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Abstract: Fried food consumption and its effects on cardiovascular disease are still subjects of
debate. The objective of this review was to summarize current evidence on the association between
fried food consumption and cardiovascular disease, diabetes, hypertension and obesity and to
recommend directions for future research. We used PubMed, Google Scholar and Medline searches
to retrieve pertinent publications. Most available data were based on questionnaires as a tool to
capture fried food intakes, and study design was limited to case-control and cohort studies. While
few studies have reported a positive association between frequencies of fried food intake and risk
of coronary artery disease, heart failure, diabetes or hypertension, other investigators have failed to
confirm such an association. There is strong evidence suggesting a higher risk of developing chronic
disease when fried foods are consumed more frequently (i.e., four or more times per week). Major
gaps in the current literature include a lack of detailed information on the type of oils used for frying
foods, stratification of the different types of fried food, frying procedure (deep and pan frying),
temperature and duration of frying, how often oils were reused and a lack of consideration of overall
dietary patterns. Besides addressing these gaps, future research should also develop tools to better
define fried food consumption at home versus away from home and to assess their effects on chronic
diseases. In summary, the current review provides enough evidence to suggest adverse health effects
with higher frequency of fried food consumption. While awaiting confirmation from future studies,
it may be advisable to the public to consume fried foods in moderation while emphasizing an overall
healthy diet.
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1. Introduction

Chronic non-communicable diseases (NCDs), like coronary heart disease (CHD), stroke,
hypertension, diabetes mellitus and obesity, are major causes of mortality and morbidity
worldwide [1]. NCDs are no longer rich country problems and are a burden in both developed and
developing countries [1]. The World Health Organization (WHO) projected that chronic diseases will
account for almost three-quarters of all deaths worldwide by the year 2020 [2].

Diet and nutrition play a key role in the promotion and maintenance of good health, as they
are important modifiable risk factors for chronic diseases. One of the leading risk factors for death
and disability in the United States is suboptimal diet quality, which in 2010 was associated with
678,000 annual deaths of all causes [3]. Major contributors were insufficient intakes of fruits,
nuts/seeds, whole grains, vegetables and seafood, as well as excess intakes of sodium [3]. Evidence
suggests that excessive consumption of energy-dense foods high in fat, particularly saturated fat,
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and in refined carbohydrates can lead to weight gain, obesity and pose an increased risk for NCDs.
The association between dietary fats and chronic diseases has been extensively studied with evidence
indicating that dietary fats play an important role in the development of cardiovascular diseases.
Hence, the focus of dietary guidelines has shifted in the last few decades from recommendations of
reduced total fat intake to a greater emphasis on the type of fats consumed and the fatty acid profile
of the diet. However, the evidence behind the influence of fried food consumption on long-term
cardio metabolic health is unclear. This paper reviews the existing evidence on the relation of
fried food consumption with major NCDs, including coronary artery disease, diabetes, hypertension
and obesity.

2. Fried Foods and Oils

Over the last few decades, rapid economic development, mechanization and market
globalization across the world have led to enormous changes in diets and lifestyles. The need for
transport and a long shelf life led to the need for the modification of the natural forms of foods.
Frying is a very old method of cooking and was used in the Mediterranean countries many centuries
ago [4]. Frying is now famous all across the world and is a common method to produce processed
food with increased durability. Moreover, frying may make food tastier with the deep-fried flavor
being attractive to some consumers. The choice of frying oil is dependent on a number of factors,
including cost, stability and the resistance of oil and fried food products to oxidation. The impact
of the oil used and changes that occur with the industrial processes have been well reviewed in the
past few years [4–6]. At high temperatures (150–200 ˝C), highly unsaturated vegetable oils have a
short frying life and shelf life of the food product due to their susceptibility to oxidation. Oils rich
in saturated fatty acids (SFAs) and partially hydrogenated oils have improved stability profiles for
prolonged frying. Palm oil is a good frying oil, but contains 45%–50% SFA. Partially hydrogenated
sunflower, rapeseed and soybean oils contain <20% SFA, but have high trans-fatty acids (TFA), up
to 20%. The emergence of high stability (Active Oxygen Method Stability Index, AOM 35–40 h) oils,
such as “non-genetically modified organism/high oleic acid” rapeseed and sunflower oils offer a
viable and healthier alternative. The choice of oils also varies with the location where fried food is
consumed. Most people in Spain use olive oil for frying at home [7,8]. Olive oil is highly resistant
to oxidation [9,10]. In contrast, the most common oil used for frying away from home, especially in
national chain fast food restaurants, is corn oil [11]. The oil absorption of the inherently low-fat and
low-calorie foods makes them energy dense after frying in oil [4,5].

3. Dietary Fats and Chronic Diseases

Heating causes oxidative and thermal degradation, resulting in the formation of oxidized and
polymerized compounds with higher polarity and, thus, modifying the nutritional properties of
dietary fat and fried food. WHO recommends limiting the consumption of saturated and trans-fats
(hydrogenated fats), sugars and salt in the diet, which are often found in snacks, processed foods
and drinks [1]. Healthy diets should provide very low intake of TFAs (i.e., <1%), adequate intake of
polyunsaturated fatty acids (PUFAs) (i.e., 6%–10% of daily energy intake), with an optimal balance
between intake of n-6 PUFAs (5%–8% of daily energy intake) and n-3 PUFAs (1%–2% of daily energy
intake) [1]. The quality of fried foods and the fatty acid composition of the final fried product largely
depend on multiple factors, including actual composition of the food being fried, the type of oil used,
frying conditions (temperature, duration) [4,6], etc.

3.1. Fried Food and Cardiovascular Disease (CVD)

CVD is the leading global cause of death and is projected to be associated with more than
23.6 million deaths by 2030 [3]. The low rates of CHD in various Mediterranean countries who
consume a diet rich in fat (predominantly from olive oil) was reported as early as in the 1970s [7,12],
but consumption of fried foods may be associated with increased risk of cardiovascular risk
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factors [13–15]. However, the evidence behind the association between consumption of fried foods
and the risk of coronary artery disease (CAD) is limited and conflicting.

Although frying is generally considered an unhealthy way of preparing food [16],
Guallar-Castillón and colleagues reported that consumption of fried foods was not associated with
the risk of CHD after 12 years of follow-up in a prospective study of 40,757 adults aged 29–69 years
free of CHD [17]. A total of 606 CHD events (rate of CHD: 1.5%) were recorded on follow-up,
and no association was found between consumption of total fried food and CHD. Compared to
being in the lowest quartile of fried food consumption, the multivariable-adjusted hazards ratio
of CHD was 1.15 (95% CI: 0.91–1.45) in the second, 1.07 (95% CI: 0.83–1.38) in the third and 1.08
(95% CI: 0.82–1.43) in the fourth quartile of fried food consumption (p for trend: 0.74) [17]. No
association was found between intake of fried fish (hazards ratio (HR), 1.13; 95% CI: 0.89–1.44),
fried meat (HR, 1.09; 95% CI: 0.82–1.43), fried potatoes (HR, 0.90; 95% CI: 0.70–1.15) and fried eggs
(HR, 0.87; 95% CI: 0.68–1.13) and CHD risk. These null findings are contrary to other studies reporting
positive associations [18,19]. It is possible that Mediterranean diet patterns that include fruits and
vegetables, a low intake of meat, whole grains, etc. [20], and/or the type of oils used for frying in Spain
(mainly olive oil and sunflower oil) may partially explain the difference observed across studies. The
use of extra virgin olive oil was shown to reduce lipid oxidation intensity during frying of some
foods [9,10]. A case-control study from Costa Rica, including 485 survivors of a first acute myocardial
infarction and 508 controls, found that an increase in the frequency of consumption of fried foods
from 4.57 to 9.75 servings/day) was not associated with nonfatal acute myocardial infarction
(p < 0.05) [21]. Palm oil, partially hydrogenated soybean oil and corn oil were the major oils used
for frying in that population.

In a case-control study from India, including 165 patients with coronary heart disease and
199 matched controls, patients with coronary heart disease when compared to controls reported
a greater intake of both shallow fried food (24.0 ˘ 60.4 versus 2.7 ˘ 17.2 g/day; p < 0.01) and
deep-fried food (15.2 ˘ 25.0 versus 1.0 ˘ 5.1 g/day; p < 0.01) [22]. Data from a case-control
study in China [23] showed that the frequency of fried food intake was significantly higher in
patients with acute myocardial infarction than in controls (1.3 ˘ 2.1 versus 1.1 ˘ 1.8 week intake;
p = 0.025) [23]. Data from the Nurses’ Health Study and the Health Professional Follow up Study
showed that frequent fried food consumption was significantly associated with a higher risk of
CAD [18]. The multivariable-adjusted relative risks (RRs, with 95% CIs) of CAD for individuals
who consumed fried foods <1, 1–3, 4–6 or ě7 times/week were 1.00 (reference), 1.06 (0.98–1.15),
1.23 (1.14–1.33) and 1.21 (1.06–1.39), respectively. The INTERHEART study (with 5761 nonfatal
myocardial infarction cases and 10,646 controls from 52 countries free from angina, diabetes,
hypertension or hypercholesterolemia) also observed a positive association between fried food intake
and acute myocardial infarction with a multivariable-adjusted odds ratio of 1.13 (95% CI; 1.02–1.25)
for the highest compared to the lowest quartile of fried food intake (p for trend <0.001) [19]. Results
from the Cardiovascular Health Study showed that fried fish consumption is associated with trends
toward higher risk of death due to ischemic heart disease [24].

Inconsistency across the above results might be partly attributed to the type and composition
of the foods, the type of oil used, the frying technique (deep or pan frying) and the extent of oil
degradation. More research is necessary to measure the association between fried food and CAD
with improved dietary assessment focusing on the details about the type of food/oil used, frying
time, temperature and the type of frying used.

3.2. Fried Food and Heart Failure

Fried fish has also been associated with reduced ejection fraction, lower cardiac output and
higher systemic vascular resistance in older adults [25]. Belin et al. found that fried fish consumption
(>1 serving per week at baseline) was associated with a 48% higher risk of heart failure (HF)
(HR, 1.48 (95% CI: 1.19–1.84)) [26]. Djoussé et al. showed a positive and graded association between
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fried food consumption and incidence of HF in a prospective cohort study; compared to subjects who
reported fried food consumption of <1 per week, the adjusted hazards ratios (95% CI) for HF were
1.24 (1.04–1.48), 1.28 (1.00–1.63) and 2.03 (1.37–3.02) for fried food intake of 1–3/week, 4–6/week and
7+/week, respectively (p for linear trend: 0.0002) [27]. Although existing evidence suggests a higher
risk of HF in people with frequent fried food consumption, underlying biologic mechanisms remain
to be elucidated.

3.3. Fried Food and Hypertension

Changes in lifestyle and changes in unhealthy cooking habits from frying to boiling have been
found to be beneficial for controlling blood pressure and obesity in the general population [28]. There
is limited and inconsistent epidemiological evidence directly relating fried food consumption and
hypertension. A cross-sectional study from Spain reported that consumption of fried foods was
associated with higher prevalence of hypertension [13]. The SUN (Seguimiento Universidad de
Navarra) Mediterranean cohort study reported that frequent consumption of fried foods at baseline
was associated with a higher risk of hypertension (adjusted hazards ratios = 1.18 (95% CI: 1.03–1.36)
and 1.21 (95% CI: 1.04–1.41) for those consuming fried foods 2–4 and >4 times/week, respectively,
compared to those consuming fried foods <2 times/week (p for trend = 0.009)) [29]. The process
of oxidation during frying food increases the amount of trans-fatty acids in food and is positively
associated with the risk of hypertension [30]. Wang et al. reported a positive association between
dietary intake of trans-fatty acids and the risk of hypertension (adjusted RR in the highest quintile:
1.08; 95% CI: 1.01–1.15) [30]. Additional studies are necessary to further clarify the association
between fried food consumption and hypertension along with underlying biological mechanisms.

3.4. Fried Food and Type 2 Diabetes (T2D)

Intake of potatoes, red meat and other processed meats has been positively associated with
the risk of T2D [31–35]. Fried foods from restaurants and fast food consumption were positively
associated with T2D [36–38]. Data from the Nurses' Health Study/Health Professionals Follow-Up
Study revealed a strong association between the frequency of fried food consumption and the risk
of T2D with adjusted RRs (95% CIs) for individuals who consumed fried foods <1, 1–3, 4–6 or
ě7 times/week of 1.00 (reference), 1.15 (0.97–1.35), 1.39 (1.30–1.49) and 1.55 (1.32–1.83),
respectively [18]. The frequency of fried food consumption was also associated with the incidence
of gestational diabetes (adjusted RR = 2.18 (95% CI: 1.53–3.09) comparing fried food intake of
7+ to that of <1 times per week)) [39]. However, a study from Italy demonstrated that in obese (not
in lean), insulin-resistant women, consumption of foods fried in extra-virgin olive oil significantly
reduced both insulin and C-peptide responses after a meal [40]. Taken together, there seems to be
strong evidence for a positive association between fried food consumption and risk of T2D.

3.5. Fried Food and Obesity

Several studies reported a positive association between fried food intake and being
overweight [41], waist circumference [42] or weight gain among pregnant women [43]. Frequent
fried food consumption has also been reported to be associated with a higher risk of incident
overweight/obesity in two large prospective studies. The European Prospective study showed a
positive association of fried food consumption with central and general obesity (adjusted odds ratios
for general obesity in the highest versus the lowest quintile of fried food intake: 1.26 (95% CI: 1.09–1.45,
p for trend <0.001) in men and 1.25 (95% CI: 1.11–1.41, p for trend <0.001) in women) [44]. The
SUN study also revealed similar results with an adjusted odds ratio of 1.37 (95% CI: 1.08–1.73) for
developing overweight/obesity with the consumption of fried foods >4 times/week when compared
to <2 times/week (p for trend = 0.02) [7]. More research is needed to quantify the impact of the type
of oils used for frying and the frying conditions on the development of obesity.

8427



Nutrients 2015, 7, 8424–8430

4. Conclusions and Future Direction

The current review suggests that more frequent consumption of fried foods (i.e., four or more
times per week) is associated with a higher risk of developing T2D, HF, obesity and hypertension.
Mixed results have been reported on the association of fried foods with CAD. Major gaps in the
current literature on the effects of fried foods include a lack of detailed information on the type of
oils used for frying foods, differentiation between the different types of fried foods, frying procedure
(deep and pan frying), temperature and duration of frying, how often oils were reused and a lack of
consideration of overall dietary patterns. The effects of fried food consumption at home versus away
from home need further evaluation. Future research should focus on these gaps and help develop
better assessment tools for fried food consumption and their effects on chronic diseases.

In summary, there is strong evidence suggesting an association of fried food consumption with
a higher risk of developing chronic disease in adults. The strength of current evidence makes it
reasonable to recommend complete avoidance of fried foods or at most infrequent to moderate fried
food consumption within the context of an overall healthy dietary pattern (rich in fruits, vegetables,
whole grains, low sodium, low red/processed meat, etc.).

Author Contributions: T.V.G.: conception of review, design, analysis and interpretation of data, drafting of
manuscript and critical revision. Y.P.: drafting of manuscript and critical revision. J.M.G.: drafting of manuscript
and critical revision. L.D.: conception of review, design, analysis and interpretation of data, drafting of
manuscript and critical revision.

Conflicts of Interest: T.V.G.: none; Y.P.: none; J.M.G.: none; L.D.: received investigator-initiated grants from
NIH, Amarin Pharma Inc., Merck and The California Walnut commission.

References

1. Nishida, C.; Uauy, R.; Kumanyika, S.; Shetty, P. The joint who/fao expert consultation on diet, nutrition and
the prevention of chronic diseases: Process, product and policy implications. Public Health Nutr. 2004, 7,
245–250. [CrossRef]

2. The World Health Report 1998—Life in the 21st Century: A Vision for All. Available online:
http://www.who.int/whr/1998/en/ (accessed on 10 May 2015).

3. Mozaffarian, D.; Benjamin, E.J.; Go, A.S.; Arnett, D.K.; Blaha, M.J.; Cushman, M.; de Ferranti, S.;
Despres, J.P.; Fullerton, H.J.; Howard, V.J.; et al. Heart disease and stroke statistics—2015 update: A report
from the american heart association. Circulation 2015, 131. [CrossRef]

4. Sanchez-Muniz, F.J. Oils and fats: Changes due to culinary and industrial processes. Int. J. Vitam. Nutr. Res.
2006, 76, 230–237. [CrossRef] [PubMed]

5. Rossel, J.B. Developments in oils for commercial frying. Lipid Technol. 2003, 1, 5–8.
6. Minihane, A.M.; Harland, J.I. Impact of oil used by the frying industry on population fat intake. Crit. Rev.

Food Sci. Nutr. 2007, 47, 287–297. [CrossRef] [PubMed]
7. Sayon-Orea, C.; Bes-Rastrollo, M.; Basterra-Gortari, F.J.; Beunza, J.J.; Guallar-Castillon, P.;

de la Fuente-Arrillaga, C.; Martinez-Gonzalez, M.A. Consumption of fried foods and weight gain in
a mediterranean cohort: The sun project. Nutr. Metab. Cardiovasc. Dis. 2013, 23, 144–150. [CrossRef]
[PubMed]

8. Soriguer, F.; Almaraz, M.C.; Garcia-Almeida, J.M.; Cardona, I.; Linares, F.; Morcillo, S.; Garcia-Escobar, E.;
Dobarganes, M.C.; Olveira, G.; Hernando, V.; et al. Intake and home use of olive oil or mixed oils in relation
to healthy lifestyles in a mediterranean population. Findings from the prospective pizarra study. Br. J. Nutr.
2010, 103, 114–122. [CrossRef] [PubMed]

9. Ansorena, D.; Guembe, A.; Mendizabal, T.; Astiasaran, I. Effect of fish and oil nature on frying process and
nutritional product quality. J. Food Sci. 2010, 75, H62–H67. [CrossRef] [PubMed]

10. Casal, S.; Malheiro, R.; Sendas, A.; Oliveira, B.P.; Pereira, J.A. Olive oil stability under deep-frying
conditions. Food Chem. Toxicol. 2010, 48, 2972–2979. [CrossRef] [PubMed]

11. Jahren, A.H.; Schubert, B.A. Corn content of french fry oil from national chain vs. small business restaurants.
Proc. Natl. Acad. Sci. USA 2010, 107, 2099–2101. [CrossRef] [PubMed]

8428

http://dx.doi.org/10.1079/PHN2003592
http://dx.doi.org/10.1161/CIR.0000000000000157
http://dx.doi.org/10.1024/0300-9831.76.4.230
http://www.ncbi.nlm.nih.gov/pubmed/17243087
http://dx.doi.org/10.1080/10408390600737821
http://www.ncbi.nlm.nih.gov/pubmed/17453925
http://dx.doi.org/10.1016/j.numecd.2011.03.014
http://www.ncbi.nlm.nih.gov/pubmed/21824755
http://dx.doi.org/10.1017/S0007114509991498
http://www.ncbi.nlm.nih.gov/pubmed/19747416
http://dx.doi.org/10.1111/j.1750-3841.2009.01472.x
http://www.ncbi.nlm.nih.gov/pubmed/20492236
http://dx.doi.org/10.1016/j.fct.2010.07.036
http://www.ncbi.nlm.nih.gov/pubmed/20678538
http://dx.doi.org/10.1073/pnas.0914437107
http://www.ncbi.nlm.nih.gov/pubmed/20133856


Nutrients 2015, 7, 8424–8430

12. Aravanis, C.; Corcondilas, A.; Dontas, A.S.; Lekos, D.; Keys, A. Coronary heart disease in seven countries.
IX. The greek islands of crete and corfu. Circulation 1970, 41, I88–I100. [CrossRef]

13. Soriguer, F.; Rojo-Martinez, G.; Dobarganes, M.C.; Garcia Almeida, J.M.; Esteva, I.; Beltran, M.;
Ruiz de Adana, M.S.; Tinahones, F.; Gomez-Zumaquero, J.M.; Garcia-Fuentes, E.; et al. Hypertension is
related to the degradation of dietary frying oils. Am. J. Clin. Nutr. 2003, 78, 1092–1097. [PubMed]

14. Donfrancesco, C.; Lo Noce, C.; Brignoli, O.; Riccardi, G.; Ciccarelli, P.; Dima, F.; Palmieri, L.; Giampaoli, S.
Italian network for obesity and cardiovascular disease surveillance: A pilot project. BMC Fam. Pract. 2008,
9, 53. [CrossRef]

15. Linde, J.A.; Erickson, D.J.; Jeffery, R.W.; Pronk, N.P.; Boyle, R.G. The relationship between prevalence and
duration of weight loss strategies and weight loss among overweight managed care organization members
enrolled in a weight loss trial. Int. J. Behav. Nutr. Phys. Act. 2006, 3, 3. [CrossRef] [PubMed]

16. Leitzmann, M.F.; Kurth, T. Fried foods and the risk of coronary heart disease. BMJ 2012, 344. [CrossRef]
[PubMed]

17. Guallar-Castillon, P.; Rodriguez-Artalejo, F.; Lopez-Garcia, E.; Leon-Munoz, L.M.; Amiano, P.; Ardanaz, E.;
Arriola, L.; Barricarte, A.; Buckland, G.; Chirlaque, M.D.; et al. Consumption of fried foods and risk of
coronary heart disease: Spanish cohort of the european prospective investigation into cancer and nutrition
study. BMJ 2012, 344. [CrossRef] [PubMed]

18. Cahill, L.E.; Pan, A.; Chiuve, S.E.; Sun, Q.; Willett, W.C.; Hu, F.B.; Rimm, E.B. Fried-food consumption and
risk of type 2 diabetes and coronary artery disease: A prospective study in 2 cohorts of US women and men.
Am. J. Clin. Nutr. 2014, 100, 667–675. [CrossRef] [PubMed]

19. Iqbal, R.; Anand, S.; Ounpuu, S.; Islam, S.; Zhang, X.; Rangarajan, S.; Chifamba, J.; Al-Hinai, A.; Keltai, M.;
Yusuf, S. Dietary patterns and the risk of acute myocardial infarction in 52 countries: Results of the
interheart study. Circulation 2008, 118, 1929–1937. [CrossRef] [PubMed]

20. Garcia-Lopez, M.; Toledo, E.; Beunza, J.J.; Aros, F.; Estruch, R.; Salas-Salvado, J.; Corella, D.; Ros, E.;
Covas, M.I.; Gomez-Gracia, E.; et al. Mediterranean diet and heart rate: The predimed randomised trial.
Int. J. Cardiol. 2014, 171, 299–301. [CrossRef] [PubMed]

21. Kabagambe, E.K.; Baylin, A.; Siles, X.; Campos, H. Individual saturated fatty acids and nonfatal acute
myocardial infarction in Costa Rica. Eur. J. Clin. Nutr. 2003, 57, 1447–1457. [CrossRef] [PubMed]

22. Panwar, R.B.; Gupta, R.; Gupta, B.K.; Raja, S.; Vaishnav, J.; Khatri, M.; Agrawal, A. Atherothrombotic risk
factors & premature coronary heart disease in India: A case-control study. Indian J. Med. Res. 2011, 134,
26–32. [PubMed]

23. Guo, J.; Li, W.; Wang, Y.; Chen, T.; Teo, K.; Liu, L.S.; Yusuf, S. Influence of dietary patterns on the risk of acute
myocardial infarction in China population: The interheart China study. Chin. Med. J. 2013, 126, 464–470.
[PubMed]

24. Mozaffarian, D.; Lemaitre, R.N.; Kuller, L.H.; Burke, G.L.; Tracy, R.P.; Siscovick, D.S. Cardiac benefits of fish
consumption may depend on the type of fish meal consumed: The cardiovascular health study. Circulation
2003, 107, 1372–1377. [CrossRef] [PubMed]

25. Mozaffarian, D.; Gottdiener, J.S.; Siscovick, D.S. Intake of tuna or other broiled or baked fish versus fried fish
and cardiac structure, function, and hemodynamics. Am. J. Cardiol. 2006, 97, 216–222. [CrossRef] [PubMed]

26. Belin, R.J.; Greenland, P.; Martin, L.; Oberman, A.; Tinker, L.; Robinson, J.; Larson, J.; van Horn, L.;
Lloyd-Jones, D. Fish intake and the risk of incident heart failure: The women’s health initiative. Circ. Heart
Fail. 2011, 4, 404–413. [CrossRef] [PubMed]

27. Djousse, L.; Petrone, A.B.; Gaziano, J.M. Consumption of fried foods and risk of heart failure in the
physicians' health study. J. Am. Heart Assoc. 2015, 4. [CrossRef] [PubMed]

28. Kisioglu, A.N.; Aslan, B.; Ozturk, M.; Aykut, M.; Ilhan, I. Improving control of high blood pressure among
middle-aged Turkish women of low socio-economic status through public health training. Croat Med. J.
2004, 45, 477–482. [PubMed]

29. Sayon-Orea, C.; Bes-Rastrollo, M.; Gea, A.; Zazpe, I.; Basterra-Gortari, F.J.; Martinez-Gonzalez, M.A.
Reported fried food consumption and the incidence of hypertension in a mediterranean cohort: The sun
(seguimiento universidad de navarra) project. Br. J. Nutr. 2014, 112, 984–991. [CrossRef] [PubMed]

30. Wang, L.; Manson, J.E.; Forman, J.P.; Gaziano, J.M.; Buring, J.E.; Sesso, H.D. Dietary fatty acids and the risk
of hypertension in middle-aged and older women. Hypertension 2010, 56, 598–604. [CrossRef] [PubMed]

8429

http://dx.doi.org/10.1161/01.CIR.41.4S1.I-88
http://www.ncbi.nlm.nih.gov/pubmed/14668269
http://dx.doi.org/10.1186/1471-2296-9-53
http://dx.doi.org/10.1186/1479-5868-3-3
http://www.ncbi.nlm.nih.gov/pubmed/16503980
http://dx.doi.org/10.1136/bmj.d8274
http://www.ncbi.nlm.nih.gov/pubmed/22275384
http://dx.doi.org/10.1136/bmj.e363
http://www.ncbi.nlm.nih.gov/pubmed/22275385
http://dx.doi.org/10.3945/ajcn.114.084129
http://www.ncbi.nlm.nih.gov/pubmed/24944061
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.738716
http://www.ncbi.nlm.nih.gov/pubmed/18936332
http://dx.doi.org/10.1016/j.ijcard.2013.11.074
http://www.ncbi.nlm.nih.gov/pubmed/24369792
http://dx.doi.org/10.1038/sj.ejcn.1601709
http://www.ncbi.nlm.nih.gov/pubmed/14576758
http://www.ncbi.nlm.nih.gov/pubmed/21808131
http://www.ncbi.nlm.nih.gov/pubmed/23422108
http://dx.doi.org/10.1161/01.CIR.0000055315.79177.16
http://www.ncbi.nlm.nih.gov/pubmed/12642356
http://dx.doi.org/10.1016/j.amjcard.2005.08.025
http://www.ncbi.nlm.nih.gov/pubmed/16442366
http://dx.doi.org/10.1161/CIRCHEARTFAILURE.110.960450
http://www.ncbi.nlm.nih.gov/pubmed/21610249
http://dx.doi.org/10.1161/JAHA.114.001740
http://www.ncbi.nlm.nih.gov/pubmed/25907125
http://www.ncbi.nlm.nih.gov/pubmed/15311423
http://dx.doi.org/10.1017/S0007114514001755
http://www.ncbi.nlm.nih.gov/pubmed/25201306
http://dx.doi.org/10.1161/HYPERTENSIONAHA.110.154187
http://www.ncbi.nlm.nih.gov/pubmed/20713915


Nutrients 2015, 7, 8424–8430

31. Ylonen, S.K.; Virtanen, S.M.; Groop, L. The intake of potatoes and glucose metabolism in subjects at high
risk for type 2 diabetes. Diabet. Med. 2007, 24, 1049–1050. [CrossRef] [PubMed]

32. Halton, T.L.; Willett, W.C.; Liu, S.; Manson, J.E.; Stampfer, M.J.; Hu, F.B. Potato and french fry consumption
and risk of type 2 diabetes in women. Am. J. Clin. Nutr. 2006, 83, 284–290. [PubMed]

33. Fung, T.T.; Schulze, M.; Manson, J.E.; Willett, W.C.; Hu, F.B. Dietary patterns, meat intake, and the risk of
type 2 diabetes in women. Arch. Intern. Med. 2004, 164, 2235–2240. [CrossRef] [PubMed]

34. Pan, A.; Sun, Q.; Bernstein, A.M.; Schulze, M.B.; Manson, J.E.; Willett, W.C.; Hu, F.B. Red meat consumption
and risk of type 2 diabetes: 3 cohorts of US adults and an updated meta-analysis. Am. J. Clin. Nutr. 2011,
94, 1088–1096. [CrossRef] [PubMed]

35. Khosravi-Boroujeni, H.; Mohammadifard, N.; Sarrafzadegan, N.; Sajjadi, F.; Maghroun, M.; Khosravi, A.;
Alikhasi, H.; Rafieian, M.; Azadbakht, L. Potato consumption and cardiovascular disease risk factors among
Iranian population. Int. J. Food Sci. Nutr. 2012, 63, 913–920. [CrossRef] [PubMed]

36. Krishnan, S.; Coogan, P.F.; Boggs, D.A.; Rosenberg, L.; Palmer, J.R. Consumption of restaurant foods and
incidence of type 2 diabetes in African American women. Am. J. Clin. Nutr. 2010, 91, 465–471. [CrossRef]

37. Odegaard, A.O.; Koh, W.P.; Yuan, J.M.; Gross, M.D.; Pereira, M.A. Western-style fast food intake and
cardiometabolic risk in an eastern country. Circulation 2012, 126, 182–188. [CrossRef] [PubMed]

38. Pereira, M.A.; Kartashov, A.I.; Ebbeling, C.B.; van Horn, L.; Slattery, M.L.; Jacobs, D.R., Jr.; Ludwig, D.S.
Fast-food habits, weight gain, and insulin resistance (the cardia study): 15-year prospective analysis. Lancet
2005, 365, 36–42. [CrossRef]

39. Bao, W.; Tobias, D.K.; Olsen, S.F.; Zhang, C. Pre-pregnancy fried food consumption and the risk of
gestational diabetes mellitus: A prospective cohort study. Diabetologia 2014, 57, 2485–2491. [CrossRef]
[PubMed]

40. Farnetti, S.; Malandrino, N.; Luciani, D.; Gasbarrini, G.; Capristo, E. Food fried in extra-virgin olive oil
improves postprandial insulin response in obese, insulin-resistant women. J. Med. Food. 2011, 14, 316–321.
[CrossRef] [PubMed]

41. Tiwari, R.; Srivastava, D.; Gour, N. A cross-sectional study to determine prevalence of obesity in high
income group colonies of Gwalior city. Indian J. Community Med. 2009, 34, 218–222. [PubMed]

42. Krachler, B.; Eliasson, M.; Stenlund, H.; Johansson, I.; Hallmans, G.; Lindahl, B. Reported food intake and
distribution of body fat: A repeated cross-sectional study. Nutr. J. 2006, 5, 34. [CrossRef] [PubMed]

43. Stuebe, A.M.; Oken, E.; Gillman, M.W. Associations of diet and physical activity during pregnancy with
risk for excessive gestational weight gain. Am. J. Obstet. Gynecol. 2009, 201, e51–e58. [CrossRef]

44. Guallar-Castillon, P.; Rodriguez-Artalejo, F.; Fornes, N.S.; Banegas, J.R.; Etxezarreta, P.A.; Ardanaz, E.;
Barricarte, A.; Chirlaque, M.D.; Iraeta, M.D.; Larranaga, N.L.; et al. Intake of fried foods is associated
with obesity in the cohort of spanish adults from the European prospective investigation into cancer and
nutrition. Am. J. Clin. Nutr. 2007, 86, 198–205. [PubMed]

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open
access article distributed under the terms and conditions of the Creative Commons by
Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

8430

http://dx.doi.org/10.1111/j.1464-5491.2007.02206.x
http://www.ncbi.nlm.nih.gov/pubmed/17725708
http://www.ncbi.nlm.nih.gov/pubmed/16469985
http://dx.doi.org/10.1001/archinte.164.20.2235
http://www.ncbi.nlm.nih.gov/pubmed/15534160
http://dx.doi.org/10.3945/ajcn.111.018978
http://www.ncbi.nlm.nih.gov/pubmed/21831992
http://dx.doi.org/10.3109/09637486.2012.690024
http://www.ncbi.nlm.nih.gov/pubmed/22639829
http://dx.doi.org/10.3945/ajcn.2009.28682
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.084004
http://www.ncbi.nlm.nih.gov/pubmed/22753304
http://dx.doi.org/10.1016/S0140-6736(04)17663-0
http://dx.doi.org/10.1007/s00125-014-3382-x
http://www.ncbi.nlm.nih.gov/pubmed/25303998
http://dx.doi.org/10.1089/jmf.2009.0264
http://www.ncbi.nlm.nih.gov/pubmed/21142948
http://www.ncbi.nlm.nih.gov/pubmed/20049299
http://dx.doi.org/10.1186/1475-2891-5-34
http://www.ncbi.nlm.nih.gov/pubmed/17187681
http://dx.doi.org/10.1016/j.ajog.2009.02.025
http://www.ncbi.nlm.nih.gov/pubmed/17616781

	Introduction
	Fried Foods and Oils
	Dietary Fats and Chronic Diseases
	Fried Food and Cardiovascular Disease (CVD)
	Fried Food and Heart Failure
	Fried Food and Hypertension
	Fried Food and Type 2 Diabetes (T2D)
	Fried Food and Obesity

	Conclusions and Future Direction

