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Is Zika a substantial risk 
for visitors to the Rio de 
Janeiro Olympic Games?

On May 20, 2016, 150 physicians, 
bioethicists, and scientists from 
several countries (including Brazil) 
posted an open letter suggesting WHO 
Director-General Margaret Chan exert 
pressure on Olympics authorities to  
delay or relocate the Rio de Janeiro 
Games because of public health 
concerns over the risk of Zika virus 
infection for tourists and athletes.

The same concern was raised in 2013 
about the risk of dengue infection 
for tourists and athletes intending to 
travel to Brazil during the 2014 World 
Cup. At the time we estimated that the 
individual risk of dengue for visitors 
would vary from around 6 × 10–⁵ to 
around 4 × 10–⁴,1 which represented an 
expected number of infections among 
tourists between three and 59 cases. 
The reported number of dengue cases 
among tourists after the Games was 
three.2

Here we provide a risk estimation 
for tourists and athletes intending to 
visit Rio de Janeiro during the summer 
Olympics in August. Aedes mosquitoes 
have a strong seasonal pattern with 
highest abundance in the summer 
months (from January to February 
in  Rio de Janeiro) and lowest in the 
winter (from July to August), and 
Burattini and colleagues3 estimated 
the individual risk of being bitten by an 
Aedes egypti mosquito in Rio de Janeiro 
during the 3 weeks of the Olympic 
Games at 3·5 × 10–². The individual risk 
of dengue infection for tourists in the 
same period was estimated by Ximenes 
and colleagues4 to be about 5 × 10–⁴. 
Although the actual numbers of Zika 
virus infection in Brazil are still unknown, 
it is estimated between 500 000 and 
1·5 million cases of infection;5 with 
these estimates, we calculated the risk 
of infection in August to be between 
9 × 10–⁶ and 3 × 10–⁵.6 The risk of Zika virus 
infection is therefore more than 15 times 
less than that for dengue.

Although the risk of Zika virus 
infection during the time of the Olympic 
Games is extremely low, we think that 
pregnant women should avoid visiting 
any region of the world where Zika virus 
circulation has been reported, including 
Rio de Janeiro, a recommendation in line 
with international and national public 
health guidelines.7,8
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The Hajj health 
requirements: changing 
a mindset

In response to our Correspondence 
on the Hajj health requirements,1 
the statement by Ziad Memish and 

colleagues (April 23, p 1719)2 that we 
called to “restrict the Hajj pilgrimage 
based on non-communicable diseases 
(NCDs)” is extremely misleading. We 
would like to clarify that we called 
for a global discussion, to include 
all Hajj stakeholders nationally and 
internationally, on whether seriously 
ill pilgrims should be allowed to 
attend Hajj and not for a unilateral 
action from the Saudi authorities to 
prevent pilgrims with any form of 
NCD or chronic illness from doing the 
pilgrimage.

 Hajj health screenings are not a new 
concept, nor are the calls for screening, 
including exclusion of severely ill 
individuals.1,3,4 Many Muslim countries 
routinely do such screenings and some 
even exclude pilgrims on the basis 
of their health status.3–6 Hence, we 
believe the time has come for this topic 
to be discussed in an open and frank 
manner among all Hajj stakeholders. 
Introduction of health screening as a 
requirement for Hajj would only be 
considered after a global consultation 
and an international consensus 
including all Hajj stakeholders. A 
consensus on not only the concept 
and practicalities of a Hajj health 
screening but also the criteria for 
exclusion if it was to be introduced. The 
consensus on the criteria for exclusion 
is important to ensure that the process 
of exclusion would not be misused 
and the current Hajj eligibility criteria 
imposed by some countries would be 
harmonised and fair.

Education about prevention of NCDs 
via Hajj-related health-care contact of 
pilgrims, as advocated by Memish and 
colleagues,2 although important, will 
do little to deter severely ill individuals 
from risking their own lives attempting 
to do the Hajj pilgrimage in the belief 
that they are religiously obligated 
regardless of their fi nancial or health 
status. What is needed, therefore, 
is a concerted effort to change this 
mindset by instilling in prospective 
pilgrims the key Islamic message 
that Hajj is only mandatory for those 
fi nancially and physically capable to do 
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disappears. However, if unhappiness 
were to affect mortality, it would 
probably do so by fi rst aff ecting health.

As the authors discuss, health and 
happiness are strongly correlated. Since 
the two variables were measured at 
the same timepoint, what drives this 
strong correlation is impossible to tell 
from the reported data. In other words, 
are unhealthy people unhappy because 
they are unhealthy or can unhappiness 
also decrease health? Adjustment for 
health does not answer this fundamental 
question. For example, health has a 
decreased effect on mortality after 
correction for happiness. This result 
simply reflects the strong correlation 
between health and happiness and 
would not warrant the conclusion that 
the eff ect of health on mortality is smaller 
than what was previously thought.

To answer this question, health and 
happiness should be recorded at several 
timepoints and whether or not unhappy 
people tend to become unhealthy after 
adjustment for unhealthy behaviour 
should be tested. Therefore, to interpret 
the interesting results of Liu and 
colleagues1 as a defi nitive contradiction 
of previous results, suggesting that 
happiness can affect health and 
mortality, would be premature.2–5

We declare no competing interests.

*Sven Stringer, Coosje L S Veldkamp
svenstringer@outlook.com

Department of Complex Trait Genetics, Center for 
Neurogenomics and Cognitive Research, Vrije 
Universiteit Amsterdam, De Boelelaan 1085, 
1081HV Amsterdam, Netherlands (SS); and 
Department of Methodology and Statistics, Tilburg 
School of Social and Behavioral Sciences, Tilburg 
University, Tilburg, Netherlands (CLSV)

1 Liu B, Floud S, Pirie K, et al, for the Million Women 
Study Collaborators. Does happiness itself 
directly aff ect mortality? The prospective UK 
Million Women Study. Lancet 2016; 387: 874–81.

2 Diener E, Chan MY. Happy people live longer: 
subjective well-being contributes to health 
and longevity. Appl Psychol 2011; 3: 1–43.

3 Pressman SD, Cohen S. Does positive aff ect 
infl uence health? Psychol Bull 2005; 131: 925–71.

4 Boehm JK, Kubzansky LD. The heart’s content: 
the association between positive psychological 
well-being and cardiovascular health. 
Psych Bull 2012; 138: 655–91.

5 Chida Y, Steptoe A. Positive psychological well-
being and mortality: a quantitative review of 
prospective observational studies. 
Psychosom Med 2008; 70: 741–56.

it and that health, health protection 
(including protection of one’s own 
body from harm), and preservation of 
life are cornerstone concepts in Islam.7 
Education with the involvement of 
community and religious leaders, and 
leading fi gures, as well as purposeful 
political will to empower countries 
to set up Hajj health-screening 
programmes, would be of great 
benefi t and would go a long way to 
decrease mortality and morbidity, and 
associated burdens during Hajj.
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Happiness, health, and 
mortality
On the basis of a substantial dataset, 
Bette Liu and colleagues (Feb 27, p 874)1 
conclude that generally feeling unhappy 
or stressed does not directly increase 
mortality in women. After adjustment 
for self-reported health, the eff ect of 
self-reported happiness on mortality 

In their interesting study, Bette Liu 
and colleagues1 found no association 
between happiness and mortality. 
The risk of death was 36% higher in 
women who were unhappy than in 
those who were happy most of the 
time. Excess risk, however, disappeared 
after adjustment for background 
characteristics. Happy women were 
older, had a lower level of education, 
and consumed alcohol more frequently 
than did unhappy women, which 
increased the risk of death in happy 
women more than in unhappy women. 
Conversely, happy women were 
more physically active during their 
leisure time, less likely to be obese or a 
smoker, less likely to reside in deprived 
areas, and less likely to have a medical 
condition than were unhappy women, 
which reduced the risk of death in 
happy women more than in unhappy 
women. The excess risk of death in 
unhappy women should not disappear 
after adjustment for background 
characteristics; selection bias and 
confounders might have played a part.

Data for strenuous exercise were 
absent from 28·6% of the participants. 
The sample size decreased at least from 
845 440 to 603 275 after controlling 
for personal characteristics because 
of missing data. The magnitude of 
missing data did not differ between 
happy and unhappy groups (28·67% vs 
28·53%). However, in 34 207 women 
with missing data for self-rated health, 
683 (5·10%) of 13 399 women who 
were happy most of the time died, 
819 (5·48%) of 14 939 women who 
were usually happy died, and 350 
(5·96%) of 5869 women who were 
unhappy died. In  the corresponding 
685 464 women with no missing data 
for self-rated health, 11 076 (4·11%) 
of 269 220 women who were happy 
most of the time died, 12 901 (4·29%) 
of 300 935 women who were usually 
happy died, and 5702 (4·94%) of 
115 309 women who were unhappy 
died. The findings suggest that the 
mechanism of missing data was not 
missing completely at random. Thus, 
the association between unhappiness 
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