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Abstract
Objective: To assess the prevalence of partially hydrogenated oils (PHO),
hydrogenated oils (HO) and/or both in Canadian packaged foods in 2013
and 2017 and to determine the mean trans-fatty acid (TFA) content of products
declaring such oils.
Design: Repeated cross-sectional study of the Food Label Information Program.
Setting: Food labels (n 32 875) were collected from top Canadian grocery retailers
in 2013 and 2017. Proportions of products declaring PHO, HO and/or both in the
Ingredients List were calculated by year and food category. The percentage
contribution of TFA (g) to total fat (g) was calculated and compared against the
voluntary TFA limits, defined as <2 % of total fat content for fats and oils, and
<5 % for all other foods. Foods exceeding limits were identified. The mean TFA
content (in g/serving and per 100 g) was calculated for products with these oils.
Results: The use of PHO, HO and/or both significantly decreased in Canadian foods
from 2013 to 2017 (0·8 to 0·2 %, 5 to 2·4 % and 5·7 to 2·6%, respectively, for PHO, HO
and/or both). The mean TFA content of products containing PHO increased (0·34 to
0·57 g TFA/serving); although it was not statistically significant, it is still concerning
that TFA content increased. The TFA content significantly decreased in foods with
HO (0·24 to 0·16 g TFA/serving, P< 0·05) during 2013–2017.
Conclusions:Productswith PHOcontinue tobepresent in theCanadianmarketplace,
despite voluntary efforts to eliminate them. Products with HO should also be moni-
tored, as they can also contribute to TFA content in foods.
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Dietary trans-fatty acids (TFA) are strongly associated
with adverse cardiovascular effects, even at low levels of
intake(1–3). Naturally occurring TFA produced by the action
of bacteria in the stomach of ruminants (rTFA)(1,4) have
reported minimal health risks(2,5,6), although more recent
publications(7,8) conflict with previous findings, contributing
to a lack of consensus among experts on the effect of rTFAon
health. In contrast, health effects of industrially producedTFA
(iTFA) are well established(7,8). iTFA are produced by incor-
porating H2 under high pressure and temperatures into the
double bonds of unsaturated fatty acids(9,10). These oils, com-
monly known as partially hydrogenated oils (PHO), are the
main source of TFA in packaged foods(3,11).

Initiatives at reducing TFA in foods began in the early
2000s when the Danish Government limited the use of
iTFA to 2 % of total fats, in conjunction with mandatory

TFA labelling in the Nutrition Facts(12). In 2009, the World
Health Organization (WHO) Scientific Review on TFA rec-
ommended that TFA should be greatly limited or eliminated
from the food supply(13), due to their known associations
with increased risk of CVD(1–3,14). Many countries have
now taken diverse actions to reduce the content of TFA in
foods, including labelling (voluntary or mandatory)(11,15–28)

and/or limiting the addition of iTFA in foods(9,11,12,15,29–51)

(Fig. 1; detailed information in online Supplemental Table 1).
For instance, some Latin American countries introduced similar
interventions, which already have shown promising results(17).
In the USA, the Food and Drug Administration determined in
2015 that PHO were no longer generally recognised as safe
and therefore prohibiting their use in foods(45). In 2018, the
WHO launched the REPLACE programme, which is an action
package and guide aimed at eliminating TFA globally by
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Fig. 1 (colour online) Evolution of interventions aimed at eliminating trans-fatty acids in foods worldwide. Open figure denotes the
intervention has passed; full filled figure denotes the intervention is in force
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2023(52), released draft guidelines showing health benefits of
TFA intakes <1% of energy(53) and recently reported world-
wide progress(54). The European Commission also limited
TFA in foods by 2021(55). Four recent systematic reviews have
consistently shown that limiting the use of iTFA (i.e. PHO) was
the most effective strategy aiming at reducing TFA in foods,
while TFA labelling on foods has shown a more limited
effectiveness(56–59).

Earlier research in the mid-1990s highlighted that
TFA intakes in Canada were among the highest intakes
worldwide(60), which led to: (1) mandatory declaration of
TFA on the Nutrition Facts table (NFt) in packaged foods
and beverages, even if the TFA amount is negligible(19);
(2) the development of voluntary limits on the TFA content
in foods, established at <2 % of total fat content for fats and
oils, and <5 % for all other foods(29) and (3) creation of the
Trans Fat Monitoring Program(61) to conduct periodic mon-
itoring of TFA content in the food supply. Despite these
efforts, foods with TFA in 2010 were still found in the
Canadian marketplace, and in some cases, at particularly
high levels(62). In September 2017, the Canadian govern-
ment added PHO, which were defined as ‘fats and oils that
have been hydrogenated, but not to complete or near
complete saturation, and with an iodine value greater than
4’(63), to the List of Contaminants and Other Adulterating
Substances in Foods(63) that no longer would be permitted
in foods by September 2018(49), an approach already taken
by many countries, even though Canada was one of the first
countries to mandate the declaration of TFA in the NFt
in 2003(19) and set voluntary limits in 2006(29) (Fig. 1).
Moreover, fats and oils that have been fully hydrogenated
or partially hydrogenatedare required inCanada tobe labelled
as ‘hydrogenated vegetable oil’or ‘hydrogenated vegetable fat’
or ‘hydrogenated’ alongwith the specific nameof the oil or fat;
however, it is not required to identify the nature of the hydrog-
enation (fully or partially hydrogenated)(64); therefore, fats and
oils that have been labelled only as ‘hydrogenated’ could also
be another potential TFA contributors.

Although the content of TFA in Canadian packaged foods
in 2010 has beenpreviously reported(62), little is known about
the use of PHOor hydrogenated oils (HO) in the food supply
and the levels of TFA associatedwith their use. The objective
of this study was to update data on the prevalence of PHO,
HO and/or both in packaged foods collected in 2013 and
2017 and to determine the mean TFA content of products
containing such oils. These data can assess the overall
progress towards the elimination of TFA in Canada and pro-
vide baseline data prior to the prohibition of PHO, which
came in force in September 2018.

Methods

Food Label Information Program database
This analysis was a repeated cross-sectional study of the
Food Label Information Program (FLIP) databases 2013

and 2017. FLIP is a food label database containing label
information of Canadian packaged foods, created and
maintained at the University of Toronto. The purpose of
FLIP is to monitor and evaluate changes in nutritional qual-
ity and label information of foods and beverages in
Canada(65). Three collections of FLIP have been completed
with the following number of unique products per collec-
tion: FLIP 2010/2011 (n 10 487)(65), FLIP 2013 (n 15 342)(66)

and FLIP 2017 (n 17 671), for which details of the 2017
collection are outlined in this paper.

Data collection
FLIP 2017 followed similar collection methods as those
established for 2013(66). Data on prepackaged foods and
beverages were collected from the top selling grocery
retailers using a mobile data collector app. FLIP 2013 data
were collected in the Greater Toronto Area, Ottawa and
Calgary during May to September 2013 (Loblaws, Metro,
Sobeys and Safeway)(66), while 2017 data were collected
during July and September 2017 from Loblaws, Metro
and Sobeys in the Greater Toronto Area. Together, these
chains represented 75(66) and 68 %(67) of grocery retail sales
in Canada for 2013 and 2017, respectively. A mobile data
collector app andweb-based software and database, devel-
oped by researchers at the University of Toronto with tech-
nical support from Dietitians of Canada, were used to
collect, store and analyse photos of food packages and
label data(66) (online Supplemental Fig. 1). Grocery store
shelves were systematically scanned, from which univer-
sal product codes and photographs of product labels
were taken (i.e. front-of-pack, back-of-pack, right side,
left side, top, bottom, ingredients close-up, NFt close-
up, barcode and shelf tag (regular price)) using the
mobile collector app. Every food and beverage with an
NFt was included for collection. Food products sold at
multiple retailers (e.g. national brand products) were
captured only once(66). Although multiple package sizes
of the same product were collected and linked in 2017,
products were counted only once in the present study.
All flavours and varieties of a product were collected
and evaluated. Products were excluded if they were natu-
ral health products (e.g. supplements in pill format, pro-
tein powders), seasonal products (e.g. Easter chocolates),
gum, herbs and spices (e.g. cinnamon, unless it was
prepackaged mix such as a steak spice), plain water
and any product without a mandatory NFt (e.g. breads
baked in-store), as previously established(66).

Data entry and matching
Basic data, including product name, company, NFt
(as purchased ), Ingredients List, price, brand, container
size and universal product code, were entered by trained
staff onto the FLIP web-based database platform(66).
Products that were present in both collections were
matched through their universal product codes, although
not used or reported in this paper.
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Data processing and validation
Likewise in 2013(66), if products in FLIP 2017 required
preparation before consumption (e.g. canned soups,
muffin mixes), nutrition information was calculated as
consumed using the ESHA Food Processor software and
food composition data from the Canadian Nutrient File,
which is the standard reference food composition database
of nutrients in foods commonly consumed in Canada(68).
Grams/millilitres conversions were also calculated based
on similar products and/or the Canadian Nutrient File.
Quality assurance measures, including Atwater calcula-
tions and data entry verification by a second teammember,
were conducted to ensure data completeness and
accuracy. Products (2013 and 2017) were classified into
twenty-four food categories, as defined by the Table of
Reference Amounts(69).

Identification and classification of partially
hydrogenated oils and hydrogenated oils
For the purpose of this study, we classified PHO ‘as those
hydrogenated fats and oils, specifically labelled as partially
hydrogenated’ and HO ‘as hydrogenated fats and oils
without level of hydrogenation specified’. The presence
of PHO and HO was determined in foods using the
Ingredients List. Terms that were searched for in
the Ingredients List included partially hydrogenated
vegetable oil, hydrogenated vegetable oil or any other
variations of these using different types of oils (e.g. rapeseed,
soyabean, sunflower and cottonseed), or any vegetable
fat that was labelled as partially hydrogenated or
hydrogenated.

Analyses

From 33 013 unique products collected in 2013 and 2017,
meal replacements (n 137) and natural health products
(n 1) were excluded for analysis, giving a total of 32 875
products analysed in this study. Proportions of products
containing PHO, HO or both were calculated by year
and by TRA food category(69). The percentage contribution
of TFA (g) to total fat (g) was calculated and compared
against the recommended limits, defined as <2 % of total
fat content for fats and oils, and <5 % for all other foods.
Foods exceeding such limits were identified(29). The mean
TFA content (declared as g TFA/serving on the NFt)
was calculated for products declaring PHO, HO or both
and stratified by level of TFA content: (a) ≤0 g TFA/serving
in the NFt, (b) products with >0 g TFA/serving in the
NFt but not exceeding TFA limit and (c) products exceed-
ing TFA recommended limits. χ2 (or Fisher test) and
Mann–Whitney–Wilcoxon tested for differences in propor-
tions and mean TFA content of products carrying these
oils between years. Analyses were conducted using
R-Studio(70).

Results

The use of PHO, HO or both has significantly decreased in
the Canadian food supply from 2013 to 2017 (Table 1).
Overall, PHO use was reduced from 0·8 (n 117/15 286)
to 0·2 % (n 36/17 589), HO use decreased from 5 %
(n 766/15 286) to 2·4 % (n 419/17 589) and the use of
PHO, HO and/or both in foods also decreased from
5·7 % (n 871/15 286) to 2·6 % (n 450/17 589), respectively,
for 2013 and 2017 (all P < 0·001). The largest decrease in
the use of PHO was seen in desserts (2·7–0 %), salads
(2·9–0·8 %) and combination dishes (1·9–0 %), all signifi-
cant (P ≤ 0·004). The use of HO was reduced mostly in
potatoes, sweet potatoes and yams from 16·4 to 1·5 %, com-
bination dishes from 10·3 to 2 % and desserts from 11·7 to
4 % (all P< 0·001). However, we also observed an increase
in the use of HO in dessert toppings and fillings from 10·2 to
13·8 %, although it was not statistically significant. We also
found twelve foods that had both PHO and HO declared in
the Ingredients List. Themean TFA per food category is also
shown in Table 1. Although for most food categories, the
TFA content decreased for foods with PHO between
2013 and 2017, we observed a significant increase in bak-
ery products (P= 0·03).We also observed an increasing but
not statistically significant trend in the mean TFA of prod-
ucts with HO in the following categories: dessert topping
and fillings, fats and oils and salads (due to the accompa-
nying dressings). The mean TFA content of products con-
taining PHO slightly increased (0·34 to 0·57 g TFA/serving),
but it was not statistically significant. The TFA content
significantly decreased in foods with HO (0·24 to
0·16 g TFA/serving, P < 0·05) from 2013 to 2017 (Table 2).

Discussion

In light of the recent ban of PHO in Canadian foods, this
study assessed the prevalence of PHO, and HO and/or
both in packaged foods, and the mean TFA levels of prod-
ucts containing such oils, sold in 2013 and 2017, before the
regulations were fully in force in 2018. Analyses showed
encouraging results towards the elimination of PHO as
0·2 % of foods in 2017 contained such oils, which repre-
sents a quarter of the prevalence observed in 2013
(0·8 %). HO were also less often used in 2017 compared
with 2013 (5–2·4 %). These results are consistent with other
studies that have observed a decrease in the use of fats and
oils containing TFA in recent years(71–73). Although for most
food categories, a decrease in the use of PHO and HO also
showed a decrease in themean TFA content, we found that
in the bakery category, products with PHO, the amount of
TFA significantly increased from 0·88 to 2·99 g/100 g in
2017. Data from other countries showed that products
within similar categories, such as pastries, cookies and
other bakery products, presented levels ranging from
0·03 to 0·78 g/100 g(71,72). Therefore, our finding is
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Table 1 Prevalence of foods and beverages declaring partially hydrogenated oils (PHO), hydrogenated oils (HO) and/or both in the Ingredients List and trans-fatty acid (TFA) levels in Food Label
Information Program (FLIP) 2013 and 2017 by food category (n 32 875)

FLIP 2013 (n 15 286) FLIP 2017 (n 17 589)

P*

Total g/serving g/per 100 g Total g/serving g/per 100 g

n n %
Mean
TFA 95% CI

Mean
TFA 95% CI n %

Mean
TFA 95% CI

Mean
TFA 95% CI

Foods with partially hydrogenated oils
TRA food category†
Bakery products 2097 21 1·0 0·54 0·18, 0·90 0·88 0·40, 1·35 2775 13 0·5 1·15 0·66, 1·63 2·99 1·44, 4·53 <0·001
Beverages 482 1 0·2 0 n/a 0 n/a 852 0 0·0 n/a n/a 0·23
Cereals and other grain Products 1126 6 0·5 0·10 –0·08, 0·28 0·22 –0·24, 0·69 1276 3 0·2 0·07 –0·22, 0·35 0·07 –0·24, 0·39 0·32
Dairy products and substitutes 1224 11 0·9 0·91 0·54, 1·24 4·84 3·34, 6·34 1498 2 0·1 2 n/a 6·67 n/a 0·001
Desserts 829 22 2·7 0·12 0·05, 0·19 0·01 –0·01, 0·02 679 0 0·0 n/a n/a <0·001
Dessert toppings and fillings 118 1 0·8 2 n/a 6·67 n/a 94 0 0·0 n/a n/a 1
Egg and egg substitutes 56 1 1·8 0 n/a 0 n/a 61 0 0·0 n/a n/a 0·47
Fats and oils 537 0 0·0 n/a n/a 656 0 0·0 n/a n/a –
Marine and fresh water animals 442 0 0·0 n/a n/a 446 0 0·0 n/a n/a –
Fruit and fruit juices 1078 1 0·1 0 n/a 0 n/a 1061 0 0·0 n/a n/a 0·001
Legumes 182 0 0·0 n/a n/a 188 0 0·0 n/a n/a –
Meat, poultry and substitutes 910 4 0·4 0·43 –0·72, 1·57 0·31 –0·51, 1·12 962 2 0·2 0·05 –0·59, 0·69 0·05 –0·59, 0·69 0·02
Miscellaneous category 476 6 1·3 0 n/a 0 n/a 578 4 0·7 0 n/a 0 n/a 0·43
Combination dishes 1231 23 1·9 0·43 0·17, 0·69 0·22 0·12, 0·32 1139 0 0·0 n/a n/a <0·001
Nuts and seeds 202 0 0·0 n/a n/a 256 0 0·0 n/a n/a –
Potatoes, sweet potatoes and yams 140 3 2·1 0 n/a 0 n/a 132 1 0·8 0 n/a 0 n/a 0·62
Salads 70 2 2·9 0·30 0·30, 0·30 1·36 1·36, 1·36 131 1 0·8 0·20 n/a 0·9 n/a 0·004
Sauces, dips, gravies and condiments 1246 3 0·2 0 n/a 0 n/a 1250 1 0·1 0 n/a 0 n/a 0·37
Snacks 746 4 0·5 0·05 –0·11, 0·21 0·10 –0·22, 0·42 866 1 0·1 0·01 n/a 0·25 n/a 0·19
Soups 457 0 0·0 n/a n/a 480 2 0·4 0·05 –0·59, 0·59 0·06 –0·68, 0·80 0·50
Sugars and sweets 796 7 0·9 0·11 0·05, 0·18 0·32 0·09, 0·55 1109 6 0·5 0·13 0·02, 0·24 0·35 0·07, 0·63 0·55
Vegetables 839 1 0·1 0 n/a 0 n/a 871 0 0·0 n/a n/a –
Foods intended solely for children

<4 years
2 0 0·0 n/a n/a 229 0 0·0 n/a n/a –

Total 15 286 117 0·8 0·34 0·24, 0·44 0·85 0·52, 1·18 17 589 36 0·2 0·57 0·30, 0·83 1·55 0·74, 2·36 <0·001
Foods with hydrogenated oils
TRA food category†
Bakery products 2097 156 7·4 0·18 0·14, 0·23 0·49 0·34, 0·64 2775 116 4·2 0·13 0·07, 0·19 0·27 0·14, 0·40 <0·001
Beverages 482 11 2·3 0·03 –0·02, 0·07 0·23 –0·13, 0·60 852 22 2·6 0 0, 0·01 0·01 –0·01, 0·03 0·40
Cereals and other grain products 1126 47 4·2 0·03 0, 0·06 0·08 0·01, 0·16 1276 40 3·1 0·01 –0·01, 0·03 0·03 –0·02, 0·08 0·21
Dairy products and substitutes 1224 40 3·3 0·02 0, 0·03 0·45 –0·11, 1·01 1498 13 0·9 0·01 –0·01, 0·02 0·02 –0·02, 0·06 <0·001
Desserts 829 97 11·7 0·11 0·08, 0·13 0·02 0, 0·04 679 27 4·0 0·22 0, 0·45 0 <0·001
Dessert toppings and fillings 118 12 10·2 1·17 0·66, 1·68 3·31 1·83, 4·79 94 13 13·8 1·12 0·44, 1·79 3·42 1·37, 5·46 0·54
Egg and egg substitutes 56 0 0·0 n/a n/a 61 0 0·0 n/a n/a –
Fats and oils 537 10 1·9 1·79 0·69, 2·89 18·00 7·08, 28·92 656 7 1·1 1·89 0·28, 3·49 18·93 2·92, 34·94 0·23
Marine and fresh water animals 442 1 0·2 0 n/a 0 n/a 446 1 0·2 0 n/a 0 n/a 1
Fruit and fruit juices 1078 4 0·4 0 n/a 0 n/a 1061 2 0·2 0 n/a 0 n/a 0·003
Legumes 182 0 0·0 n/a n/a 188 0 0·0 n/a n/a –
Meat, poultry and substitutes 910 11 1·2 0·16 –0·03, 0·36 0·17 –0·06, 0·40 962 6 0·6 0·22 –0·19, 0·62 0·07 –0·01, 0·16 0·02
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Table 1 Continued

FLIP 2013 (n 15 286) FLIP 2017 (n 17 589)

P*

Total g/serving g/per 100 g Total g/serving g/per 100 g

n n %
Mean
TFA 95% CI

Mean
TFA 95% CI n %

Mean
TFA 95% CI

Mean
TFA 95% CI

Miscellaneous category 476 63 13·2 0·13 0·08, 0·18 0·67 0·15, 1·19 578 35 6·1 0·16 0·08, 0·23 0·74 –0·08, 1·57 <0·001
Combination dishes 1231 127 10·3 0·60 0·43, 0·78 0·37 0·28, 0·45 1139 23 2·0 0·17 0·10, 0·25 0·12 0·07, 0·18 <0·001
Nuts and seeds 202 26 12·9 0 n/a 0 n/a 256 25 9·8 0 n/a 0 n/a 0·36
Potatoes, sweet potatoes and yams 140 20 14·3 0·33 0·02, 0·64 0·81 0·33, 1·29 132 2 1·5 0 n/a 0 n/a <0·001
Salads 70 4 5·7 0·18 –0·15, 0·50 0·14 –0·16, 0·44 131 4 3·1 0·55 0·07, 1·03 0·29 0·09, 0·49 0·008
Sauces, dips, gravies and condiments 1246 17 1·4 0·12 0·04, 0·21 0·74 0·27, 1·21 1250 2 0·2 0·05 –0·59, 0·69 0·08 –0·93, 1·09 <0·001
Snacks 746 39 5·2 0·19 –0·03, 0·41 0·42 –0·07, 0·91 866 22 2·5 0·09 0·03, 0·16 0·19 0·05, 0·34 0·007
Soups 457 20 4·4 0·15 –0·07, 0·36 0·06 –0·68, 0·80 480 7 1·5 0 n/a 0 n/a 0·01
Sugars and sweets 796 61 7·7 0·12 0·08, 0·16 0·40 0·26, 0·55 1109 52 4·7 0·08 0·06, 0·11 0·23 0·17, 0·30 0·008
Vegetables 839 0 0·0 n/a n/a 871 0 0·0 n/a n/a –
Foods intended solely for children

< 4 years
2 0 0·0 n/a n/a 229 0 0·0 n/a n/a –

Total 15 286 766 5·0 0·24 0·20, 0·29 0·71 0·49, 0·93 17 589 419 2·4 0·16 0·12, 0·21 0·63 0·30, 0·97 <0·001
Foods with partially hydrogenated oils, hydrogenated oils and/or both
TRA food category†
Bakery products 2097 174 8·3 0·23 0·17, 0·29 0·54 0·40, 0·68 2775 127 4·6 0·21 0·13, 0·29 0·48 0·26, 0·70 <0·001
Beverages 482 12 2·5 0·03 –0·01, 0·06 0·21 –0·12, 0·55 852 22 2·6 0 0, 0·01 0·01 –0·01, 0·03 0·42
Cereals and other grain products 1126 53 4·7 0·04 0·01, 0·07 0·10 0·02, 0·17 1276 43 3·4 0·02 0, 0·04 0·04 –0·01, 0·08 0·11
Dairy products and substitutes 1224 51 4·2 0·21 0·09, 0·33 1·40 0·58, 1·24 1498 15 1·0 0·27 –0·12, 0·66 0·97 –0·43, 2·36 0·001
Desserts 829 114 13·8 0·11 0·09, 0·14 0·02 0, 0·03 679 27 4·0 0·22 0, 0·45 0 n/a <0·001
Dessert toppings and fillings 118 13 11·0 1·23 0·75, 1·72 3·57 2·11, 5·03 94 13 13·8 1·12 0·44, 1·79 3·42 1·37, 5·46 0·68
Egg and egg substitutes 56 1 1·8 0 n/a 0 n/a 61 0 0·0 n/a n/a 0·47
Fats and oils 537 10 1·9 1·79 0·69, 2·89 18·00 7·08, 28·92 656 7 1·1 1·89 0·28, 3·49 18·9 2·92, 34·94 0·23
Marine and fresh water animals 442 1 0·2 0 n/a 0 n/a 446 1 0·2 0 n/a 0 n/a 1
Fruit and fruit juices 1078 5 0·5 0 n/a 0 n/a 1061 2 0·2 0 n/a 0 n/a 0·002
Legumes 182 0 0·0 n/a n/a 188 0 0·0 n/a n/a –
Meat, poultry and substitutes 910 15 1·6 0·23 0, 0·47 0·20 –0·01, 0·41 962 8 0·8 0·17 –0·11, 0·46 0·07 0·01, 0·13 0·01
Miscellaneous category 476 69 14·5 0·12 0·07, 0·17 0·61 0·14, 1·09 578 38 6·6 0·14 0·07, 0·22 0·69 –0·08, 1·45 <0·001
Combination dishes 1231 149 12·1 0·56 0·41, 0·72 0·34 0·27, 0·42 1139 23 2·0 0·17 0·10, 0·25 0·12 0·07, 0·18 <0·001
Nuts and seeds 202 26 12·9 0 n/a 0 n/a 256 25 9·8 0 n/a 0 n/a 0·36
Potatoes, sweet potatoes and yams 140 23 16·4 0·29 0·01, 0·56 0·71 0·28, 1·14 132 3 2·3 0 n/a 0 n/a <0·001
Salads 70 6 8·6 0·22 0·04, 0·40 0·55 –0·13, 1·23 131 5 3·8 0·48 0·10, 0·86 0·41 0·04, 0·78 0·01
Sauces, dips, gravies and condiments 1246 20 1·6 0·11 0·03, 0·18 0·63 0·21, 1·04 1250 3 0·2 0·03 –0·11, 0·18 0·05 –0·17, 0·28 0·001
Snacks 746 42 5·6 0·18 –0·02, 0·38 0·40 –0·05, 0·85 866 23 2·7 0·09 0·03, 0·15 0·20 0·06, 0·34 0·003
Soups 457 20 4·4 0·15 –0·07, 0·36 1·35 0·06, 2·64 480 9 1·9 0·01 –0·01, 0·04 0·01 –0·02, 0·04 0·04
Sugars and sweets 796 66 8·3 0·12 0·08, 0·16 0·40 0·27, 0·54 1109 56 5·0 0·09 0·06, 0·11 0·24 0·17, 0·30 0·005
Vegetables 839 1 0·1 0 n/a 0 n/a 871 0 0·0 n/a n/a 0·04
Foods intended solely for children

<4 years
2 0 0·0 n/a n/a 229 0 0·0 n/a n/a –

Total 15 286 871 5·7 0·26 0·22, 0·30 0·74 0·54, 0·93 17 589 450 2·6 0·19 0·14, 0·24 0·69 0·38, 1·01 <0·001

TRA, table of reference amounts.
*Differences in proportions of products carrying PHO, HO and/or both between years were determined using χ2 test or Fisher test.
†As defined in the TRA(69).
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Table 2 Mean trans-fatty acid (TFA) content of products declaring partially hydrogenated oils (PHO), hydrogenated oils (HO) and/or both in the Ingredients List in Food Label Information Program
(FLIP) 2013 and FLIP 2017 stratified by products meeting or exceeding recommendations (n 32 875)

Type of oil listed in the Ingredients List

FLIP 2013 (n 15 286)

% TFA v.
total fat

FLIP 2017 (n 17 589)

% TFA v.
total fat

Total g/serving* per 100 g Total g/serving* per 100 g

n % Mean TFA 95% CI Mean TFA 95% CI n % Mean TFA 95% CI Mean TFA 95% CI

Foods with PHO† 117 0·34 0·24, 0·44 0·85 0·52, 1·18 7 4, 10 36 0·57 0·30, 0·83 1·55 0·74, 2·36 8 4, 12
Foods ≤ 0 g/serving TFA 51 44 0 n/a 0 n/a 0 13 36 0 n/a 0 n/a 0
Foods > 0 g/serving TFA < TFA limit‡§ 37 32 0·26 0·21, 0·31 0·38 0·25, 0·51 2 2, 3 12 33 0·23 0·12, 0·33 0·40 0·24, 0·56 2 1, 3
Foods exceeding TFA limit‡§ 29 25 1·04 0·76, 1·32 2·97 2·00, 3·93 24 15, 32 11 31 1·61 1·19, 2·02 4·64 3·19, 6·08 22 16, 29**
Foods with HO† 766 0·24 0·20, 0·29 0·71 0·49, 0·93 4 3, 5 419 0·16 0·12, 0·21 0·63 0·30, 0·97 2 2, 3**
Foods ≤ 0 g/serving TFA 394 51 0 n/a 0 n/a 0 239 57 0 n/a 0 n/a 0
Foods > 0 g/serving TFA < TFA limit‡§ 229 30 0·21 0·19, 0·23 0·30 0·27, 0·33 2 2, 2 140 33 0·18 0·15, 0·20 0·28 0·25, 0·31 2 1, 2**
Foods exceeding TFA limit‡§ 142 19 0·97 0·79, 1·15 3·20 2·20, 4·21 18 16, 20 40 10 1·10 0·74, 1·46 5·75 2·52, 8·99 18 15, 22
Foods without TFA declaration‖ 1
Foods with PHO, HO and/or both† 871 0·26 0·22, 0·30 0·74 0·54, 0·93 5 4, 5 450 0·19 0·14, 0·24 0·69 0·38, 1·01 3 2, 3**
Foods ≤ 0 g/serving TFA 439 50 0 n/a 0 n/a 0 251 56 0 n/a 0 n/a 0
Foods > 0 g/serving TFA < TFA limit‡§ 262 30 0·22 0·20, 0·24 0·31 0·28, 0·34 2 2, 2 150 33 0·18 0·16, 0·20 0·29 0·25, 0·32 2 1, 2**
Foods exceeding TFA limit‡§ 169 19 0·98 0·83, 1·14 3·19 2·33, 4·06 19 17, 21 49 11 1·20 0·89, 1·51 5·55 2·94, 8·16 19 16, 22
Foods without TFA declaration‖ 1

TFA, trans fatty acids; FLIP, food label information program; PHO, partially hydrogenated oils; HO, hydrogenated oils; NFt, Nutrition Facts table.
*Mean TFA (g/serving) as declared on the NFt. In Canada, products with more than 0·2 g per serving of trans fat must declare trans fats on the label(19).
†Foods with partially hydrogenated oils, hydrogenated oils and/or both declared in the Ingredient List.
‡TFA limits were set at <2% total fat for fats and oils and <5% total fat for all other foods for the percentage calculated as TFA (g) to total fat (g)(61). Values were calculated from the TFA declared on the NFt.
§In 2018, the use of PHO in foods was prohibited in Canada(63).
‖TFA data not available on the NFt.
**Mann–Whitney–Wilcoxon statistically significant at P< 0·05 between years.
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concerning as a third of products with PHO in 2017
belonged to this category. We also found that in products
exceeding limits, the levels of TFA were considerably
higher compared with recommended limits of <5 % TFA
of total fat for foods. For example, the percentage of
TFA in relation to total fat for products with PHO, HO
and/or both in 2017 was 19 %. Our assessment of the
mean TFA content of products with HO, and particularly
those exceeding recommended limits, suggests that such
products are most likely products manufactured with
PHO, although not labelled as such in the Ingredients
List. Oils that have near-complete hydrogenation present
similar TFA concentrations as those non-hydrogenated
(i.e. <2 % of total fat)(45). Thus, more work is needed to
achieve theWHO recommendation of eliminating trans fats
due to their harmful health effect and it is likely that ban-
ning the use of PHO would result in a further reduction
of TFA, as seen in other countries where similar approaches
have been taken(17,33,74–77). Our results also highlight that
monitoring the prevalence of HO and their TFA content
in foods remains critical to assess unintended conse-
quences, such as substantially higher levels of TFA in foods
exceeding recommendations, a phenomenon observed in
the present study, and particularly as the current labelling
regulations do not require to differentiate between levels of
hydrogenation(64).

Strength of this study is the use of a large database of
food labels available in Canada (which includes the
Ingredients List) that allowed us to evaluate the presence
of PHO and HO in many food categories and to assess
progress overtime resulting from voluntary efforts. Data
regarding the prevalence of the use of PHO and especially
HO in foods have been limited in Canada and elsewhere;
thus, this research also highlights the importance of mon-
itoring the use of HO in foods. Limitations of this study
include that it is not possible to distinguish in the NFt the
amount of TFA derived from each source (i.e. PHO/HO
or ruminant sources). However, using the Ingredients
List to identify food containing PHO and HO, we were
able to establish a relationship between the presence of
such oils and TFA in foods. Another limitation is that
we only identified fats and oils that explicitly mentioned
if they were ‘partially hydrogenated’ or ‘hydrogenated’,
but certain fats and oils such as margarine, shortening
or lard are exempted from declaring subcomponents
(i.e. ingredients of ingredients) when they are used
as ingredients in a product(78); therefore, these fats
could also contain PHO or HO. Additionally, the overall
decrease in proportion of foods with TFA could have
been attenuated because we included all foods available
in our database, which also has foods that are not poten-
tial sources of TFA, and which prevalence could fluctuate
overtime. However, we have tried to moderate this limi-
tation by including analyses by food category. A final
limitation is differences in food categorisation, which
may restrict comparisons between countries.

Conclusions

The use of PHO, a major contributor of TFA in processed
foods, continues to be present in the Canadian market-
place, despite voluntary efforts to eliminate it. Foods con-
taining HO should also bemonitored, as the TFA content of
such products could exceed, in some cases, recommended
limits. The action taken by the Canadian government to
restrict the use of PHO will likely further reduce TFA in
the Canadian food supply to negligible levels, thereby
ensuring maximal health benefits for all segments of the
population.
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tartalmú élelmiszerek forgalmazásának feltételeiről és
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