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SUMMARY:  13 

 14 

Background: The National Child and Development Study (1958 British Birth Cohort) follows the lives of 15 

over 17 000 people born in a single week in England, Scotland, and Wales. After initial recruitment, 16 

there have been nine sweeps to gather subsequent life-course data and a Biomedical Sweep (between 17 

Sweeps 6 and 7) that has been used in genetic studies. Due to its non-selective recruitment, the survey 18 

is frequently used as a representative proxy for the British population in demographic, epidemiological, 19 

and medical studies. We examine the effect of attrition on representativeness of female fertility and 20 

education length. 21 

 22 

Methods: We compare numbers and timings of fertility-related events of female cohort members with 23 

national estimates. Spline approximation was used to link records with different aggregation intervals. 24 

Participants who were present in the Biomedical  Sweep were compared to those who were not.  25 

 26 

Results: We established that both timings and counts of maternities and terminations in the cohort 27 

diverge from the patterns of their contemporaries. For women who participated in the Biomedical Sweep,  28 

we noted positive correlations of study continuation with years spent in full time education, and with age 29 

at first birth. We determined that women who did not participate in the Biomedical Sweep reported 30 

different fertility patterns from those who did.  31 

 32 

Conclusions: For female fertility, the 1958 Birth Cohort is an imperfect proxy for the British population, 33 

making the description “broadly representative” potentially misleading. Worsening bias due to attrition 34 

and misreporting can be identified and quantified through comparisons with national vital statistics.  35 

Keywords: Bias, attrition, representativeness, fertility, age at menarche, age left full time education, birth 36 

cohort, 1958 British Birth Cohort, NCDS, dropouts.  37 
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KEY MESSAGES: 38 

• Fertility patterns of women reported in later sweeps of the 1958 British Birth Cohort diverge from 39 

those of their contemporaries as estimated from national statistics using spline approximation. 40 

Both maternities and terminations are underreported. 41 

 42 

• Female participants who dropped out earlier follow national maternity trends more closely than 43 

those who participated in the study longer, but they still report slightly fewer maternities than 44 

national statistics suggest. 45 

 46 

• Female participants who persisted through later sweeps experienced first births later and left 47 

education at a later age than those who dropped out earlier. 48 

 49 

• Although the 1958 British Birth Cohort has been judged as representative of the British 50 

population for some research questions, the cohort population presents increasingly biased 51 

fertility patterns in female participants over time.  Studies related to fertility using data from this 52 

cohort may require adjustment. 53 

  54 
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INTRODUCTION  55 

The 1958 British Birth Cohort (National Child Development Study) was originally designed as a one-off 56 

study focusing on factors surrounding perinatal mortality in Great Britain, and including all births 57 

occurring in England, Scotland, and Wales during the first week of March 1958 (1). Cohort members 58 

have been followed throughout their lives, creating a rich dataset with extensive records on multiple 59 

aspects of their lives, such as health, education, and employment. The non-selective inclusion of every 60 

child born in Great Britain in one week has made it an attractive starting point for longitudinal studies of 61 

a representative cross-section of the British population. Over 17 000 variables have been collected or 62 

derived for the 17 415 initial cohort members (and the 925 added in the replenishment sweeps at ages 63 

7, 11, and 16 for children immigrating to Great Britain), documenting every facet of their lives, from 64 

gestation through late middle age. Despite dropouts (due to mortality, emigration, or other reasons), 65 

more than half of the cohort (9 377 members) persisted to the Biomedical Sweep (age 44), and more 66 

than 40% participated in the most recent sweep in 2013. Levels of attrition are illustrated in Figure 1.  67 

 68 
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 69 

Figure 1: Male and female productive participation by sweep for the 1958 British Birth Cohort (National 70 

Child Development Study – NCDS). Starting with 17 415 cohort members at recruitment (8 411 female 71 

productive participants and 9 004 male), productive participation declined to 9 377 members for the 72 

Biomedical Sweep (4 712 female participants and 4 665 male) in 2002. Age of cohort member and year 73 

of Sweep are listed as the start year for each sweep. The highest average annual rate of loss occurred 74 

between Sweep 6 and the Biomedical Sweep. This pattern is consistent for both female and male 75 

participants. Productive participants are the cohort members who were successfully contacted and 76 

responded to a Sweep’s questions. As only female participants were released for this study, the male 77 

participation was calculated using the publicly available achieved samples for the cohort. The lengths 78 

of the lines are proportional to the numbers of individuals they represent. 79 

 80 

 81 
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Because of the outsized role that this cohort has played in a wide range of research, the development 82 

of its membership over time has received considerable attention. Atherton et al. (2) compared a variety 83 

of sociodemographic, health, and behavioural variables between Sweep 1 and the Biomedical Sweep. 84 

They concluded that subject attrition had not substantially vitiated the broadly representative 85 

composition of the persisting cohort. This claim has been echoed in numerous publications referring to 86 

the cohort as “nationally representative” (3–9) or “broadly representative”, subject to attrition (10–16).  87 

 88 

The present work examines whether specific data biases may distort the picture of particular research 89 

questions within an otherwise representative sample. Our focus is on the impact of attrition on 90 

fundamental indicators of education and fertility, such as age at menarche and years spent in education. 91 

We explore associations between these variables and the length of continuing participation in the study, 92 

for women present in the Biomedical Sweep. We further compare national statistical records to the 93 

maternity and termination reports of female participants, separately for those who persisted until the 94 

Biomedical Sweep and those who did not.  As the Biomedical Sweep was focused on collecting 95 

biological material and clinical data, it is only those individuals who were present in this Sweep whose 96 

information is routinely released for research that aims to include genetic data. The genetic data 97 

commonly used were initially generated by the WTCCC studies (17,18) (Figure 2), which used members 98 

of the 1958 Birth Cohort as part of the control group for large meta-analyses on common diseases. 99 

These were subsequently made available to other researchers, and have since been used as part of 100 

control groups (usually in combination with UK Blood Donors) for a variety of medical studies, including 101 

work on leukaemia (19,20), schizophrenia (21) and rheumatoid arthritis (22), as well as for sociological 102 

and demographic research (23,24). As these studies include only participants in the Biomedical Sweep, 103 

the characteristics of this subgroup are crucial, and it is this that we will take as our primary cutoff. 104 
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 105 

Figure 2: Male and female productive participation, dropouts, and replenishment in the 1958 British Birth 106 

Cohort until the Biomedical Sweep, culminating in the numbers of individuals that were genotyped. 107 

Productive participants are the cohort members who were successfully contacted and responded to a 108 
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sweep’s questions. As only female participants were released for this study, the male participation was 109 

calculated using the publicly available achieved samples for the cohort. Lengths of rectangles are 110 

proportional to the total number of individuals participating. 111 

 112 

Whether representativeness as a concept matters for epidemiological, sociological, or demographic 113 

research has been extensively debated (25–30), and is beyond the scope of this work. We are not 114 

questioning whether overall the 1958 British Birth Cohort is a representative proxy of British population 115 

for its age group. Nor are we questioning the appropriateness of the cohort members specifically as a 116 

control group for the genetic studies designed by WTCCC. Here we consider the essential yet 117 

sometimes neglected distinction between a population being representative overall versus being 118 

representative for a particular research objective. We show that the description of the cohort as 119 

nationally or broadly representative is potentially misleading for researchers, as it obscures the possible 120 

underlying biases that become apparent when framed by a definite research objective. 121 

 122 

In this work we demonstrate that annual maternity and termination counts reported by the female 123 

participants of the 1958 Birth Cohort diverge from those of their contemporaries, as extracted from the 124 

relevant national statistics registries. Specifically, both maternities and terminations of participants 125 

appear under-recorded, with those who did not participate in the Biomedical Sweep following national 126 

trends more closely than those who did. We note that participants who persisted in the study until the 127 

Biomedical Sweep experienced a later age at first birth than those who did not.  In this group of women, 128 

we further found that the length of continued study participation is positively associated with being older 129 

at both first birth and at departure from full-time education.  130 

 131 

These findings call into question the suitability of the blanket use of the description of the 1958 Birth 132 

Cohort as a “broadly nationally representative cohort”. They also highlight the importance of being able 133 

to establish both the presence and the impact of bias (31,32), and to take remedial action using 134 

qualitative and quantitative methods (33,34). 135 

  136 
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METHODS  137 

We have instrumentalised the general question of representativeness in two specific questions: 138 

1. whether annual rates of maternity and termination reported by participants who persisted 139 

through the later sweeps diverged from rates reported by those who dropped out earlier, and 140 

how each of these comports with national statistics.  Due to different age aggregation in the 141 

latter, we used spline approximation to estimate annual rates, described in the Section: “Annual 142 

maternity and termination rate estimates”; and 143 

2. whether participant attrition interacts with education and fertility variables. This was conducted 144 

using time-to-event analysis and is presented in the Section: “Attrition through the sweeps”. 145 

Combined, these delineate the impact of attrition on the overall makeup of the cohort for fundamental 146 

fertility and education variables. It should be noted that miscarriages have not been examined, as no 147 

comparable national statistics are available. 148 

 149 

DATA AND SOFTWARE 150 

All available fertility-related variables from the 1958 Birth Cohort were requested from METADAC and 151 

used to reconstruct in-depth fertility profiles for the 4 712 female participants in the Biomedical Sweep 152 

conducted in 2002. We denote by “year of Sweep” the year in which a given sweep started. Protocols 153 

for clean-up (the accuracy of which was tested using synthetic data) are supplied in the Supplementary 154 

Material. Variables relating to participation in sweeps, and age of leaving full-time education were also 155 

requested. A list of all 942 requested variables is provided in the Supplementary Material. As we were 156 

interested in the impact of attrition, we further requested information about the female cohort members 157 

who did not participate in the Biomedical Sweep. This yielded 4 247 additional participants, with 314 158 

variables requested (a subset of the original variable request, relating to the available sweeps). No data, 159 

if available were released for Sweep 6 for this group. Although we noted some slight discrepancies 160 

between the numbers of participants in our data and those recorded on published tables in Atherton et 161 

al.(2) and Power et al (1), we are in overall agreement on the productive participant counts. As part of 162 

our quality-control assessment, we noted that initial recruitment sex ratio (107.05 males to 100 females) 163 
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matches the birth sex ratio of the general population. Further consistency checks are detailed in the 164 

associated R scripts.  165 

 166 

Maternities (live births and stillbirths) and terminations for all women living in Great Britain born in 1958 167 

were obtained from the Office for National Statistics (ONS) and from National Records of Scotland 168 

(NRS) (35), for all years between 1972 and 2001. ONS maternity and termination records (covering 169 

England and Wales) prior to 1992 were available only as age-group aggregates through the Conception 170 

Statistics tables (36,37). From NRS both age-group aggregates and a breakdown by mother’s age were 171 

available (35). The life table for women born in 1958 was obtained from the Human Mortality Database 172 

(38). Statistical analysis was conducted using base R (39), “tidyverse” (40), and “survival” (41) through 173 

RStudio (42). All code is available in the Supplementary Material. 174 

 175 

ANNUAL MATERNITY AND TERMINATION RATE ESTIMATES 176 

We compared rates of maternities and terminations reported by participants with the corresponding 177 

rates in the general population, derived from official statistics. Although counts by individual years of 178 

mother’s age are available from the Scottish data, we aggregated the age groups to align them with the 179 

data releases from England and Wales. To then extract single-year estimates of maternity and 180 

termination rates for individuals born in 1958 we fitted splines, for which we tested three different specific 181 

procedures: a standard b-spline (knots at 1974, 1978, 1983, 1988, and 1993 – corresponding to the 182 

years in which participants crossed over between age classes of the vital statistics tables, for example 183 

1974 when they entered the 16-19 years age class  – a natural cubic spline (knots as in the b-spline), 184 

and a quadratic optimisation spline proposed by Grigoriev et al. (43). This last is based on minimising 185 

the sum of squared second-order differences, yielding annual rate estimates (per 1000 women) for 186 

maternity and terminations. These were compared with the per-1000-women rates for maternities and 187 

terminations within the 1958 Birth Cohort, for which we also calculated 95% confidence intervals.  188 

 189 
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SPLINE VERIFICATION 190 

We tested the ability of the spline methodology to recover the known individual-year counts for Scottish 191 

maternities from multi-year aggregated Scottish maternity data. We transformed the Scottish birth 192 

counts into rates per 1000 women by using the life table from the Human Mortality Database. These are 193 

plotted together with Scotland-only spline estimates in Figure 3. As the quadratic-programming spline 194 

fitted the count rates better than the natural or b-splines, we rely primarily on this method in our 195 

subsequent analysis. 196 

 197 

 198 

Figure 3: Maternity spline estimates extracted from age group aggregates against single-year counts 199 

for Scotland. Three spline methods are presented: B-splines (light blue), Quadratic programming splines 200 

(yellow), and Natural cubic splines (green). These are compared with rates per 1000 women estimated 201 

from counts (dark blue, with 95% confidence interval in light grey).   202 
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ATTRITION THROUGH THE SWEEPS 203 

We distinguished between two broad categories of participation: participating in the Biomedical Sweep 204 

(“Persisters”) or not (“Dropouts”). We define two different measures of participation: the last sweep of 205 

having participated in any way (“Overall Continuation Length”) and the last sweep of having responded 206 

to fertility-related questions (“Fertility Continuation Length”). 207 

 208 

PARTICIPATION INDICATORS 

Persister: cohort member who participated in the 

Biomedical Sweep. 

Dropout: cohort member who did not participate in the 

Biomedical Sweep. 

MEASURES OF CONTINUATION 

LENGTH 

Overall Continuation Length: last sweep in which 

cohort member has participated in any way 

Fertility Continuation Length: last sweep in which 

cohort member has responded to any fertility-related 

questions 

Table 1: Glossary of terminology used, defining participation indicators (Persisters vs Dropouts) and 209 

measures of Continuation Length (Overall vs Fertility). 210 

WITHIN THE PERSISTERS 211 

We examined associations between fertility and education event times: age at menarche, age at first 212 

birth, and age left full time education. Age at menopause was not studied as most of the sweeps 213 

occurred prior to the menopause age range. Kendall’s tau was used as a correlation measure between 214 

ages at dropout and at event. Analyses were conducted using both Continuation Length measures. 215 

 216 

For individuals lacking event times, censoring time was determined based on auxiliary information 217 

present in the dataset. For example, for age at first birth, individuals with no recorded maternities were 218 

considered censored at the last time when a birth could have been observed using other fertility 219 

variables where available (such as menopause age). Where insufficient information was available to 220 
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make a clear judgement about censoring time, these individuals were excluded entirely from the 221 

analysis. The numbers of excluded Persisters are summarised in Table 2. 222 

 223 

 Age at menarche  Age at first birth Age left full time 

education 

Excluded Included Excluded Included Excluded Included 

Overall Continuation Length 0 4712 414 4298 239 4473 

Fertility Continuation Length 36 4676 438 4274 275 4437 

Table 2: Numbers of Persisters that were included and excluded in the analyses for age at menarche, 224 

age at first birth and age left full time education.  225 

PERSISTERS VS DROPOUTS 226 

We compared age at menarche and age at first birth between the 4 712 Persisters and the 4 247 227 

Dropouts using log-rank tests.  Age left full time education was not studied here as the relevant variables 228 

were only collected in Sweep 6, when many Dropouts had already left the study. Age at menopause 229 

was not studied because the last records for Dropouts would be prior to age 44, which is before most 230 

women would have experienced menopause. 231 

  232 
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RESULTS 233 

ANNUAL MATERNITY AND TERMINATION RATE ESTIMATES 234 

Annual maternity rates for Persisters and Dropouts in the Birth Cohort, as well as estimates of these 235 

rates from national statistics, are shown in Figure 4. Until 1987, both Persisters and Dropouts show 236 

lower rates than national statistics, but Dropouts follow national statistics more closely than Persisters. 237 

Fewer maternities were recorded for Persisters between 1973 and 1984 than would be predicted from 238 

the records of the general population, with an average of 2.21% fewer maternities per year (sd: 0.73%, 239 

range: 1.01% - 3.13%). In 1982 and 1983 the deviation is particularly large, and shows a prominent dip 240 

in Persisters’ maternity rate curve, separating them even more from Dropouts. From 1988 onwards 241 

Persisters’ maternity rates exceed the rates calculated from national statistics. 242 

 243 
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 244 

Figure 4: Annual maternity rates (per 1000 women) for Persisters (dark blue, with 95% confidence 245 

interval in lighter shade) and Dropouts (purple, with 95% confidence interval in lighter shade) in the Birth 246 
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Cohort. These are compared to quadratic programming spline approximations of these rates based on 247 

national statistics age group aggregates (yellow).  248 

 249 

Maternity rate differences between the cohort participants and National statistics are presented in Figure 250 

5. 251 

 252 

Figure 5: Annual maternity rate difference (per 1000 women) between National statistics and Persisters 253 

(dark blue, with 95% confidence interval in lighter shade), and National statistics and Dropouts (purple, 254 

with 95% confidence interval in lighter shade). For National statistics, rates were estimated using 255 

quadratic programming spline approximations of age group aggregates.  256 
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 257 

Comparison of termination rates between national statistics and those reported by Persisters is 258 

illustrated in Figure 6. The reported termination rates for Persisters diverge substantially from those 259 

approximated from the national statistics data. The terminations for Dropouts have not been included 260 

as the events were not linked with specific years. This is due to the manner termination-related questions 261 

were asked prior to 1990s. 262 
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 263 

Figure 6:  Annual termination rates (per 1000 women) as recorded for Persisters in the Birth Cohort 264 

(dark blue, with 95% confidence interval in lighter shade) compared to quadratic programming spline 265 

approximations of these rates based on national statistics age group aggregates (yellow).  266 
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ATTRITION THROUGH THE SWEEPS 267 

WITHIN PERSISTERS 268 

Kendall’s tau between Continuation Length past the Biomedical Sweep and three event times – age at 269 

menarche, age at first birth, and age left full time education – are summarised in Table 3. If measured 270 

by “Overall Continuation Length”, the length of continuation is correlated with each of them – weakly 271 

negatively for age at menarche, positively for age at first birth, and age left full time education. In other 272 

words, members who participated in later sweeps experienced menarche at a younger age, while they 273 

were older when they experienced their first birth and when they left full time education. If measured by 274 

“Fertility Continuation Length”, the negative correlation of Continuation Length with age at menarche 275 

disappears, but the positive correlations with the other two event times remain. 276 

 
Age at 

menarche 

Age at first birth Age left full time 

education  

Overall Continuation Length  

t= -0.033 

95% CI: (-0.045, 

-0.021) 

p-value=0.009 

t=0.124 

95% CI: (0.112, 

0.136) 

p-value<2.2´10-16 

t=0.117 

95% CI: (0.106, 

0.127) 

p-value<2.2´10-16 

Fertility Continuation Length 

t= -0.003 

95% CI: (-0.02, 

0.013) 

p-value=0.778 

t=0.137 

95% CI: (0.12, 0.154) 

p-value<2.2´10-16 

t=0.138 

95% CI: (0.122, 

0.153) 

p-value<2.2´10-16 

Table 3: Kendall’s tau rank correlation between Continuation Length and three event times: age at 277 

menarche, age at first birth, and age left full time education. t estimates, their 95% confidence intervals, 278 

and the associated p-values were calculated for two participation indicators (Overall Continuation 279 

Length and Fertility Continuation Length) resulting in similar results for age at first birth and age left full 280 

time education, but different results for age at menarche. 281 

 282 

 283 
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PERSISTERS VS DROPOUTS 284 

 285 

Results of the comparison for age at first birth between Persisters and Dropouts in the Birth Cohort are 286 

presented in Figure 7. Dropouts experienced an earlier age at first birth, with median age 22, as opposed 287 

to 25 for Persisters. 288 

 289 

 290 

Figure 7: Kaplan-Meier curves for age at first birth comparison between Dropouts  in the Birth Cohort 291 

(yellow) and Persisters in the Birth Cohort (in blue).  292 

 293 

Comparison of age at menarche between Persisters and Dropouts in the Birth Cohort is presented in 294 

Figure 8. The two curves are similar, although proportionally more participants in the group of Persisters 295 

experience menarche at age 13. 296 

 297 
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 298 

Figure 8: Kaplan-Meier curves for age at menarche comparison between Dropouts in the Birth Cohort 299 

(yellow) and Persisters in the Birth Cohort (blue). 300 

    301 
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DISCUSSION 302 

We have established two key findings about the impact of attrition on basic fertility and education 303 

characteristics for the women of the 1958 Birth Cohort. Our distinction between Persisters (women 304 

present in the Biomedical Sweep) and Dropouts (women who did not participate in the Biomedical 305 

Sweep) seems to be a productive division for understanding differential continuation rates. Suitable 306 

population estimates are often unobtainable, making direct comparisons between a study cohort and 307 

the target population impossible (44). We confirmed the utility of the quadratic-optimisation splines for 308 

calculating annual rates for events where only age aggregates were archived. 309 

1. Fewer fertility events are reported in the cohort than would be expected from national statistics. 310 

For maternities this discrepancy lingers into the mid 1980s for Persisters and, to a lesser degree, 311 

also for Dropouts. Reported terminations for Persisters are extremely low throughout, as 312 

compared with the known rates from national statistics. 313 

2. For Persisters both age at first birth and age left full time education are positively correlated with 314 

their length of continued study participation. Persisters experienced their first birth at a later age 315 

than Dropouts. Age at menarche was similar overall between the two groups. 316 

 317 

These findings suggest that Persisters have different fertility and educational profiles to Dropouts. 318 

Further, this profile diverges from national trends of their contemporaries for both maternities and 319 

terminations. Because of the nature of its initial recruitment, the 1958 Birth Cohort is often considered a 320 

representative sample of the British population. Our findings suggest that this perception is not entirely 321 

accurate, at least with regard to the fertility events considered here. Following the Strengthening the 322 

Reporting of Observational Studies in Epidemiology (STROBE) statement (45) we recommend that this 323 

disparity be mentioned in future work relying on the representativeness of the cohort for fertility 324 

questions.  325 

 326 

By comparing the maternity patterns of Persisters with National Statistics we established that there were 327 

fewer maternities reported by the cohort participants between 1973 and 1984 (Figure 4). The disparity 328 

between the 1958 Birth Cohort fertility patterns and the estimates based on national statistics is 329 
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perplexing. We had expected self-reported births to yield numbers and age patterns very close to those 330 

registered by statistics agencies. The discrepancy suggests either a reliability issue with the maternity 331 

records for Persisters in the Birth Cohort – underreporting or recording errors – or a genuine divergence 332 

in behaviour between Persisters and the general population. While less pronounced, Dropouts also 333 

exhibit lower maternities rates than national statistics suggest. Explanations for the observed differences 334 

need to address both the smaller numbers overall and the additional gaps due to non-random attrition. 335 

Of some interest is also the slight decrease in rates for Persisters in 1982 and 1984. These are the 336 

years following Sweep 4, making it possible for participants to have mistakenly assumed during Sweep 337 

5 that they had already reported a particular birth. This explanation does not differentiate between 338 

Dropouts and Persisters, however. As this particular dip is not observed in the Dropouts, it seems likely 339 

that there is an artefact of the data collection that affects predominantly the Persisters.  340 

 341 

Terminations appear to be severely underreported for Persisters (Figure 6). Underreporting of 342 

terminations is potentially consequential for reproductive and medical studies (46). For example, biased 343 

termination records have led to erroneous reports of association between terminations and breast 344 

cancer, which were only later disproved through laborious large-scale studies (47,48). The 345 

underreporting is likely due to social-desirability bias. Specifically, there are two aspects of study design 346 

for the 1958 Birth Cohort that may have exacerbated it. The first is that most of the fertility data were 347 

elicited in interviews, whether face-to-face or by telephone, rather than in self-administered 348 

questionnaires which might mitigate social-desirability bias. The second is the change in fertility 349 

questionnaire structure between Sweep 4 (in 1981) and Sweep 5 (in 1991). Whereas the participants in 350 

Sweep 4 were asked to list any natural children they may have, in birth order, from Sweep 5 onwards 351 

participants were asked specifically about their pregnancies, starting from the most recent and going 352 

backward in time. Miscarriages and terminations from Sweep 4 are reported only collectively, as total 353 

numbers, without associated dates. National statistics (Figure 6) suggest that the terminations for 354 

women born in 1958 peaked by 1976. This means that the increased resolution in data collection for the 355 

cohort, introduced in Sweep 5, appears too late. The responses to the pregnancy questions from 1991 356 

onwards, although informative in assisting to reconstruct the past, may be compromised by recall bias 357 

on top of the inevitable social-desirability bias, and the aforementioned non-random attrition. 358 
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 359 

For Persisters, we have found that participation in the final four sweeps (Biomedical and Sweeps 7-9) 360 

was associated with being older both at first birth and at departure from full-time education. That these 361 

two event times follow similar patterns might have been anticipated from positive correlation established 362 

in the literature (49,50), but we know of no reason to have predicted an association between the timings 363 

of those events and Continuation Length in the study.   364 

 365 

The correlation between Continuation Length and the above-mentioned two event times becomes 366 

stronger when continuation is defined by a subject’s engagement specifically with the fertility questions. 367 

How to measure Continuation Length is an important consideration, especially within the context of any 368 

statistical analyses of fertility – for instance, comparing menopause timing – that try to account for right 369 

censoring of missing subjects. Using Overall Continuation Length as the censoring time for individuals 370 

who lack event times may be misleading if the individuals have not interacted with any of the fertility 371 

questions. Fundamentally, the last time when we can confidently assume that an event has not occurred 372 

is the last time when we have been explicitly or implicitly told it has not occurred. When subjects have 373 

only responded to some questions we may be left unsure whether they are, in fact, censored. 374 

 375 

Whether overall the 1958 British Birth Cohort is a good proxy for the British population of this age group 376 

– in other words, whether it is representative of the population – is a multifaceted question that defies 377 

any simple answer. The general definition of representativeness of cohorts in research on human 378 

populations, and whether or not it is an essential quality of a study, has been discussed extensively (25–379 

30). The analyses presented here illustrate some of the ways in which representativeness may depend 380 

on the research question under consideration. This has implications for the use of the cohort study data. 381 

Once a research question has been defined, relevant biases can be established and, in some cases, 382 

quantified, for example by means of causal diagrams, relative odds ratios, or expert assessment (31,32). 383 

Then, depending on the combined nature of the bias and the research question, remedial action can be 384 

considered – whether it is a quantitative correction such as multiple imputation with inverse probability 385 

weighting (34,51), or by other means, such as those suggested in (33). Since it is a priori not known if 386 
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the effect of biases in associations may be very modest, as in (31), or quite substantial, as in (34), it is 387 

important to determine how a specific research question may interact with the identified biases.  388 
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