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TransFA and saturated fatty acids (SFA)
18. To contextualise the impact of changes intrans FA on the diet as a whole, the

Committee have also briefly considered the current intake levels of SFA. Despite
the public health recommendations, SFA intakes remain higher than target levels.
There are some indications that industry efforts to reformulate fat compositions
to reduce trans FA levels may have resulted in increased SFA levels. This is of
concern given the priority for reducing SFA as a population measure for reducing
CHD risk. It is therefore important to monitor the lipid composition of the diet
(trans FA, SFA, monounsaturated fatty acids (MUFA), PUFA) and evaluate any
potential adverse impact of the overall dietary lipid profile by regular
measurement of CHD risk markers (LDL-C and HDL-C).

Conclusions
19. Since the report of COMA (DH, 1994), the epidemiological evidence from

prospective studies with up to 20 years of follow-up, consistently supports an
adverse effect oftrans FA on CHD risk, although the estimated size of the effect
has reduced. Evidence from RCTs provides strong support for adverse effects of
trans FA on LDL-C (increases) and HDL-C (decreases). In addition, the evidence for
cardioprotective effects of HDL-C has strengthened, increasing the recognition of
the potential hazards oftrans FA due to their unique properties in reducing HDL-
C compared with other FA classes.

20. In most cases, the dietary data from prospective studies are for ranges oftrans FA
intakes slightly higher than those of current UK intakes. Using the NDNS
2000/2001 (Henderson et al, 2003) estimate of averagetrans FA intake (1.2% food
energy) and a target for the entire population of < 1% food energy astrans FA,
provides an estimated reduction in CHD risk of approximately 7.5%. However,
recent Food Standards Agency (FSA) estimates for averagetrans FA intakes of 1.0%
food energy would correspond to a reduction in CHD risk in the region of 5%. 

21. Data on the potential impact oftrans FA on some types of cancers (colon,
prostate, non-Hodgkin�s lymphoma), diabetes, body weight and body fat
accumulation is limited, and further research is required before any association
between trans FA intake and any of these diseases can be confirmed and
subsequently quantified. There is no evidence of any association betweentrans
FA consumption and breast cancer. 

22. The averagetrans FA intake for the UK population has more than halved in the last
20 years. Recommendations for further reductions intrans FA may have adverse
consequences for attempts to reduce dietary SFA, for the overall lipid profile of
the diet, and on the consumption of animal products. 
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43. In Europe and Canada, hydrogenation was mainly used to produce hydrogenated
fish oils, whereas in North America hydrogenation of vegetable oils became
common after the late 1920s. Hydrogenated fish oils are no longer used in food
manufacture, and the long chain (C20, C22)trans isomers typical of hydrogenated
fish oils are no longer found in food products. More recent modifications in the
conditions of the partial hydrogenation process have yielded different products
that have been used for deep-frying, margarines, and shortenings for baking which
have better organoleptic properties. Light processing (brush hydrogenation) is also
used primarily to produce a liquid oil with greater shelf life. 

UK intakes of trans FA in adults and children

44. As detailed in Annex 3, the most recent published estimates of UK adulttrans FA
consumption from the National Diet and Nutrition Survey (NDNS) of Adults, aged
19-64 years, 2000/1 (Henderson et al, 2003) indicate an average intake of 1.2% of
food energy for both adult males and females (Annex 3, Table 1), which equates to
2.91g and 2.04g per day, respectively. These intakes have declined significantly in
recent years, with intakes of 2.2% of food energy reported in 1986/87 (Gregory et
al, 1990). This decline has been attributed to a number of factors, including
reformulation by manufacturers to reduce the use of partially hydrogenated oils;
a general fall in consumption of foods which included these oils; and the use of
more up-to-date food composition tables in the later surveys.

45. As part of the background to this review, an estimate of currenttrans FA intake
was undertaken by the FSA using information provided by industry on the
maximum or average level oftrans FA in a number of processed food categories.
The estimate used included industry values1 for the following categories: the
maximum level oftrans FA in biscuits, cakes and pastries (excluding products
made with butter), the maximum level oftrans FA in fat spreads and the average
trans FA level in ice cream.Trans FA intake values published in the NDNS 2000/01
for adults (Henderson et al, 2003) and 2003/05 Low Income Diet and Nutrition
Survey (Nelson et al, 2007) (1.2% and 1.3% of food energy respectively) were based
on earlier data for these categories:trans FA data for biscuits, cakes and pastries
were based on analysis mainly in the early 1990s, data for ice-cream were based
on analysis in 1998 and data for fat spreads were based on estimates from
manufacturers data collected prior to the 2000/01 NDNS. Recalculation of mean
intake using consumption data from the 2000/01 NDNS (Henderson et al, 2002)
with the new industry figures gave an estimated value of 1.00% food energy for
the mean intake oftrans FA in the British adult population (19-64 years) (FSA 2007;
Annex 3, para 10-12). This figure is likely to be an overestimate of actual intake as
it was not possible in the time available to take account of all the reductions in
trans FA levels in the model.

1 Provided by members of the Biscuit, Cake, Chocolate and Confectionary Association
(BCCCA); Margarine and Spreads Assocation (MSA); and the Food and Drink Federation
(FDF). 
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Prospective studies � CHD outcomes 

65. Prospective data from the Nurses� Health Study and subsequent follow-ups, as
well as the Cardiovascular Health Study (CHS) are considered in this section (Table
2A, Annex 2). 

66. Since 1980, the relationship betweentrans FA intake and CHD incidence has been
reported several times during the follow-up of the Nurses� Health Study, a cohort
of ~85,000 females recruited without diagnosed CVD, diabetes or elevated
cholesterol levels at baseline. Willett et al (1993) first reported findings after an 8
year follow up with 431 new CHD incidences recorded (non fatal MI or death from
CHD). Dietary totaltrans FA (% energy) was positively associated with risk of CHD.
The trend was influenced by adjustment for multiple CHD risk factors and dietary
fat intake, with an adjusted OR of 1.67 (95% CI, 1.05-2.66; p for trend 0.002). This
study showed the CHD risk attributed to dietarytrans FA was entirely accounted
for by isomers from vegetable fat (RR 1.78; 95% CI, 1.12-2.83; p for trend 0.009)
rather than isomers from animal fat (RR 0.59; 95% CI, 0.30-1.17; p for trend 0.230).

67. After 14 year follow up of the Nurses� Health Study (n =80,082) with 939 incident
CHD cases reported (non fatal MI or fatal CHD), the association between dietary
trans FA (FFQ) and CHD risk, remained. With multiple adjustment, the OR
associated with the highest quintile of intake (2.9% energy astrans FA) was 1.53
(95% CI, 1.16-2.02; p for trend 0.002) (Hu et al, 1997).

68. In the most recent analysis of the Nurses� Health Study (n =78,778), based on a 20
year follow up with 1766 incident CHD cases reported, dietarytrans FA were once
again associated with increased CHD risk (Oh et al, 2005). The OR for the highest
quintile versus the lowest quintile of intake (a difference of 1.5% dietary energy as
trans FA), with multiple adjustment for factors including dietary fat intakes, was
1.33 (95% CI, 1.07-1.66; p for trend 0.01). Additional sub-group analysis, with multiple
adjustment, showed the association was stronger in women less than 65 years
compared to older women (OR 1.50, 95%CI, 1.13-2.00; p for trend 0.01) and in
women with a body mass index (BMI) < 25 kg/m2 (OR 1.53, 95%CI, 1.09-2.15; p for
trend 0.02). However, in a subset of women diagnosed with type 2 diabetes
mellitus since taking part in the Nurses� Health Study (n = 5672),trans FA intake did
not show a positive relationship with CHD risk (non fatal MI and fatal CHD)
following age or multivariate adjustment (Tanasescu et al, 2004).

69. A case-control study nested within the CHS (Lemaitre et al, 2006) identified cases
that experienced fatal ischemic heart disease (IHD) between June 1992 and June
1998. Plasma phospholipids were determined in fasting blood samples collected
approximately 3 y before the event. Total plasmatrans FA and plasmatrans 16:1
were not associated with IHD in multivariate analysis, with adjusted ORs of 0.94
(95% CI, 0.65-1.34) and 0.95 (95% CI, 0.64-1.42), respectively.Trans 18:1 was
associated with a reduced risk of IHD with an adjusted OR of 0.38 (95% CI, 0.17-
0.86). Levels oftrans 18:2 were associated with increased risk of IHD (OR 4.54; 95%
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