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mortality, which enables associations
to be observed in a broad framework;
however, the data need to be
interpreted cautiously. For example,
people in the lower quintiles of fat
intake might have been malnourished
and thus high mortality in this group
would not be surprising. The social,
demographic, and anthropometric
characteristics of the population in
each quintile should therefore be
reported. Furthermore, in countries
such as India, the intake of fat and
other macronutrients is highly
heterogeneous, varying by geographical
region, socioeconomic stratum, and
season.8 Hence, advice on dietary fats
cannot be easily generalised.
We propose three principles that
might guide policy makers and
practitioners. First, the development
and revision of public health rec
ommend
a tions on the basis of
observational data should be avoided.
Revisions should be made on the
basis of comprehensive assessment
of all evidence, from animal studies
to randomised, or quasi-randomised,
interventions in human populations,
with emphasis on studies in human
beings. Second, the development of
cardiovascular disease is complex.
Factors that lead to low mortality (eg,
increased nutrition) with cofactors
such as obesity, physical inactivity, and
tobacco use, could in fact increase the
risk of developing chronic diseases,
including type 2 diabetes and coronary
heart disease. Low-income countries
are changing,8 and associations be
tween nutrition and disease outcomes
might also change—eg, epidemics
of cardiovascular diseases and type 2
diabetes start in populations with high
socioeconomic status before affecting
populations with lower socioeconomic
status. Third, various types of dietary
fat exist, some (such as olive oil) have
established cardiovascular benefits and
others (such as trans fatty acids) can be
harmful.9 The method of producing,
storing, and heating fats is also likely to
be important.5 Given such complexity,
simple guidelines will not suffice.
1678

In conclusion, we applaud the PURE
investigators for providing extensive
data for discussion, but we think that
altering strategies and guidelines,
especially in countries such as India,
is premature.
We declare no competing interests.

*Raj S Bhopal, Anoop Misra
raj.bhopal@ed.ac.uk
Edinburgh Migration, Ethnicity, and Health
Research Group, Centre for Population Health
Sciences, Usher Institute of Population Health
Sciences and Informatics, University of Edinburgh,
Edinburgh EH8 9AG, UK (RSB); and Fortis-C-DOC
Centre of Excellence for Diabetes, Metabolic
Diseases and Endocrinology, National Diabetes,
Obesity, and Cholesterol Foundation, New Delhi,
India (AM)
1

2

3

4

5

6

7

8

9

Sacks FM, Lichtenstein AH, Wu JHY, et al.
Dietary fats and cardiovascular disease: a
presidential advisory from the American Heart
Association. Circulation 2017; 136: e1–e23.
Harcombe Z, Baker JS, DiNicolantonio JJ,
Grace F, Davies B. Evidence from randomised
controlled trials does not support current
dietary fat guidelines: a systematic review and
meta-analysis. Open Heart 2016; 3: e000409.
Prabhakaran D, Jeemon P, Roy A.
Cardiovascular diseases in india: current
epidemiology and future directions. Circulation
2016; 133: 1605–20.
Dehghan M, Mente A, Zhang X, et al.
Associations of fats and carbohydrate intake
with cardiovascular disease and mortality in
18 countries from five continents (PURE):
a prospective cohort study. Lancet 2017;
390: 2050–62.
Kakde S, Bhopal RS, Bhardwaj S, Misra A.
Urbanized south Asians’ susceptibility to
coronary heart disease: the high-heat food
preparation hypothesis. Nutrition 2017;
33: 216–24.
Misra A, Chowbey P, Makkar BM, et al.
Consensus statement for diagnosis of obesity,
abdominal obesity and the metabolic syndrome
for Asian Indians and recommendations for
physical activity, medical and surgical
management. J Assoc Physicians India. 2009;
57: 163–70.
Iqbal R, Anand S, Ounpuu S, et al. Dietary
patterns and the risk of acute myocardial
infarction in 52 countries. Circulation 2008;
118: 1929–37.
Dandona L, Dandona R, Kumar GA, et al.
Nations within a nation: variations in
epidemiological transition across the states of
India, 1990–2016 in the Global Burden of
Disease Study. Lancet 2017; 390: 2437–60.
de Souza RJ, Mente A, Maroleanu A, et al.
Intake of saturated and trans unsaturated fatty
acids and risk of all cause mortality,
cardiovascular disease, and type 2 diabetes:
systematic review and meta-analysis of
observational studies. BMJ 2015; 351: h3978.

The Prospective Urban Rural
Epidemiological (PURE) study1 invest
igators did outstanding work, but

we have concerns regarding data
presentation and interpretation.
First, it is questionable whether the
low median dietary fat intake (10·6%
of energy) in quintile 1 results in
adequate consumption of essential
fatty acids and fat-soluble vitamins.
Therefore, using this quintile as the
reference distorts the effect estimates
of higher fat intake, since the decreased
mortality associated with higher fat
intake is likely to reflect a reduced
risk of malnutrition. If quintile 3 was
used as the reference, for example, no
significant difference in total mortality
would be identified over a range of
around 20–35% energy from total fat.
Second, the authors considered
energy intakes of 500–5000 kcal/day
to be plausible; if the lower limit of
energy intake was indeed so low, re
analysis would be required in which
participants with extremely low energy
intakes are excluded to avoid bias as a
result of undernutrition.
Third, carbohydrate quality should
have been considered because high
carbohydrate intake is not necessarily
associated with a high prevalence
of cardiovascular disease. 2 The
supplemental data indicate that
participants from countries with high
carbohydrate intake consumed mostly
processed carbohydrates (eg, white
bread or white rice). Previous studies
have already shown that replacing
refined carbohydrates with unsaturated
fatty acids3,4 and dietary fibre5 is
beneficial, whereas replacement with
saturated fat is ineffective.3,4
Therefore, we believe that question
ing current dietary recommendations
on the basis of the PURE study would
not be justified. Instead, well designed,
large-scale studies are required in
the future.
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We congratulate Mahshid Dehghan
and colleagues on the Prospective
Urban Rural Epidemiological (PURE)
study.1 Their results are consistent
with evidence suggesting that a
diet high in fat might reduce mor
tality2 and incidence of cardiovascular
disease.3
However, the results suggesting
that intake of unsaturated fatty acids
(UFA) and saturated fatty acids (SFA)
is associated with reduced mortality
are divergent from recommendations
to reduce dietary SFA.4 This disparity
could be attributed to the methods
used to estimate UFA. Food Frequency
Questionnaires mainly estimated
UFA intake from food rather than
from vegetable oils, which are a
substantial source of UFA. Although
foods rich in UFA are often also
www.thelancet.com Vol 391 April 28, 2018

rich in SFA (eg, dairy products and
beef), vegetable oils (eg, olive oil) are
extremely rich in UFA and low in SFA.
To address this problem, the authors
could do multivariate analysis for the
primary outcomes, including total
UFA and SFA intake. In our previous
study,5 in multivariate analysis, only
UFA was independently associated
with our outcome of interest (peak
oxygen consumption in patients
with heart failure with preserved
ejection fraction), although SFA
was significantly associated with
the outcome in univariate analysis.
Additionally, the association between
total UFA (monounsaturated and
polyunsaturated fatty acids)2,5 and the
primary outcomes could be repeated.
In conclusion, the PURE study has
provided important information
for nutritional research, further
supporting the beneficial effects of
diets high in fat, and has established
an evidence base to inform future
targeted randomised controlled trials
investigating whether a diet high in
UFA improves clinical outcomes.
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The Prospective Urban Rural
Epidemiological (PURE) study1 has
attracted considerable attention in
both academia and the public domain.
The conclusions of the study challenge
the dietary advice and guidelines
people have adhered to for decades.
Scholars have questioned the accuracy
of macronutrient distribution data
reported in the PURE study for the
Chinese population. The study reported
that about 77% of the population
in China consume at least 60% of
energy from carbohydrate and 43%
of individuals consume at least 70%
of energy from carbohydrate, with a
mean of 67·0% energy derived from
carbohydrate and 17·7% from fat.
However, these percentages differ from
national data collected using the China
Health and Nutrition Survey (CHNS).
The CHNS was the first reliable, largescale survey dataset collected in China.
Between 1991 and 20012 a rapid decline
in energy intake from carbohydrate and
an increase in energy intake from fat
were observed. The basement survey3 of
the PURE study was done in September,
2005. In view of the CHNS dataset from
2000 to 2011,2 it is reasonable to infer
that Chinese participants in the PURE
study during the basement survey
period obtained 54·3–59·8% energy
from carbohydrate and 27·8–32·0%
energy from fat, which differs from the
percentages reported in the PURE study.
Several factors could account for these
discrepancies. The PURE study and the
CHNS used different methods to collect
dietary survey data. In the PURE study,
food intake was recorded using Food
Frequency Questionnaires at baseline
with multiple 24 h dietary recalls as
the reference method for validation,
whereas the 2002 CHNS used 3 day,
24 h dietary recalls, combined with
food weighing and Food Frequency
Questionnaires. Furthermore, the mea
surement of edible oils (eg, cooking oils)
is important. The five main sources of
total fat for the Chinese population in
the PURE study are highly controversial
because edible oils were not listed,
which are the main source of fat among
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