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Thank you for that very kind introduction.
It is indeed an honour and a pleasure to
be able to talk to you on the occasion of
the 60 th Anniversary of the Mental Health
Association of Hong Kong. It’s truly a
privilege and a pleasure for me to be here
today.
What I am going to be talking to you about
is the whole topic about whether we actually
can prevent depression. We would all love
to be able to prevent depression but the big
question is this a job that we actually can do.
Is Depression Preventable?

Like some of our previous speakers, I
love taking material from the Economist.
It’s a wonderful journal and it gives us all
kinds of snapshots into the world. This is a
questionnaire which asks people ‘how happy
are you?’ and it looked at ratings of happiness
across a wide variety of countries (Figure 1).
As you can see there’s a huge variation across
the world in how happy people rate themselves
as being. What’s also interesting is that it’s
changing, so if you look at change over time
you can see that some countries are getting
happier - Argentina and Australia - and some
countries are getting much more unhappy.

So, for example, South Africa, Russia are
becoming much less happy places. This tells
us that there are plastic factors that influence
happiness and these things are constantly
changing.
I just want to put up this figure not because
it’s unfamiliar to anybody but because it
gives an indication of, if we are going to be
doing prevention where must we be doing it
(Figure 2). This look at the age of onset and
the burden of disease of the common disorders
and I don’t have to tell you that depressive
disorders - anxiety, schizophrenia - are among
the most common disorders. What’s also very
important is some estimation of how much we
can actually make a difference.
This is a fascinating study done by
Gavin Andrews. He looked at what difference
can we make if you gave the best that we can
at treating people (Table 1). If you look at
any current mood disorder, currently we can
avert about 15% of the burden of disability. If
we use evidence-based mental health, we can
avert 23% but the maximum theoretical burden
that we can reduce with intervention is 35%.
This means that treatment on its own is not
capable of averting even a substantial minority
of these disorders.

Transcript of Mr. T.P. Khoo Memorial Lecture of 60th Anniversary Symposium on Mental Health
on 9th December 2014.
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CHANGE since 2007

North America 27%
AsiaEast and Africa 24%

% "very happy“
20% in 2007
22% now

Australia +7
Belgium -2
Brazil -9
Canada +5
China N/C
France -1
Germany +3
Great Britain -3
Hungary -4
India +5
Indonesia -7
Italy +2
Japan +6
Mexico +10
Poland -1
Russia -6
Saudi Arabia -1
South Africa -5
South Korea -1
Spain -4
Sweden N/C
Turkey +16
United States -1

Figure 1: Ratings of happiness across the world

Whiteford The Lancet 2013 doi.org/10.1016/S0140-6736(13)61611-6
Figure 2: Global burden of disease attributable to mental and substance use disorders:
findings from the Global Burden of Disease Study 2010
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Table 1
Averted years lived with disabilities (current coverage and with Edvidence-Based Mental Health)

Disorder

Current

EBMH

Maximum

Any mood disorder

15%

23%

35%

Major depression

16%

23%

34%

Any anxiety disorder

13%

20%

49%

Any alcohol rel. dis.

2%

5%

34%

Schizophrenia

13%

22%

22%

Any disorder

13%

20%

40%

Gavin Andrews

The other point I really want to emphasise
is the age of onset of these disorders. These
disorders begin in young people (Figure 3).
So here you can see anxiety disorders are
pretty much fully expressed by the time you
reach your teenage years. If you are going to
develop anxiety you’re going to get it very

early. Mood disorders and substance abuse
disorders begin in the teenage years and by the
time you reach adulthood, these disorders are
already established. This is a very important
clue that if we are going to doing prevention
we really need to do it very early in the life
cycle.

Cumulative Percent

Anxiety

Behavior

Mood
Substance

Age in years

Merikangas et al. 2010 JAACAP 49(10)
Figure 3: Cumulative lifetime prevalence of major classes of
DSM-IV disorders among adolescents (N 10,123)
Hong Kong Journal of Mental Health
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I want to now just move on to show you
some data that is of great concern for all of
us and that is, the big question is - are mental
health problems increasing in the population.
This is a fantastic study by Jean Twenge in
California and she’s used the same instrument -

the MMDI - looking at college students in their
first year for over 50 years (Figure 4). What
you can see is the steady increase in the rates
depression and hypomania. According to her
research, rates of mental health problems really
do seem to be increasing.

Figure 4: Birth cohort increases in psychopathology among young Americans, 1938-2007
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This is data from Taiwan showing that
the rates of mental health problems across
the board have increased in the last 20 years
(Figure 5). If we look at common mental
disorders in males and females and this goes

Hong Kong Journal of Mental Health

together with increases in unemployment,
increases in divorce as well as increases in
suicide in this time. What we see in Western
countries seems to be occurring as well in
Asian countries.
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There are now a large number of studies
that have looked at questionnaires to assess
whether rates of depression are going up (Table
2). You can look at pretty much all these
studies and you can see the rates of girls have
increased, the study again shows a dramatic
increase between 1997 and 2006 - and so the
data goes on. There are now a number of
studies show this, and this is a very worrying
trend.
What Drive the Increase in Mental Health
Problems

Then the question becomes what is causing
this rise in mental health problems. In order to
do anything in the preventive sphere you first
need to understand what’s causing it. Let’s

start off talking about the economy. There’s
been a lot of work on this relationship between
money and happiness. If you take the US data
you can see that in the last 50 years income has
gone up dramatically but levels of happiness
have hardly gone up at all, if anything they
have declined (Figure 6). So the amount of
money that you have doesn’t seem to be the
answer.
What does seem to make a big difference
is socio-economic inequality (Figure 7). If
you look at the relationship between income
inequality and greater depression it seems to
be a very steep relationship. It’s not how much
you have got, it’s how much your neighbours
have got. So economic inequality seems to be
a driver of mental health problems.

Table 2
Data for self-reported and parent-reported internalizing symptoms in adolescents for
studies that used standardized questionnaires in boys and girls

Bor W et al.

Bor W et al. Aust N Z J Psychiatry 2014;48:606-616
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Figure 6: Money & happiness - USA

Hidaka Journal of Affective Disorders 2012;140: 205-214

Figure 7: GDP and economic inequality: Lifetime risk of mood disorder
Hong Kong Journal of Mental Health
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This is a study published last year that
looked at socio-economic circumstances at
childbirth and what impact this had on mental
health problems of the adolescents as they
grew up (Figure 8). For each one of these
factors - marijuana use, smoking, alcohol
use, arrest, petty theft and major theft - for
every one of these if you grew up at a time
of economic hardship your risks to these
problems were greater than if you grew up in
a time of economic prosperity. So something
is happening very early on whereby economic
hardship seems to prime you for a greater risk
of problems later on.
I think it’s not just what you have, it’s what
you want that matters, so this again is a study
by Jean Twenge looking at what people want
in the United States (Figure 9). If you look
at this relationship between work values and
materialism, people are less seeing work as an
important part of their lives, they are less likely
to do more to do the best job but they expect
to own more than parents. This is related to
this disease of western societies which is

narcissism. We’re no longer a society of ‘us’,
we’re a society of the ‘me’ (Figure 10).
This again is a study by Jean Twenge.
They asked students “are you above average
in your ability to achieve, in your ability to
write, in your leadership ability”. Over the last
50 years 80% of Americans think that they
are above average at pretty much everything
(Figure 11). This disparity between the way
you see yourself and what the world will tell
you is not a recipe for happiness.
Adverse childhood experiences massively
increase your risk of mental health problems
particularly abuse and neglect of any kind and
it’s not just depression, it increases your risk of
obesity, smoking, injected drug abuse and more.
Societal attitudes to recognition and to the
prosecution of abuse, particularly sexual abuse,
and substantial neglect is a very important
factor and we need to move as a society to zero
tolerance attitude to any forms of abuse and
neglect.

Unemployment rates at
infancy and behavioral
problems during
Adolescence
-Youth who turned 1
year of age in a period of
low unemployment
(7.25%)
-Youth turned 1 year of
age in a period of high
unemployment
(9.25%)

A, Marijuana use. B, Smoking. C, Alcohol use. D, Arrest. E, Petty theft. F, Major theft.
Ramanathan JAMA Psychiatry. 2013;70(2):218-225.

Figure 8: Macroeconomic environment during infancy and
adolescent behavioural problems
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Twenge J M , and Kasser T Pers Soc Psychol Bull 2013;39:883-897

Figure 9: Effect sizes for generational changes in work centrality and
desire for material items among U.S. 12th graders

Year

Year

Figure 10: Changes in Narcissism

Figure 11: American students who rate their abilities above average
Hong Kong Journal of Mental Health
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The Story of Vitamin D

I am going to get increasingly more
weird as this lecture goes on. Start off
with vitamin D, if this is not really weird
enough it’s going to get much weirder. We
know that very high rates of vitamin D
insufficiency. This is from the sunburnt
country of Australia (Figure 12). In
Australia, where I live, we found that 46% of
people in the general community were
vitamin D insufficient, 65% of people in an
inpatient unit were vitamin D insufficient.
Those are massive rates.
This year in Molecular Psychiatry,
there was a paper looking at the percentage
of people who have normal vitamin D
according to their depression status, so if
you have low depression, moderate, severe
or very severe depression, your vitamin D
level is going down in a stepwise manner
(Figure 13). This isn’t chicken or egg, this
is cross sectional data, but again that kind of
dose response curve is quite convincing in
pointing out a relationship.

Here’s some prospective data. In this
study looking at vitamin D levels in childhood
as a predictive of adult depression (Figure 14).
Here you can see the people who had divided
into quintiles and you can see this linear
association that the lower your vitamin D
levels, the greater your risk of going on to
develop depression in adulthood. This is very
interesting information. The same has been
shown in schizophrenia.
This is a study by John McGrath (Figure 15).
This is a methodological tour de force, this study.
He went into Sweden and he got hold of heel
prick bloods in babies. Every baby that is born
they do a heel prick blood and he developed an
assay to measure vitamin D in crusty old blood
drops stored in a vault. He was then able to look
at who developed schizophrenia. You can see
this beautiful Ushaped relationship. The people
at the lowest level of vitamin D had a two and
a half to three times greater risk of developing
schizophrenia. If you are in the ideal range and
have a normal - interestingly you can see this
little up kick - the people at the highest vitamin D
possibly have a slightly higher risk.

70
65.3
65

 Insufficiency
(serum 25-OHD≤50nmol/L):

60

58%
 Moderate deficiency

55
50

(serum 25-OHD≤25 nmol/L):
11%

46.3

45
40
35

Controls

Patients

Berk 2008 ANZJP

Figure 12: Vitamin D in an inpatient cohort
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Figure 13: Vitamin D levels across depression groups

Tolppanen Journal of Child Psychology and Psychiatry 53:7 (2012), pp 757-766

Figure 14: The association of serum 25-hydroxyvitamin D3 and D2 with
depressive symptoms in childhood — a prospective cohort study
Hong Kong Journal of Mental Health
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McGrath, J. J. et al. Arch Gen Psychiatry 2010;67:889-894.

Figure 15: Relative risk (RR) of schizophrenia according to the level of 25(OH)D3,
measured by the percentile of the distribution of 25(OH)D3 among the controls
But some data show vitamin D deficiency
as a risk factor for schizophrenia as well.
There’s some treatment studies, not a lot. This
is a study looking at comparing vitamin D
and a placebo in the treatment of depression
(Figure 16). It’s a study from Iran, now I
don’t have to tell you that because of the dress
codes, they have lower levels of vitamin D.
So vitamin D supplementation is likely to be
more efficacious in Iran than anywhere else
in the world, but nevertheless it’s a positive
study. On both the Hamilton Scale and the
depression, you can see a difference.
But then the question comes if you take
the population approach - can you make any
difference (Figure 17). We gave an annual
dose of 150,000 units of vitamin D which
keeps your vitamin D levels high and in an
elderly cohort normal population and asked
the question - does this improve depressive
symptoms. You can see that if you give
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vitamin D, amazingly vitamin D levels go
up. But then when you look at depressive
symptoms you don’t need a statistician to tell
you that there is absolutely nothing happening
here at all. So the blues and reds are running
alongside each other like a railway line - no
effect at all on depressive symptoms (Figure
18). So we were unable to show that giving
vitamin D in the elderly was able to in any way
reduce depressive symptoms.
We are not alone in this because while we
are doing this in mental health, we’ve known
for a long time that low levels of vitamin D
increase your risk of heart attack, increase
your risk of cancer, increase your risk of all
kinds of things. Then the question becomes
- if you give vitamin D can you prevent heart
attack and cancer. This is a meta-analysis of
all community and hospital studies (Figure
19), but so far the efficacy of vitamin D
supplementation as a preventive strategy for
depression is not really good.
Hong Kong Journal of Mental Health
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20
18
16
14
12
10
8
6
4
2
0

Placebo
Vitamin D

HDRS

BDI

Khoraminya N et al. Aust N Z J Psychiatry 2012;47:271-275

Serum 25(OH)2vitamin D (ng/mL)

Figure 16: Vitamin D as adjunctive therapy to
fluoxetine in patients with major depressive disorder

60

Placebo

Vitamin D

40

20

0
Baseline

12

34
Year in trial

5

Figure 17: Vitamin D 150,000iu annually and mood effects on plasma levels
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WHO wellbeing
No anxiety/anti-depressants
25
20
15
10
5
0
Pre-

1 mth

3 mths

Pre-

2006

1 mth

3 mths

2007
Placebo

Pre-

2008

Vitamin D

Sauders British Journal of Psychiatry 2011
Figure 18: Vitamin D 150,000iu annually and mood

16

Hong Kong Journal of Mental Health

Prevention of Common Mental Disorders The Way Forward for Prevention Research and Implementation
The Use of Healthy Diet

Well it doesn’t look like we can do
anything with vitamin D, what about diet?
There’s been a remarkable, radical and
extraordinarily rapid change in what people
eat. This has really been dramatic. This is the
difference between the consumption of junk
food, so this is ready-to-consume processed
food compared to unprocessed or minimally
processed food (Figure 20). So we no longer
eat real food, we eat junk that comes from
the multinational food corporations. This
is not only true in Western society but it’s
increasingly true in lower and middle income
societies where the multinationals are able to
persuade people who don’t have much money

to spend what they have on processed foods as
opposed to whole foods (Figure 21).
This is data from the United Kingdom
(Figure 22). Look at the consumption of good
foods, lamb, vegetables, fruit, fish and whether
you are rich or poor, in the highest or lowest
socio-economic stratum, you are eating less of
the good stuff, and if you look at chocolates,
pizza and instant food, much more of that
stuff. Across the world what we are eating
is changing dramatically. This is more data
from the Economist, consumption of green
vegetables over the last 50 years has declined
rapidly and the consumption of pizza, crisps
and ready-made stuff is now a predominate
source of what most people eat (Figure 23).

Moubarac et al. 2014

Figure 20: Processed and Ultra-processed Food Products:
Consumption Trends in Canada from 1953 to 2011
Hong Kong Journal of Mental Health
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Stuckler D, McKee M, Ebrahim S, Basu S (2012) Manufacturing Epidemics:
The Role of Global Producers in Increased Consumption of Unhealthy
Commodities Including Processed Foods, Alcohol, and Tobacco. PLoS Med
9(6): e1001235. doi:10.1371/journal.pmed.1001235

Figure 21: Trends in per capita sales of unhealthy food and
beverage commodities 1997-2010 and projected to 2016

Figure 22: Changes in diet quality in the UK
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Figure 23: Leaner on greens
It’s particularly problematic in developing
countries - you can see truly remarkable
increases in soft drink consumption and
particularly tobacco consumption (Figure
24). As developed countries have become
much better at stopping people smoking, the
big tobacco companies have shifted all their
marketing efforts into the developing world.
The question is - does this make a
difference to mental health? The answer seems
to be - yes it does. There’s now an increasing
body of evidence that suggests a clear link
between Western, as opposed to traditional, diet
patterns and the risk for anxiety and depression.
I’m not going to be able to show anything more
than a very small sample of the data.
This is data from Felice Jacka in my group
who built up this relationship between the
Western diet and risk from depression and
you can see increasing risks for both major
depression and bipolar disorders but in this
study not anxiety disorders (Figure 25). In
contrast, people consuming a traditional
dietary pattern had significantly lower risk of
major depression, bipolar disorders or anxiety
Hong Kong Journal of Mental Health

disorders. This was the first good quality
evidence showing a link between what you eat
and your likelihood of developing depression.
But it’s not just what you eat, it’s what
your mother ate. This is data from the MoBa
study, which is the Norwegian Motherbaby Study. It’s a fantastic study by Felice
Jacka of 23,000 Mother-baby pairs where
they looked at pre- and post-natal diet and
were able to adjust for a whole variety of
confounding variables and look at the child’s
mental health 18 months, 36 months and five
years later. What they were able to show was
that mothers who had more unhealthy food
when they were pregnant, their children had
more externalised behaviours. If they had
more unhealthy food in the first years of life,
they had more internalising and externalising
behaviours in their children and if they had
more healthy foods in the first years of life
there was a decreased risk of internalising and
externalising bahaviours. I want to make the
point, healthy diet and unhealthy diet operate
independently so the more unhealthy diet you
have operates independently from not enough
good food.

19

Prof. Michael Berk

Shaded line is developed countries
Dashed line is developing countries.
Stuckler D, Nestle M (2012) Big Food, Food Systems, and Global Health.
PLoS Med 9(6): e1001242. doi:10.1371/journal.pmed.1001242

Figure 24: Growth of Big Food and Big Tobacco sales in developing countries

5

2.5

1.5
1

0.5

Odds ratios and 95% confidence intervals
Western - junk and processed foods

1

0.7
0.5

Odds ratios and 95% confidence intervals
Traditional = vegetables, fruit, beef, lamb, wholegrain, fish

Figure 25: Dietary pattern (per SD): Western vs Traditional
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There is now meta-analysis published
recently looking at the relationship between
healthy diet and the risk of depression and you
can see the diet well to the left here showing
you that if you have a healthy diet your risk of

developing depression is much reduced. And
if you have a diet stuffed with Western foods
your risk of having depression is increased. So
now we’ve now got meta-analytical level of
evidence showing this may be true (Figure 26).

The point I want to make here is that
you cannot convert bad food to healthy
food by taking vitamin supplements.
There’s no evidence at all that this is a
remedy for a Western style diet. That’s
not because the studies haven’t been done,
it’s because it’s generally not been shown
to be helpful.

This is a picture from Damien Hirst - a
famous British artist - which is really looking
at, talking about food as medicine (Figure 27).
This goes back to Hippocrates who famously
said ‘let food be thy medicine and medicine
be thy food’. This is first really good evidence
suggesting that you can prevent problems by
changing diet.

Hong Kong Journal of Mental Health
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Figure 27: A picture from Damien Hirst
T h e y s t a r t e d o ff t r y i n g t o p r e v e n t
cardiovascular disease using the Mediterranean
diet. Let me make a point quickly about the
Mediterranean diet - everyone talks about
the Mediterranean diet and then they assume
the Mediterranean diet to mean olive oil
and this is reductionism, because it doesn’t
matter whether you are having a healthy
Mediterranean diet, a healthy Norwegian diet,
a healthy Japanese diet or a healthy South
American diet - healthy food is food and junk
food is junk food. There’s no magic ingredient
or magical style.

heart attacks were much lower in people on
the Mediterranean diet (Figure 28). It didn’t
really make a difference which of the two
Mediterranean diets that they were on.

What they did is they looked at three diet
groups - they gave them low fat advice, a
Mediterranean diet with extra virgin olive oil
and a Mediterranean diet with nuts. That was
the randomisation. What you can see here is
that compared to the control diet the rates of

This is for us very exciting news indeed.
The problem is that the degree of adherence
was not large, the control group was also
given dietary advice and many of these people
were already taking the Mediterranean diet at
baseline. Diet - maybe there is some hope.
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This is a paper published in The New
England Journal of Medicine. What you can see
is that in the group that had Mediterranean diet
plus nuts the risk of developing a new episode
of depression was halved (Table 3). This is the
first really good evidence that suggests if you
modify your diet you might actually be able to
reduce your risk of depression.

Hong Kong Journal of Mental Health
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Estruch R et al. N Engl J Med 2013;368:1279-1290.

Figure 28: Primary prevention of cardiovascular disease with a Mediterranean diet
Kaplan-Meier Estimates of the incidence of outcome events in the total study population

Table 3
MED follow up 5.4yrs - 224 new cases of depression

Cases

Control

MD-EVOO

MD-NUTS

77

88

59

HR (95%CI)

Ref (1)

0.85 (0.62-1.15)

0.73 (0.52-1.03)

DM2 (N=1958)

cases = 113

0.71 (0.46-1.09)

0.59 (0.36-0.98)

degree of adherence not large
control group also received dietary advice
tended to already be on Med type diet at baseline
lack of statistical power

Physical Activity and Mental Health

What about physical activity? We
now know there’s a lot of evidence about
Hong Kong Journal of Mental Health

physical activity and mental health. I’m
going to start off by showing you metaanalysis of the relationship between physical
activity as a treatment for depression and
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this is now really well established that there
is a very large body of evidence suggesting
that if you have got depression, if you put on
your running shoes you might get a benefit
from that (Figure 29). But what is not well
established is - does physical activity have
preventive efficacy.
I’m just going to show you studies
that have looked longitudinally at the
relationship between physical activity as a
risk for depression. This is data from the
Australian longitudinal study of women’s
health and here they divided physical
activity into very low, low, moderate and
high (Figure 30). You can see this beautiful
dose dependent relationships - the more
active you are the less likely you are to have
depression many years after baseline. So it
does appear to very strongly link to future
risk for depression.

Epidemiology is always subject to residual
confounding - maybe the most energetic
people start off doing physical activity in
the first place and so we always do need
randomised control of trials.
This is again an epidemiological study
by Felice Jacka looking at the question as to
whether physical activity levels in childhood
predict your levels of depression in adulthood
(Figure 31). The answer seems to be yes. After
adjusting for age and gender you’ve got an
odds ratio of 1.5. So in those people who have
low levels of physical activity were more likely
to develop depression in adulthood. Even after
adjusting for adult levels of physical activity
this remains statistically significant suggesting
what you do in childhood is probably more
important than what you do in adulthood.
Again it goes back to this idea that we’ve got
to be doing things at the age of real risk.

Josefsson. Scandinavian Journal of Medicine & Science in Sports, 24: 259-272. doi: 10.1111/sms.12050

Figure 29: Physical exercise intervention in depressive disorders:
Meta-analysis and systematic review
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Figure 31: Physical Activity levels in childhood predict adult depression
Hong Kong Journal of Mental Health
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It’s not just in childhood it’s also true in the
elderly. This is data looking at the relationship
between physical activity and the risks of
depression and anxiety disorders among older
men and women (Figure 32). If you look at
the controls you can see no relationship as you
would expect but if you look at people who
are cases you can see that the cases who have
low levels of physical activity had a much
greater risk of going on to develop depression
than those who had high levels of physical
activity. The odds ratio is about 0.55, each
standard deviation increase of the amount of
physical activity that you do halves your risk
of developing depression.
Smoking and Mental Health

I’m always struck by the fact that in mental
health we pay little attention to smoking.
We just assume that it is just something
that a lot of our patients do and there’s no
real relationship but I’m going to argue that
smoking is a very important contribution to
mental health. This is again data from our
Geelong study and here you can see three‑way
relationships between smoking, physical
activity and depression (Figure 33). If you
look at non‑smokers who are physically active

26

compared to sedentary people you roughly
double your risk to the burden of depression.
If you look at physically active smokers you
double your risk of developing depression.
But if you look at smokers who are physically
not active you almost triple your rates of
developing depression. In other words all
these risk factors compound each other.
If we look at data looking at the association
between smoking and psychiatric disorders, we
know that there are very much higher rates of
psychiatric disorders among smokers (Figure
34). So round about 20% of the general
population smoke, 35% of people with panic,
50% of people with depression and almost
everybody with schizophrenia or bipolar
disorder smokes. And I’m sure that this is not
a coincidence. If we look at the percentage of
people who are smokers as against the life time
of a number of psychiatric disorders, the more
you smoke the more likely you are to develop
multiple psychiatric disorders.
Smoking also predicts suicidality. This is a
really interesting study for me suggesting that
dependent regular smokers have a 7.8 times
greater risk of making a suicide attempt (Figure
35). That is a very big odds ratio. Occasional
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3
2.5
2
Odds Ratio

1.5
1
0.5

Sedentary

0
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Pasco et al Br J Psychiatry 2008

Non-smokers

Figure 33: Contributions of smoking and exercise to depression

Adapted from Lasser, 2000; Hughes 1986

Figure 34: Association of smoking and psychiatric disorders

Hong Kong Journal of Mental Health
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T. Bronisch et al. / Journal of Affective Disorders 2008 May; 108(1-2): 135-145

Figure 35: Smoking predicts suicidality: Findings from a prospective community study
smokers have a three times greater risk of
making a suicide attempt. So there’s something
about smoking that is very noxious to mental
health. If you allow me to speculate, I see
smoking as a lifelong state of drug withdrawal
punctuated by very brief intoxications.
But withdrawal is perpetually irritable
and dysphonic because the long-term effect
of every drug abuse is the opposite of the
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cure effect (Figure 36). We wrote this
paper suggesting that if people smoke their
likelihood of developing a first episode of
depression is increased. This is people who
never before were depressed and you can
see that non-smokers have a far lower risk
of developing a first episode of depression
than smokers, again suggesting that smoking
plays an independent role as a risk factor for
depression.
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We’ve also been able to show that
the same is true in utero. This is also
data from the MoBa study, it’s a paper
just been accepted into the MC Medicine
by Steve Moylan and we were able to
show that in mothers who smoked, their
offspring had a significantly increased risk
of developing internalising symptoms at
18 months, 36 months as well as five years
(Figure 37). Importantly, Steve was able
to show that the more the mothers smoked,
the greater the risk of depression. The risk
for depression was much greater if they
smoked in the first trimester than in the
second or third trimester. Again, we really
need to be looking in the ante-natal clinics
and stopping smoking in mothers not only
for their own health benefits but because
this may well be setting up their children

for a long-term risk of development of
depression.
I want to finish off the smoking by showing
you this data which I think is one of the most
important papers published last year. It’s a metaanalysis on mental health outcomes in people
who quit smoking (Figure 38). The evidence is
now really clear. If you look at all the studies
that have looked at mental health outcomes of
quitters, is a clear and sustained benefit to mental
health in people who have stopped smoking.
This has two very important messages.
Number 1 - if we are treating people we
have to tell them to stop smoking by having
a population level we need to be looking at
smoking cessation as something that we need
to do in the mental health sphere.

Figure 37: Multivariable associations between maternal smoking in early pregnancy and
internalizing symptoms in offspring at 18 & 36 months & 5 years
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Taylor G et al. BMJ 2014;348:bmj.g1151
Ostacher J Clin Psychiatry 2006; 67: 1907-1911

Figure 38: Mental health outcomes in quitters
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What complicates this whole picture is that
the people who are doing one bad thing tend to
do all things badly and the people who are well
behaved in terms of their diet are likely to be
exercising well (Figure 39). So if you look at
the relationship between alcohol and tobacco
there’s a nice straight line. If you look at the
relationship between soft drink consumption
and tobacco there’s a straight line. Processed
food and tobacco - there’s a straight line.
We’ve got a small group of individuals who
together have multiple risk factors and then
there are also people hopefully who have none
of these major risk factors, so we need to be
stratifying our efforts towards those people
who are most at risk.

Weird Causes of Depression

I’m going to say something about social
media and the relationship between social
media and risk for depression. This is
evidence that’s coming out suggesting that
kids who spend a lot of time online are more
likely to have weak ties, increased self focus
and narcissism and increase the risk of mental
health problems. This might be a controversial
statement but to me social media is to a real
relationship what pornography is to real
intimacy. I don’t believe that social media is in
any way a replacement for a real relationship.
On social media you don’t have to negotiate,
you don’t have to compromise, you don’t

Associations of tobacco, alcohol, soft drink and processed food markets,
80 countries, 2010.

Stuckler D, McKee M, Ebrahim S, Basu S (2012) Manufacturing Epidemics: The Role of
Global Producers in Increased Consumption of Unhealthy Commodities Including Processed
Foods, Alcohol, and Tobacco. PLoS Med 9(6): e1001235. doi:10.1371/journal.pmed.1001235

Figure 39: Tobacco and alcohol are joint risks with unhealthy food
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have to consider the needs of anybody else.
If you like it you click on it, if you don’t like
it, you move on. It fosters a very unhealthy
way of interacting. How we change that, I
don’t know. I think this is a juggernaut that’s
heading towards us and I’m not sure we’re in a
position to change that.
We did a little study, looking at persistent
organic pollutants, heavy metal pollutants and
the relationship with depression (Table 4). We
looked in a study called the NHANES Study
at the relationship between organic pollutants,
heavy metal pollutants and the risk of
depression. We were surprised because we
looked at hundreds and hundreds of persistent
organic pollutants and found no relationship at
all. The only one that came up as significant
was cadmium. There’s a suggestion that high
levels of cadmium were associated with an
increase in the risk of developing depression.
Completely counter-intuitively we found that
high levels of mercury were associated with a
low risk of depression. When we tried to work
out why, it seemed mercury was an artefact of
fish consumption - that if you ate a lot of fish
you had a lot of mercury and the beneficial

effects of lots of fish was greater than the
deleterious effects of mercury. So keep on
eating fish.
There is also a relationship between
dental and mental health. I’ll explain why in a
minute. If people have poor gum health there’s
a much great risk of developing depression.
The reason why I was interested in doing
this study was because we’re interested in
inflammation as a pathway to depression. The
question we asked ourselves is what’s the most
common source of inflammation in people
and the most common infection people have
is actually dental caries and gum disease. Of
course, this is always subject to confounding
because it may well be that the people who
have the lowest social circumstances have less
access to dental care and that’s a proxy marker
and it’s not the cause. Nevertheless it’s an
interesting finding.
This goes back to narcissism. I just want
to say this because I thought there was a
interesting study - does plastic surgery can
make you happy. So if you go and have plastic
surgery and you have your nose changed - is

Table 4
Pop, heavy metal and the blues
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this going to make any difference at all. What
they did is they asked people before surgery
and after surgery, they took photographs and
they gave the photographs to people in the
community and said - rate how pretty they
are. You can see here that the plastic surgery
made absolutely no difference to whether
other people thought you were pretty or not
(Figure 40). But nevertheless I think this is
an important reflection of us in society and its
values.
The last factor I want to talk about is sleep.
One of the artefacts of the work pressure that
everybody’s under, the fact that we live in a
24/7 society and the fact that we spend our
lives lying in bed online on our iPads doing
e-mails and watching TV until three in the
morning is that we are getting less sleep. Even
in the last decade the percentage of people
sleeping less than six hours has increased
substantially (Figure 41). We know that
insomnia is a risk factor for all manner of
illnesses. We know that if people do not sleep
well they are significantly at a greater risk of
developing depression, your risks are more
than doubled. You’re more likely to have
anxiety, fibromyalgia, arthrosis, osteoporosis,

headache, asthma, myocardial infarction - so
it’s a risk factor for many disorders.
What are the pathways that all these
biological factors transduce into? Whether
we are looking at vitamin D, poor diet, not
enough physical activity - all of these cause
inflammation, oxidation, stress, reduce
neurotrophins like BDNF, inhibit apoptosis
and inhibit mitochondrial energy generation the brain’s ability to generate energy. Just as
an example, we know that all these factors
whether it’s diet, substance abuse, low level of
vitamin D, obesity, stress, leaky gut, infections,
not enough sleep, not enough exercise - all
of these cause increases in inflammatory
signalling, and increases in stress and we think
that these changes in psychopathic signalling
and oxidation stress may well be the common
pathway whereby all these environmental
factors increase your risk.
So, we have this vicious cycle where a poor
lifestyle leads to inflammation, oxidation stress,
reduced BDNF, increase your risk of depression,
make it more difficult for you to recover, more
poor self-care and you have this vicious cycle of
increased risk for depression (Figure 42).

Figure 40: Attractiveness Scores before-and-after surgery
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Figure 41: Percentage of people sleeping less than 6 hours (USA)
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Figure 42: Environmental sources of inflammation and oxidative stress
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Depression Prevention

But there’s hope. We know, for example,
in other branches of medicine - that the rates
of cardiovascular disease have declined
dramatically in recent years and that’s not
because we’re stenting people better or we are
doing better coronary artery bypasses - it’s
because we’re checking blood pressure, and
we’re treating high cholesterol and we’re doing
smoking cessation. These universal preventive
strategies have dramatically reduced heart
disease.
The same is true in cancer. Again, I would
argue that the major successes we’ve had in
cancer are not because we can cure the disease,
we can’t, but we can pick up bowel cancer and
breast cancer much earlier than we ever used
to and because of that the outcomes of cancer
are much reduced. So across medicine, it’s
preventive strategy not treatment strategies
that seem to be making the biggest impact on
public health.
There’s some evidence that we are able
to prevent depression in at-risk groups. Most
of the studies to date, so this would be an

exemplifier on the studies that I am talking
about, have looked at at-risk people and have
used modified CBT-type interventions and
they were able to show that the modified
CBT interventions compared to usual care
were associated with reduced risk (Figure
43). But if you think that we need to get these
interventions out to six billion people that’s no
small challenge. We need to be thinking at a
systems level and we also need to be thinking
about leveraging on preventive interventions
that our colleagues in general medicine are
adopting as how they appertain to our needs.
I thought I would pick up the simplest
problem of all which is obesity (Figure 44).
Obesity - you eat too much, you don’t exercise
enough - simple - no it’s not. There are huge
complicated and interwoven pathways between
social, individual psychology, the population
levels, physiology, and biochemistry and
all of these things are complicated and
very interwoven. So if you look at obesity
prevention, despite the best efforts of public
health experts, the west has not made a
substantial dent in the problem of obesity. I
don’t think we can underestimate the challenge
that lies ahead of us.

Garber et al., JAMA, 301(21):2215-2224, 2009

Figure 43: Preventing depression in at-risk youth
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Figure 44: Obesity risk factors
And for depression it’s much worse than
obesity because obesity is two things, you eat
too much and you are not exercising enough.
For mental health I can list fifty things that
all contribute to the burden of mental health
problems, none of which cause more than
one, two, three percent of the variance. So
any intervention that’s going to really prevent
depression is going to need to be very complex
and very wide-ranging.
Nevertheless I do think that we need
to move along this spectrum of care from
maintenance and treatment towards prevention
and promotion. I really believe that this is
the new vista for us but I think that we can’t
underestimate the challenges ahead (Figure
45).
Let me just conclude with a couple of
points. Firstly, there are multiple plastic risk
factors for depression - we’re beginning to
understand what they are and some of these
really are amenable to intervention. Very
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importantly these risk factors overlap with
risks of other non-communicable disease,
so whether we are looking at cancer, heart
disease, obesity - the risks for mental health
are very similar indeed. Because of this we
cannot take a siloed approach, we cannot
say we are depression prevention people,
we are schizophrenia prevention people we are all going to do our own thing - it
will never work that way. We have to not
only be working as a unified group within
mental health but we need to pool our efforts
with our colleagues in general medicine all
of which are targeting the same people and
sources.
We also need to learn from the successes
and failures of other preventive efforts - cancer,
obesity, heart disease - these people have got
many years of experience of what works and
what doesn’t work and rather than reinventing
the wheel we need to learn from them. We
can’t underestimate the complexity of the task
ahead.
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And the last point I want to make is any
coherent attempt at prevention is not going
to be occurring in the clinic, it’s going to be
occurring in the space of public policy. So we
need to say that we want bicycle lanes rather
than highways, we need to tackle big food and
marketing junk food to children, we need to
look at prevention in terms of and paralleling
with our cardiovascular colleagues and looking
at smoking cessation. We need to be political
animals. That doesn’t come easily to any of
us but the future in prevention is not going to
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be what we do as individuals, it’s what we’re
going to be doing as a group together with our
medical colleagues lobbying our politicians
to target those factors that are important. But
our enemies are big tobacco, big food - these
are not enemies that are going to lie down and
fall asleep when we tell them to. I don’t think
we can underestimate the complexity of task
ahead but nevertheless I do believe - as was
true in cancer and with smoking cessation, that
with a sustained campaign we really can make
a difference.
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