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Abstract
Background: A decline in saturated fat intake has generally been thought to improve cardiovascular health.
Objective: The objective of this review is to summarize the evidence presented in recent prospective
epidemiologic studies related to the association of saturated fat intake and risk of stroke and coronary heart disease
(CHD).
Design: Sixteen prospective cohort studies identified by searches of the Medline and ProQuest databases are
included in this review. The association of saturated fat intake with stroke and CHD risk is explored using the
relative risk (RR), Hazard ratio (HR), and 95% confidence interval (CI) methods.
Results: Over follow-up periods of 8 to 30 years, 22,773 of 668,082 participants of these 16 studies developed
stroke or CHD. Saturated fat intake was associated with an increased risk of CHD (HR = 2.36, 95% CI 1.10–5.09)
but not with stroke. Gender and age had no impact on the stroke rate, whereas the female gender was a risk factor
for CHD (HR = 3.07, 95% CI 1.54–6.11). In addition, a subgroup analysis showed a positive association between
smoking history and increasing risk of stroke and CHD.
Conclusion: This systematic review of prospective-cohort epidemiologic studies found that there is a weak to
strong association between saturated fat intake and increased CHD risk but not significant evidence for concluding
that saturated fat intake is associated with an increased risk of stroke. In addition, more research is needed to
determine whether risk of stroke and/or CHD is potentially affected by specific nutrients used to replace saturated
fat.
Keywords: adult, elderly, cardiovascular disease, mortality, sex differences, fats, risk factors
Abbreviations
CVD

Cardiovascular disease

CHD

Coronary heart disease

MFUAS

Monounsaturated fatty acids

PUFAs

Polyunsaturated fatty acids

1. Introduction
In the last few decades, noncommunicable diseases have become a global concern, with cardiovascular disease
(CVD) rising rapidly to the top of the list. CVD can be defined as any disease of the blood vessels or heart (The
Department of Health, 2016) and therefore includes heart failure, heart disease, congenital heart disease, coronary
heart disease (CHD) and stroke. The most common symptoms of CVD are discomfort or pain in the centre of the
chest, vomiting, difficulty breathing and numbness of the face or arm (World Health Organization [WHO], 2017).
There are no symptoms for disease in the blood vessels, so a stroke or heart attack is often the first warning that
there is a problem.
CVD is a serious illness that contributes significantly to the rates of sickness and death worldwide. The World
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Health Organization [WHO] (2017) has classified CVD as the primary cause of death globally, as it accounts for
31% of all deaths. In many ways, CVD can also be considered the most costly disease, with the highest level of
related health expenditures. For instance, CVD was the main cause of the 475,000 hospitalisations from 2007 to
2008 in Australia (Australian Institute of Health and Welfare [AIHW], 2011). In addition, from 2004 to 2005, CVD
cost about AUD 5.9 billion in Australia alone, with over half of this money being spent on hospital admissions
(2011). Furthermore, this disease also imposes a significant burden of the overall quality of life, including high
rates of disability and premature death. The World Health Organization [WHO] (2004) has pointed out that in 2004,
CVD led to 46.6 million disability-adjusted life years worldwide.
Many risk factors are associated with CVD, such as age, sex, family history and behavioural factors. Ram and
Trivedi (2012) have highlighted that the majority of CVD cases are caused by behaviour risk factors which can be
treated, controlled and modified, such as physical activity, alcohol use, unhealthy diet and saturated fat intake. This
paper focuses on one of the behavioural risk factors for CVDs, namely saturated fat. In recent years,
epidemiological studies have found an association between dietary saturated fat and increased CVDs risk
(Boniface & Tefft, 2002). On the other hand, other studies have shown no association of saturated fat intake with
CVD-related morbidity and mortality (Boniface & Tefft, 2002; Tucker et al., 2005). The differences in these
studies’ findings could be due to the effects of some study participants eating less saturated fat but replacing it
various other types of polyunsaturated fat. Therefore, this difference in diet could be a cause of increased or
reduced CVD risk.
The most serious and common types of CVD are stroke and CHD in many countries (WHO, 2009). The World
Health Organization [WHO] (2017) has estimated that globally, 17.7 million people died due to CVD in 2015, 42%
from CHD and 38% from stroke. Both stroke and CHD may be caused by the same issue; i.e., blockages in blood
vessels preventing blood from flowing to the brain or heart. The most common cause for these diseases is the
building-up of fatty material (i.e., saturated fat) on the inner walls of vessels that are response to supply blood to
brain or heart. Therefore, the goal of this study is to conduct a systematic review of previous studies to estimate the
risk of stroke and CHD and to evaluate the association of this risk with an increase of dietary saturated fat.
2. Method
2.1 Study Selection
A systematic review was conducted of published articles on topics related to saturated fat intake and CVD, stroke
and CHD risk. Two databases were used in this review (Medline and ProQuest) with the following keywords:
‘saturated fat’, ‘cardiovascular’, ‘stroke’, ‘coronary’, ‘follow up’ and ‘cohort’. The search strategy was to compile
a list of all prospective cohort studies published between 2000 and 2017.
2.2 Inclusion and Exclusion Criteria
This review only includes the prospective cohort studies in which participants were generally healthy at the study
baseline and were followed for at least 8 years. There were no restrictions on the type of dietary assessment method
used. Only studies that investigated the possible association between saturated fat intake and risk of stroke and/or
CHD were included. Furthermore, studies with a sample size less than 500 and articles published before 2000 were
excluded.
2.3 Data Extraction
For each study, information was extracted on author and publication year, country, sample size, gender, percentage
of smokers, type of disease, method of diagnosis, dietary assessment method, disease cases, saturated fat intake,
covariates adjusted, and relative risk of stroke or CHD comparing extreme quintile of saturated fat diet, and 95%
CIs.
3. Results
Figure 1 illustrates the process of selecting the articles for this systematic review. Overall, 553 articles were
obtained, 201 from ProQuest and 352 from Midline. After removing duplicates, 263 articles remained. A total of
117 articles were excluded from this review because they were published before 2000, and 128 articles did not
meet the criterion of being a prospective cohort study. In addition, 4 articles were excluded because they focused
only on CVD without any mention of CHD or stroke. Therefore, 16 articles were analysed in this systematic
review.
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263 of records included after duplicates removed

117 Articles excluded, because
they published before 2000
148 articles included, because they published after
2000
128 articles excluded, not
prospective cohort study, not
concerned mainly with topic

20 articles, prospective cohort studies included

4 articles excluded, not
included stroke or CHD in
full-text

16 prospective cohort studies
Figure 1. The process of chosen the sixteen articles which are in this review
Tables 1 and 2 show a summary of the general characteristics of the 16 prospective cohort studies included in this
systematic review and the measures of association between saturated fat intake and risk of stroke and CHD in each
study. Eight studies are from the United States, three are from Japan, two are from Sweden, one is from the United
Kingdom, and one is from Australia. The duration of follow up across the studies ranged from 7 to 30 years. The
total number of participants in the 16 prospective epidemiologic studies was 668,082, ranging from 501 to 127,536.
Five studies had only female participants, two studies had only male participants, and nine studies had participants
of both sexes. The ages of the participants in all 16 studies ranged from 30 to 79 years. The percentage of smokers
in the 11 studies that tracked this characteristic ranged from 5.6% to 37.2%, but there were five studies in which
smokers were not identified.
Six of the studies used both medical record and death certification as the method of diagnosis to confirm the type of
disease outcome, while six studies used only death certification and four studies used only medical record as the
method of diagnosis. Furthermore, 11 studies assessed dietary intake using a food frequency questionnaire (FFQ),
four studies used a 24-h recall method, and two studies used a seven-day diet record method.
Seven studies focused on measuring the association between saturated fat intake and the risk of haemorrhagic and
ischemic stroke, as shown in Table 2. The total number of stroke cases in all seven of these studies was 3178,
ranging from 74 to 976. All of these studies adjusted for total energy intake in a fully adjusted model. The saturated
fat intake in the compassion group ranged in the lowest quintile from 5.2 grams per day (g/d) to 20 g/d, and in the
highest quintile from 17 g/d to 36 g/d (H. Iso et al., 2001; Yamagishi et al., 2010). Covariates such as smoking
30
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status, physical activity, BMI, alcohol use, hypertension, diabetes, MFUAS, PUFAs, trans fats, and fibre intake
were adjusted for in all of these studies. Five out of the seven studies measured this association in participants of
both genders. The highest HR (hazard ratio) in these studies was 1.49, 95% CI (0.70−3.17) and the lowest HR was
0.27, 95% CI (0.27−0.85). One study evaluated this association only in females (HR = 2.36, 95% CI (1.10−5.09))
and one study had only male participants (HR = 1.10, 95 % CI (0.72−1.68)).
Nine studies focused on evaluating the association between saturated fat consumption and risk of CHD, and two
additional studies focused on the association of saturated fat intake and both CHD and stroke risk. The total
number of CHD cases in all 9 studies was 19,655 ranging from 71 to 7667. The lowest percentage intake of
saturated fat from the total energy in these studies was 7.5% in the first quintile with HR = 3.4 and 11.3% in the
fifth quintile with HR = 1.1. The highest percentage intake of saturated fat was 30% in the fifth quintile with HR =
3.07 and 95% CI (1.54−6.11). Furthermore, three of the 11 studies measured the stratification by both gender and
age for the association between risk of CHD and saturated fat intake and their relative risk (RR) findings were RR
(female, age ≥ 60 years) = 2.34, 95% CI (1.02−5.40) (Boniface & Tefft, 2002), and RR (female, age < 60 years) =
2.68, 95% CI (1.40−5.12) (11). Two studies measured the stratification by gender for this association (RR
(Female)= 3.07, 95% CI (1.54−6.11)) (Blekkenhorst et al., 2015) and one study measured it only by age (RR (age
≤ 60 years) = 5.17, 95% CI (1.60−16.4)) (Xu, Eilat-Adar, Loria, & Goldbourt, 2006).
Table 1. General characteristics of 16 prospective epidemiologic studies of saturated fat intake and risk of stroke
and coronary heart disease (CHD)

Study

Country

Sample

Age

Size

(y)

Sex

Smoker

Type of

Method of

(%)

disease

diagnosis

Dietary
assessment
method

Average
duration of
follow-up
(y)

Stroke
He et al. (2003)
H. Iso et al.
(2001)
Hiroyasu Iso et al.
(2003)

USA

43732

40-75

Male

9.5

Stroke

USA

85764

34-59

Female

26.2

Haemorrhagic

Japan

4775

40-69

Both

13.5

Haemorrhagic

Japan

3731

35-89

Both

26-35

Sweden

28098

45-73

Both

29.5

MR and
DC
MR and
DC

FFQ (1 y)

14

FFQ (1 y)

14

MR and

24-h recall (1

DC

d)

Ischemic

Dc

1-d diet record

Ischemic

DC

14

Sauvaget,
Nagano, Hayashi,
and Yamada

14

(2004)
Leosdottir,
Nilsson, Nilsson,
and Berglund

FFQ (1 y) and

(2007)

Yamagishi et al.
(2010)2
Wallström et al.
(2012)

7 –d

8

menu-diary

2

Japan

58453

40-79

Both

5.6

ischemic

DC

Sweden

20674

44-73

Both

27

ischemic

DC

FFQ (unknown
of time frame)

14.1

FFQ (1 y) and
7-d

13.5

menu-dietary

CHD
Boniface and
Tefft (2002)

FFQ
UK

2676

40-75

Both

NR

CHD

DC

( unknown of

16

time frame)

Jakobsen, Schroll,
Heitmann,
Overvad, and

Denmark

3686

30-71

Both

NR

Dyerberg (2004)

31

CHD

MR

7-d diet
records

16
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FFQ (1 y) and

Leosdottir et al.

Sweden

2

(2007)

28098

45-73

Both

29.5

CHD

DC

7-d

8

menu-dietary

Tucker et al.
(2005)

7-d diet

DC

records

MR and

24-h recall (1

DC

d)

MR

FFQ ( 1 y)

20

FFQ (4 Y)

24-30

FFQ (1 y)

10

501

37-80

Male

21.8

CHD

USA

2938

47-79

Both

29.7

CHD

USA

78778

30-55

Female

NR

CHD

USA

127536

30-75

Both

NR

CHD

Australia

1469

30-75

Female

37.2

CHD

DC

Japan

58453

40-79

Both

5.6

CHD

DC

USA

115782

30-75

Both

22

CHD

Xu, Eilat-Adar,
Loria, Goldbourt,

MR and

USA

et al. (2006)

18

7

Oh, Hu, Manson,
Stampfer, and
Willett (2005)
Li et al. (2015)
Blekkenhorst et
al. (2015)
Yamagishi et al.
(2010)2
Zong et al. (2016)

MR and
DC

MR and
DC

Tanasescu, Cho,
Manson, and Hu

USA

2938

47-79

Both

26

CHD

MR

(2004)

FFQ (unknown
of time frame)

14.1

FFQ (1 y) and
7-d

24-28

menu-dietary
24-h diet recall
(1 d)

11

1 NR: not reported, FFQ: food frequency questionnaire, y: year, d: day, MR: medical records, DC: death certificate.
2 Studies provided both stroke and CHD outcomes.

Table 2. Summary of outcomes for seven prospective epidemiologic studies in measuring the association of
saturated fat and risk of stroke1
Type (No. of
cases)

Study

Stroke
(not
specify) (598)

He et al. (2003)

H. Iso et al. (2001)

Haemorrhagic
(74)

Hiroyasu Iso et al.
(2003)

Haemorrhagic
(67)

Sauvaget
(2004)

Ischemic (60)

et

al.

Saturated
fat
intake (comparing
group)
- Fifth
(36%)

quintile

-First
(30%)

quintile

Fifth quintile (40%
g/d)
First quintile (36%
g/d)
-Fourth
(30%)

quintile

-First
(20%)

quintile

-Third tertile (10%)
-First tertile(4%)

Adjusted covariates

Smoking status, physical activity,
BMI, alcohol consumption, fibre,
aspirin use potassium, other fats
(MFUAS, PUFAs, and trans fats),
fruit and vegetables.

Relative risk (RR) (95% CI)
-RR (overall)= 1.10 (0.72 to
1.68)
-RR (age < 60 y) = 0.72
(0.35-1.52)
-RR (age>= 60 y) = 0.82 (0.49 –
1.36)

Smoking status, age BMI, alcohol
consumption, menopausal status,
and physical activity

-RR = 2.36 (1.10-5.09)

Sex, age, total energy intake,
diabetes, BMI, hypertension,
cholesterol, smoking status, and
menopausal status (women)

-RR=0.30 (0.13-0.71)

Sex, age. Radiation dose, BMI,
city, smoking status, alcohol,
hypertension, and diabetes

HR=1.49 [0.70 to 3.17],
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Male:

Leosdottir
(2007)2

et

al.

Ischemic (648)

Fourth
quintile
(22.3% of total
energy),
first
quartile (12.3%)
Female:
Fourth
quintile
(21.8%),
first
quartile (12.2%)

Yamagishi et al.
(2010)2

Wallström
(2012)

et

al.

Ischemic (976)

Ischemic (755)

-Highest
quintile
(20.3% of total
energy)
-lowest
quintile
(9.2%
of
total
energy)
-Fifth quintile (30%
of total energy)
- First quintile (20%
of total energy)

Smoking status, age. Alcohol
consumption,
marital
status,
socioeconomic, physical activity,
BMI, blood pressure, and fibre
intake

BMI, hypertension, diabetes,
smoking status, physical activity,
cholesterol, MUFAs, PUFAs,
protein, fruit and vegetables.

BMI, Education level, smoking
status, and alcohol use

-RR (male)=1.19 (0.80-1.77)
-RR (female)= 1.26 (0.81-1.96)

-RR=0.27 (0.27-0.85)
-HR (total
(0.53-0.89)

stroke)=

0.69

HR= 0.87 ( 0.66-1.14)

-RR (male)=1.00(0.86-1.18)
RR (female)= 1.40 (1.09-1.79)

Boniface and Tefft
(2002)

155

-Fifth
quintile
(8.2%
of
total
energy)
-First quintile (7.2%
of total energy)

-RR (male, age < 60y)= 1.51
(0.69-3.31)
Alcohol use, age. Smoking status,
and social class

-RR (male, age >=60y)= 1.01
(0.57-1.80)
-RR (female, age < 60y)= 1.32
(0.38-4.57)
-RR (female, age >= 60y)=2.34
(1.02-5.40)
-HR (male, Age <60 y )= 1.28
(0.87-1.91)

Jakobsen
(2004)

et

al.

326

-Third (24.8% of
total energy)
-first (14.5%
total energy)

of

Protein, other fat, history of MI,
smoking
status,
education,
physical activity, alcohol, fibre,
BMI, and cholesterol

-HR (male, age >= 60 y) = 0.94
( 0.70-1.28)
-HR ( female, age<60 y)= 2.68
(1.40-5.12)
-HR (female, age >= 60y) = 1.22
(0.86-1.71)

-Male:

Leosdottir
(2007)2

et

al.

908

Fourth
quintile
(22.3% of total
energy),
First
quintile (12.3% of
total energy)
-Female:

Smoking status, alcohol use, age,
physical activity, BMI, fibre, blood
pressure, and marital status

Fourth
quintile
(21.8% of total
energy),
First
quintile (12.2% of
total energy)
33
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-HR (female) =0.98 (0.71-1.33)
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-Third
(14.0%
energy)

of

tertile
total

- First tertile (12.3%
of total energy)

Xu,
Eilat-Adar,
Loria, Goldbourt,
et al. (2006)

Oh et al. (2005)

138

7,667

Blekkenhorst et al.
(2015)

Yamagishi et al.
(2010)2

Zong et al. (2016)

quintile
of total

-First quintile (7.5%
of total energy)

1766

Li et al. (2015)

-Fourth
(16.5%
energy)

134

836

7035

-Fifth
(17.6%
energy)

quintile
of total

-First
(10.1%
energy)

quintile
of total

-Fifth
(16.9%
energy)

quintile
of total

-First quintile (9.6%
of total energy)

-highest
(30%)

quintile

-lowest
quintile
(17% g/d)
-Highest
quintile
(20.3% of total
energy)
-lowest
quintile
(9.2%
of
total
energy)
-Fifth
(11.3%
energy)

of

quintile
total

-First quintile (8.2%
of total energy)

Tanasescu
(2004)

et

al.

619

--Fifth
(19.1%
energy)

quintile
of total

-First
(10.8%
energy)

quintile
of total

Vol. 10, No. 8; 2018
-RR (overall)=1.04 (0.99-1.08)

BMI, age, smoking status,
physical activity, alcohol use,
supplement
use,
fruit
and
vegetable intake

Sex, age, diabetes, BMI, HDL,
LDL, TG, smoking, alcohol
consumption, hypertension, and
energy from protein

-RR (age
(0.14-2.30)

<60

y)

-RR (age >= 60 y) = 2.31
(0.73-7.27)
-RR (age <60 y) = 5.17
(1.60-16.4)
-RR (age >= 60 y) = 0.80
(0.41-1.54)
- HR=3.4 (1.17,10.04)

BMI, age, smoking status, alcohol
use, hypertension, menopausal
status, aspirin use, supplement use,
protein, cholesterol, MUFAS,
PUFAs, trans fat, and fruit and
vegetables

RR = 1.52 (1.30-1.79)

Age, white people, alcohol
consumption, smoking status,
supplement use, hypertension,
physical activity, aspirin use, fruit
and vegetables

-HR= 1.54 (1.38-1.73)

Age, cholesterol, physical activity,
smoking status, diabetes, aspirin
use, protein, fibre, MUFAs, and
PUFAs

-HR = 3.07 (1.54-6.11)

BMI, hypertension, diabetes,
smoking status, physical activity,
cholesterol, MUFAs, PUFAs,
protein, fruit and vegetables.

-HR = 1.54 (1.38-1.73)

Age, alcohol use, smoking status,
supplement use, hypertension,
physical activity, BMI, fruit and
vegetables

-HR=1.18 (1.09-1.28)

BMI, smoking status, cholesterol,
blood pressure, diabetes, alcohol
use, supplement use, and physical
activity.

-RR = 1.37 (1.12-1.68)

1

MUFA: monounsaturated fatty acid, PUFA: polyunsaturated fatty acid, HR: hazard ratio, NR: not reported, and BMI: body
mass index.

4. Discussion
As previously stated, this systematic review sought to evaluate the effects of saturated fat intake on risk of CVD by
34
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summarising the data from 16 prospective cohort studies. The World Health Organization (2017) has pointed out
that in 2015, 38% of CVD-related deaths were due to stroke and 42% to CHD. Consequently, this review focuses
on the association of saturated fat consumption with only these two types of CVD, and it has found that there is an
inverse association between a diet high in saturated fat diet and stroke and a positive association with CHD after
adjusting for other nutrients and non-nutrients (such as fibre, physical activity, alcohol use, smoking status,
MUFAs (monounsaturated fatty acids), PUFAs (polyunsaturated fatty acids) and trans fats) wherever possible. In
addition, the subgroup analysis shows that sex, age, sample size and smoking status can all affect the association of
saturated fat intake with stroke and CHD.
All 16 studies relied on the accuracy of dietary assessments using various methods, all of which were dependent on
self-reporting. Raymond J. Carroll et al. (2012) pointed out that 4- to 7-day food records are the most accurate
means for dietary assessment; however, this method is not feasible in large cohort studies. On the other hand, while
a single 24-hour recall is relatively easy to collect, this information is not sufficient for large cohort epidemiologic
studies. Food frequency questionnaires (FFQs) have become the preferred method in large epidemiologic studies
because they can inexpensively evaluate long-term diet patterns (Raymond J Carroll et al., 2012), although they
are subject to systematic and random errors. Eleven of the 16 studies summarised here used the FFQ method to
assess dietary patterns, which should be considered a strength of this review.
This review found an inverse, insignificant association between saturated fat intake and risk of stroke (He et al.,
2003; Hiroyasu Iso et al., 2003; Yamagishi et al., 2010). This could be related to the controlling of other nutrients
in the diet, such as polyunsaturated fat, to replace the energy lost from not eating saturated fat. Recent
epidemiological studies support the finding that replacing saturated fat with polyunsaturated fat is more beneficial
for decreasing stroke and CVD risk than exchanging monounsaturated fat or carbohydrates for saturated fat in the
diet (Micha & Mozaffarian, 2010). Therefore, the risk of stroke and CVD could be increased with a high
carbohydrate diet even with increasing saturated fat or polyunsaturated fat. On the other hand, H. Iso et al. (2001)
found that the risk of haemorrhage had a strong association with saturated fat intake. It could be that some types of
stroke are associated with saturated fat intake, but in this review, there was insufficient evidence from the previous
studies about this association. Gray (2010) pointed out that there are differences in the association between
saturated fat intake and mortality for each of three main types of stroke: haemorrhagic, ischemic and transient
ischemic attacks.
Most of studies in this review showed a weak (Li et al., 2015; Oh et al., 2005; Yamagishi et al., 2010; Zong et al.,
2016) to strong (Blekkenhorst et al., 2015) significant association of saturate fat intake with CHD risk. Therefore,
a diet high in saturated fat is a risk factor for CHD, whereas increasing one’s intake of this type of fat is a protective
factor for stroke (as mentioned above). Many epidemiologic studies support this finding of the association between
saturated fat intake and an increased risk of CHD (Siri-Tarino, Sun, Hu, & Krauss, 2010).
Several of the studies in this review showed that gender and age may modify the association of saturated fat intake
with stroke and CHD risk. The male gender had an effect on the association between saturated fat and risk of stroke
and CHD (He et al., 2003; Leosdottir et al., 2007), whereas the female gender was a risk factor for CHD
(Blekkenhorst et al., 2015; Oh et al., 2005). Another finding in this review is the effect of gender on the association
of saturated fat intake with CHD and stroke risk varies by age groups. Bots, Peters (29) has pointed out that
differences in CHD and stroke mortality rates between men and women can also vary by age. In one study, age had
no effect on the association of saturated fat intake with stroke and CHD in men (Tucker et al., 2005), while another
study showed that for women, being under the age of 60 was a risk factor for CHD. Yet another study showed that
being a female and elderly was a risk factor for CHD. (Xu, Eilat-Adar, Loria, & Goldbourt, 2006). Therefore, there
is not sufficient clear evidence from the 16 prospective cohort studies to conclude that age is a risk factor for CHD.

35

gjhs.ccsenet.org

Global Journal of Health Science

Vol. 10, No. 8; 2018

2.5

2

HR

1.5

1

0.5

0
0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

Sample size
Figure 2. The relationship between the percentage of participants with a smoking history and the hazard ratio
(association of saturated fat intake with stroke risk)
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Figure 3. The relationship between percentage of participants with a smoking history and the hazard ratio
(association of saturated fat intake with CHD risk)
The relationships between the sample sizes and HRs for the 16 studies included in this review for CHD and stroke
are shown in Figures 2 and 3. Overall, as the sample size increases, the HR of stroke increases, whereas the HR of
CHD decreases when the sample size increases. This could be caused by variations between the sample sizes in the
different studies; i.e., the differences between the largest and smallest sample sizes were 82,033 participants for the
stroke studies and 127,035 participants for the CHD studies. In addition, the long follow-up periods in these
studies could have affected the outcomes; for example, during the follow-up period, the researchers could have
controlled for other factors, such as smoking status (mentioned previously), which could reduce the bias of study
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and the risk of developing the disease (Song & Chung, 2010). The longest follow-up period in the stroke studies
was 14 years, while the longest in the CHD studies was 30 years. These difference in follow-up periods could be an
explanation for the varying associations between saturated fat intake and stroke and CHD risk.
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Figure 4. The relationship between the percentage of participants with a history of smoking and the hazard ratio
(association of saturated fat intake with stroke risk)
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Figure 5. The relationship between the percentage of participants with a history of smoking and the hazard ratio
(association of saturated fat intake with CHD risk)
Figures 4 and 5 show that the percentage of participants who had a history of smoking could have affected this
association, because as the percentage of smokers increased, the HR also increased in both the stroke and CHD
studies. For example, when 5.6% of the participants had a history of smoking, the HR was 0.69, while when 37.2%
37

gjhs.ccsenet.org

Global Journal of Health Science

Vol. 10, No. 8; 2018

had a history of smoking, the HR was 3.07 (see Figure 5). Therefore, for the studies that had a lower percentage of
participants with a history of smoking at intake, the association of saturated fat intake with the risk of both diseases
was lower. Ambrose and Barua (2004) highlighted that smokers are up to four times more likely to die from stroke
and CHD than non-smokers. In addition, recent studies have reported that cigarette smoking is one of the most
important risk factors for CVD (Mendelsohn, 2013 ). Therefore, in cohort studies that span short periods of time, a
history of smoking can affect the association between saturated fat intake and the risk of strike and CHD, even
after adjusting for this factor.
5.1 Strength and Limitations of This Review
This systematic review has summarised prospective cohort studies to determine risk factors for stroke and CHD;
these types of studies can minimise recall error because the collections of outcomes take place at regular time
intervals. In addition, this paper has included studies with large sample sizes and long periods of follow-up
(ranging from 7 to 30 years). However, this review has not attempted to look at all studies focused on the
association of saturated fat intake with CVD. Rather, it includes prospective cohort studies which met specific
criteria for inclusion. All 16 studies included in this review used self-reported measures to assess the effect of a diet
with reduced saturated fat. Eleven of the studies used FFQs as their dietary assessment methods; FFQs are
considered to be a more accurate method for collecting dietary data in long-term epidemiologic studies than
24-hour recall and 1- to 7-day diet records. Some of the studies included in this review did not report subgroup
analyses of age and gender and therefore overlooked their potential effects on the association between saturated fat
intake and CVD.
6. Conclusion
This systematic review has showed that there is sufficient evidence from prospective cohort studies to conclude
that saturated fat intake is associated with decreased or increased stroke, CHD and CVD risk. Moreover, the
available data show that there are associations between stroke, CHD and CVD with saturated fat intake in specific
gender and age subgroups. Future studies are needed that utilise proper dietary assessment methods to provide
more accurate findings over long periods of time. Furthermore, more studies are needed to evaluate the association
of saturated fat with CVD risk and to clarify whether both stroke risk and CHD risk are likely to be influenced by
replacing saturated fat with other nutrients.
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