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childbirth and early childhood, they 
start planning for fewer children than 
originally intended and focusing on 
optimising their education and social 
circumstances. This dynamic, however, 
can take time and is interlinked with 
multiple other factors, such as a 
decline in the need for child labour 
and increased access to education and 
contraception.3

Although other causes of child 
mortality show promising declines, 
the epidemic of stillbirths and early 
neonatal deaths is underprioritised. 
In addition to a strong ethical and 
humanitarian imperative, ending this 
global burden of more than 5 million 
lost lives per year is forecasted to have 
a positive effect on demography and 
climate change.4,5
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attributable to CYP2C19 metaboliser 
phenotypes.

For this brief reply, descriptive 
summaries are provided to evalu-
ate efficacy (day 42 mortality), 
safety (treatment-related adverse 
events), and CYP2C19 metaboliser 
phenotypes.  Given the small 
numbers, the effects of reduced 
enzyme activity (ie, results from the 
poor and intermediate metabolisers) 
and increased enzyme activity (ie, 
results from the rapid and ultrarapid 
metabolisers) were pooled. We found 
trends in the opposite direction than 
would be predicted if increased 
CYP2C19 activity adversely affected 
efficacy, as there were similar 
mortality rates between participants 
with reduced enzyme activity and 
extensive metabolisers, and lower 
mortality rates in participants 
with increased enzyme activity 
(appendix). Safety endpoints were 
also evaluated. For voriconazole, 
there was a weak trend in the 
opposite direction than would be 
predicted if reduced CYP2C19 activity 
had adversely affected safety, with 
higher rates of treatment-related 
adverse events seen in participants 
with increased enzyme activity. 
Hepatic safety showed a trend in 
the expected direction, with the 
highest rate of treatment-related 
adverse events among participants 
with reduced enzyme activity and 
the lowest among participants 
with increased enzyme activity 
(appendix). However, the relatively 
small number of participants and 
events decreased the precision of 
these observations.

In summary, there were no clear 
trends to support previous reports 
of an association between CYP2C19 
phenotype and voriconazole efficacy 
or safety out comes.1 However, given 
the limita tions of the small sample 
sizes within this dataset, we cannot 
convincingly conclude that such an 
association does not exist.
JAM reports grants, personal fees, and 
non-financial support from Merck Sharp & Dohme, 

Trends in population 
health and demography
Stein Vollset and colleagues fore-
casted that population increase in 
sub-Saharan Africa will continue until 
2100. Consequently, three of the 
region’s countries will join Nigeria 
among the ten most populous coun-
tries globally: DR Congo, Ethiopia, 
and Tanzania.1 Although we applaud 
the authors for including alternative 
scenarios based on change in edu-
cational attainment and access to 
contraception, the Article neglects safe 
childbirth as a co-driver of decreasing 
fertility rates.

According to Vollset and colleagues, 
educational attainment and contra-
ceptive met need account for 80·5% of 
the variance in cohort fertility at age 
50 years.1 Including survival at birth as 
a covariate might be seen as a minor 
factor and difficult to predict; however, 
neglecting this driver throughout the 
Article risks presenting an unjustifiably 
simplified solution for overpopulation. 
Moreover, it could exacerbate the 
dangerous misconception that saving 
lives at birth leads to additional over-
population and accelerated climate 
change.2

Across different cultures, when 
parents see their offspring survive 
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with met need for contraception and 
its projected future trends. On the 
contrary, the mortality assumptions 
appear conservative in the context 
of research on the gains in longevity 
in the past century.2 Problematic 
conceptions of the working-age 
population and measures of ageing 
were used, which do not account for 
changes in characteristics at either 
the individual or population level.

Vollset and colleagues adopt an 
overly simplistic approach to complex 
social processes, such as migration 
theory and policy, and the conceptual 
relationship between access to 
family planning and universal 
fertility outcomes. Simplistic views 
of the relationship between shifting 
population dynamics and climate 
change, the economy, and health 
systems are repeated in many of 
the authors’ representations to the 
media.

The Article notes “A very real danger 
exists that, in the face of declining 
population, some states might 
consider adopting policies that restrict 
female reproductive health rights and 
access to services.” It is for precisely 
this reason that projections of fast 
declines in fertility and population 
require greater critical scrutiny than 
ever before.
SG-B and TS have been involved in the 
development of the Wittgenstein Center for 
Demography and Global Human Capital forecasts. 
Signatories of this Correspondence are listed in the 
appendix.

Editorial note: the Lancet Group takes a neutral 
position with respect to territorial claims in 
published maps and institutional affiliations.
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change, biodiversity loss, and food 
insecurity, it is irresponsible to use 
an untested assumption to advocate 
boosting growth, as Vollset and 
colleagues do.
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Stein Vollset and colleagues con-
cluded that the global population 
would most likely peak around 
2064 with 9·7 billion people.1 
The media have focused on their 
claims of economic challenges from 
“inverted age pyramids”. Both the 
projections and the prognosis are 
highly questionable and are doing 
a great disservice to women’s 
reproductive rights and the global 
prospects for environmental security 
by undermining political will for 
eliminating unwanted births and 
ending population growth sooner 
rather than later.

One of many reasons for concern 
is that Vollset and colleagues’ model 
shows an acceleration of fertility 
decline in sub-Saharan Africa starting 
from 2006.1 This change is important 
in setting the trend for future decline. 
However, this trend is not seen with 
data from the UN or the Population 
Reference Bureau (appendix). This 
absence of evidence could suggest 
that the model is already over-
estimating the extent to which 
increases in educational attainment 
have reduced fertility. By modelling 
completed cohort fertility at age 
50 years against average educational 
attainment at age 25 years, the 
25-year lag misses the slowdown of 
fertility decline from the late 1990s,2 
which has been more strongly 
linked to waning family planning 
programmes than to educational 
attainment.3,4

More concerning is their unfounded 
claim that employment, and therefore 
gross domestic product, will depend 
on working-age proportion. The 
countries with the greatest extent 
of population ageing, such as Japan 
and Germany, have seen no such 
decline in employment, only an 
increase in workforce participation. 
When population decline offers so 
much benefit for minimising climate 

For more about the UN World 
Population Prospects 2019 see 

https://population.un.org/wpp

For more on the Population 
Reference Bureau datasheets see 

https://www.prb.org/datasheets

See Online for appendix

As scientists and stakeholders in the 
field of population, we are concerned 
that the highly publicised popula-
tion forecasts by Stein Vollset and 
colleagues,1 and their models, data, 
and underlying assumptions, have not 
received enough critical scrutiny.

For example, some of the baseline 
data differ substantially from other 
available datasets derived from 
global (eg, the UN) and national 
or regional statistical offices (eg, 
Eurostat), and the migration scen-
arios deliver seemingly contra-
dictory results. Observed data for 
completed cohort fertility of women 
at age 50 years who were born 
between 1955 and 1968 were used 
to partly project completed cohort 
fertility of women at age 50 years 
for younger cohorts who were born 
in 1969–2002 with incomplete 
fertility histories. These two datasets 
were jointly used to project future 
completed cohort fertility of women 
at age 50 years born in 2003–85, 
which can be found in the appendix.1 
We believe that the resulting fertility 
scenarios rest on highly uncertain 
estimates of the share of women 

For more on the Eurostat 
Population Database see 

https://ec.europa.eu/eurostat/
web/population-demography-

migration-projections/data/
database

See Online for appendix
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