registration. 

On the other hand, the female surplus exists despite a 
male bias in certain of the life-course events (e.g., ob- 
taining an automobile diver’s license, responding to 

TABLE 10 
Ontario Live Births: Published Totale (R&MmUons) and Step 4 Estimatw 

1900 1905 1910 1915 1920 1925 
 1930 


Registrations 45,549 50,808 54,755 67,032 72,511 70,122 71,263 
Delayed registrations 3,886 4,136 5,518 5,730 3,918 1.95 1 1,515 
Never registered (estimated) 2,600 2,591 1,184 1,067 715 594 438 
Estimated births 52,035 57,535 61,457 73,829 77,144 72,667 73.216 
070 underregistered r4.2 13.2 12.2 10.1 6.4 3.6 2.7 
% completeness 85.8 86.8 87.8 89.9 93.6 96.4 97.3 

http:3,9181.95
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TABLE 11 

Predicted (from the Distributions Shown in Published StnUstks for Live Birlhs) and 


Actual Numbers of Delayed RegistraUons of Births in the Sample 


Predicted 

number 

Rural-urban 
Cities 184 
Towns 30 
Counties (rural) 170 

Chi-square = 0.315663; 4f = 2 
Not statistically significant at the .05 level 

Region 
Eastern Ontario 94 
Southwest Ontario 153 
Northern Ontario 49 
Toronto-York County 88 

Chi-square = 16.72463; 4f = 3 
Statistically significant at the .01 level 

Selected municipalities 
Toronto (city) 
Sudbury (county) 
Fort William (city) 
Windsor (city)
Temiskaming (county) 
Renfrew (county) 
Bruce (county) 
Ottawa (city) 
York (county) 
Hamilton (city) 
Carleton (county) 
St. Catherines (city) 
Muskoka (county) 

72 
5 
7 
6 
6 
5 
4 

18 
16 
17 
5 
4 
3 

wartime military service regulations) that promoted co- 
hort members to apply for delayed registration. More- 
over, evidence on sex ratios suggests an anti-female bias 
in Ontario birth registration until the 1930s. During the 
1880-1940 period, the actual ratio of male to female live 
births probably rises irregularly because of sex-selective 
reductions in prenatal mortality.” Figure 5 shows this 
pattern for England and Wales, whose birth registration 
was quite complete for the period.” The ratios calcu- 
lated from published Ontario data, however, show a de- 
clining pattern and are notably higher than English- 
Welsh ratios for the 1880-1920 period. The likely expla- 
nation is that biased incomplete registration masks a ris­
ing trend until the 192Os, when more complete registra- 
tion attenutates the bias. For the same reason, the On- 
tario ratios began to mimic the English-Welsh ratios dur- 
ing the 1920s and closely match them during the 1930s 

Social Class Bias t 

Father’s occupation is the only available proxy for the 
social class status of a newborn’s family. Both birth reg- 

‘ 

Actual Percentage/ 
number difference 

185 
26 

173 

77 
122 
88 
97 

92 

24 
11 
12 
12 
11 
9 
4 
5 

12 
1 
1 
0 

0 
- 13 
+ 2  

-16 
-31 
+39 
+ 9  

istrations and delayed registrations report this informa- 
tion, although for illegitimate births they usually report 
only the mother’s occupation, if she has one. Occupa- 
tions are categorized in a three-stage process in order to 
test for social class differences. First, they are separated 
into farm and nonfarm categories; nonfarm occupa- 
tions are then placed in the categories of manual and 
nonmanual; last, occupations in each of these categories 
are classified as simple or complex according to the 
complexities of the work task involved.36 Table 12 sum­
marizes results of the classification. The manualhimple 
category, and to a lesser extent the nonmanualhimple 
category may be taken as crude indicators of low social 
standing. From this standpoint, the table 12 data for de- 
layed registrations show a slight overrepresentation of 
lower-class parents, and therefore a slight bias against 
them in birth registration. Although suggestive, the evi- 
dence of class bias is inconclusive. Occupation is a noto­
riously ambiguous indicator of social class, the differ- 
ence between the two distributions is small, and the use 
of two samples doubles the potential of distortion through 
sample error. 

http:involved.36
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Ethnic Bias 

Although birth registrations report “race” and place 
of birth for both parents, the forms used for delayed 
registration solicit this information for the period 
1945-1959 only, which accounts for just 49 cases in the 
sample. The number is small, and its ethnic composition 
may differ from that for cases involving earlier or later 
years of issuance for delayed registration. 

Although limited as evidence, the partial data suggest 
two important ethnic biases in Ontario birth registra- 
tions for 19u). The first is a disproportionate underre- 
porting of births for continental European ethnic 
groups. These groups account for only 6 percent of 
cases in the birth registration sample, but for 35 percent 
(17 cases) of the 49 delayed registrations. The second is 

HISTORICAL METHODS 

an unusually complete reporting of French Canadian 
births; franco-Ontarians account for 13 percent of cases 
in the birth registration sample but receive only 8 per­
cent (4 cases) of the 49 delayed registrations. 

The findings for French Canadians accord with view- 
points expressed in the 1898 and 1910 Annual Reports. 
The report for 1910 also gives a partial explanation: 

In most of the counties settled by the French people of On­
tario, a great many of the births are registered by the priests 
of the parishes. The people being Roman Catholicsgenerally,
are anxious to have their children baptized as soon after 
birth as possible, and in this manner the priests get their 
names and register them, although there kino provision in 
the Vital Statistics Act giving them this poHI&p, yet, if these 
clergymen did not make the registrations. ver$ many. indeed 
most of them, would go unregistered, as it is impossible for 
the Division Registrar to know where births take place. 

FIGURE 4 
19u)Cohort: Proportions of Dehyed Reglstrntbns by Age CategoriCS 
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FlGURE 5 

Rntio of Male to Female Births, On(Cui0 nnd Englpnd, 1881-1885 to 19561960 
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The full explanation is that the priests were continu- 
ing a practice begun in Quebec, where civil registration 
law required clergy to compile lists of births, marriages, 
and deaths from information in church parish registers. 
The parish registers, in turn, provided nearly complete 
coverage of vital events for French Canadian and other 
Roman Catholic populations.” 

CONCLUSION 

In 1W5,Ontario’s inspector of vital statistics recog- 
nized that provincial birth statistics were unreliable. 
S i a r l y ,  Kuczynski’s 1930 monograph described “birth 
statistics for English-speaking Canada up to 1920” as 
“utterly inadequate.” Although useful, these early 
views were general, largely intuitive, and gave little his­
torical context. By using evidence from delayed registra- 
tions, this paper strengthens the empirical basis for such 
judgments and gives more precise information about the 
incompleteness and biases of birth rhgistration and il- 
lustrates when it becomes reliable. Second, it uses cir- 
cumstantial evidence-the secular hospitalization of bir- 

ths, the proliferation of government, age, and citizenship 
requirements, and a tightening of the legislation and en- 
forcement for civil registration-to elaborate the histo- 
rical context. 

The principal research finding shows that Ontario 
birth registrations moved from 86 to 97 percent com- 
pleteness between 1900and 1930.This supports Kuczyn- 
ski’s estimate of “at least 90 percent” completeness for 
the 1920s and also Tracey’s minimum estimate for 1931. 
On the other hand, it describes higher levels of com- 
pleteness than Kuczynski’s 85 percent maximum allowed 
for the years prior to 1920. Here the study estimates 
may be high due to assumptions made’in the estimation 
technique. 

A second finding is that Ontario birth registration 
was biased against certain population groups as long as 
it remained incomplete. As shown by analysis of the de- 
layed registrations issued to members of the 1920 co­
hort, birth registration was unusually complete for 
French Canadians, but disproportionately incomplete 
for Toronto and Northern Ontario regions, females, 
and continental European ethnic groups. 
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I 
TABLE 12 

Percentages of Fathers’ Occupation in Different Occupational Categories, Differences between Birth Registrations 
(N= 376) and Delayed Regislntions (N= 325)for 1920 

Non-manual/ Non-manual/ Manual/ ManuaV 
complex simple complex simple Farm 

Sample (Vo) (To) (Vo) (Vo) (070) 

Birth registrations I 1  
Delayed registrations 7 
Difference - 4  

NOTES 
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