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ABSTRACT

OBJECTIVE To investigate three features of dietary cooking oil intake, namely, the consumption, cooking style, and composi-
tion of fatty acids in relation to several cardiometabolic measurements in an elderly Chinese population.

METHODS  The elderly (= 65 years) participants for this study were recruited from two community health centers in the urban
area of Shanghai. A questionnaire was administered to collect information on dietary oil consumption (low, medium and high)
and cooking styles (fry or stir-fry vs. others) and the composition of fatty acids (poly-unsaturated vs. mono-unsaturated). The car-
diometabolic measurements included anthropometry, blood pressure, fasting plasma glucose and serum lipids.

RESULTS The 1186 study participants had a mean age of 70.9 + 5.4 years. The mean dietary oil consumption was 35.0 g/d, be-
ing low (< 25 g/d), medium (25-49 g/d) and high (=50 g/ d) in 485,467 and 234 participants, respectively. The proportion of the fry
or stir-fry cooking style and oils rich in mono-unsaturated fatty acids was 30.4% and 27.4%, respectively. Both before and after adju-
stment for sex, age, current smoking and alcohol intake, dietary oil consumption was significantly (P< 0.02) and positively associa-
ted with the prevalence of treated hypertension and fasting plasma glucose concentration. With similar adjustments as above and
additional adjustment for dietary oil consumption, the fry or stir-fry cooking style was significantly (P< 0.048) and positively associa-
ted with body mass index, but inversely with systolic and diastolic blood pressure and serum low-density lipoprotein cholesterol,
and the dietary intake of oils rich in mono-unsaturated fat acids was significantly (P< 0.02) and positively associated with diastolic
blood pressure, serum triglycerides, total cholesterol and low-density lipoprotein cholesterol, and the prevalence of hypertriglyce-
ridemia and hypercholesterolemia.

CONCLUSIONS  This study showed that both the consumption and composition of fatty acids of the dietary oils mattered with
regard to several cardiometabolic measurements in an elderly Chinese population.

(TC) and low-density lipoprotein cholesterol (LDL-C) and
the risk of atherosclerotic disease.”! Unsaturated fatty
acids can be further divided into mono-unsaturated fatty

mong various dietary factors, both the quali-
ty and quantity of fat intake play an import-
ant role in the development of cardiovascu-

lar disease. Indeed, each 1 tablespoon per day increment
in the butter oil consumption was associated with a 7%
higher risk of all-cause mortality, whereas each 1 table-
spoon per day increment in the canola or olive oil consu-
mption was associated with a 2%-3% lower risk of all-ca-
use mortality."! Dietary fat differs significantly in the
composition of fatty acids, including saturated and un-
saturated fatty acids. High dietary intake of fat rich in
saturated fatty acids increases serum total cholesterol
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acids (MUFA) and poly-unsaturated fatty acids (PUFA),
the dietary intake of which also differ in serum choles-
terol concentration and the risk of atherosclerotic dis-
ease.”

In China, cooking oil is a major dietary source of fat. Ac-
cording to a recent China survey in 2010 to 2012, the avera-
ge daily dietary cooking oil intake per person was 41.8 g,
which accounted for approximately 52.3% of the total fat
intake. Of the 41.8 g cooking oil intake, 37.1 g was from ve-
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getable oils, and 4.7 g from animal oils.”” The consump-
tion significantly exceeded the 25-30 g of daily dietary oil
intake recommended by the 2016 dietary guidelines for
the Chinese residents."” In China, the commonly used veg-
etable oils are from sunflower, corn, canola, peanut, seeds,
rice, soybean, olive, sesame, cottonseeds and palm. Alth-
ough these vegetable or plant oils are all rich in unsatur-
ated fatty acids, they are still different in the compositi-
on of MUFA and PUFA. Some are rich in MUFA, such as
olive oil and coleseed oil. But others are rich in PUFA, su-
ch as sunflower and corn oil. The rest combine MUFA wi-
th PUFA.” In addition to the amount of dietary oil intake
and the composition of fatty acids, another major featu-
re of dietary oil intake is the cooking style. In the Chine-
se cuisine, a meal, especially lunch and supper, usually has
several dishes. For the cooked warm dishes, scallion, gin-
ger and garlic are usually fried with oil for a better taste of
a dish.

Although dietary cooking oil has been studied previou-
sly, few studies investigated these three major features of
dietary oil intake in relation to cardiometabolic measur-
ements. In the present study, we investigated the dietary
oil intake, the cooking style and the composition of PU-
FA and MUFA rich in cooking oils in relation to several ca-
rdiometabolic measurements including anthropometry,
systolic blood pressure (SBP) and diastolic blood pressu-
re (DBP), fasting plasma glucose and serum lipids in an el-
derly Chinese population.

METHODS

Study Population

The elderly (= 65 years) participants for this study we-
re recruited from two community health centers located
in the city center of Shanghai (Yuyuan and Sanlin). In ad-
dition to age, the only inclusion criterion was the compl-
eteness of recent blood chemistry measurements. Exclu-
sion criteria included history of severe hepatic and renal
diseases and inability to complete the questionnaire on
the dietary oil intake. The study protocol was approved by
the Ethics Committee of Ruijin Hospital, Shanghai Jiao
Tong University School of Medicine, Shanghai, China.
All participants gave informed written consent.

Questionnaire Data

A trained investigator administered a dedicated diet-
ary cooking oil questionnaire to collect information on ho-
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usehold cooking frequency and style, household dietary
oil consumption, category of household dietary oils and
the number of meals at home.!""! Dietary oil intake was
estimated by cooking oil consumption, number of meals
and number of times for cooking with oil. Cooking style
included fry, stir-fry, braise, steam and stew. Dietary oil
category included soybean, coleseed, palm, peanut, sun-
flowers, cottonseed, blend, animal, sesame, olive, rice, co-
rn oils and so on.

We classified dietary oil intake as low (<25 g/d), me-
dium (25-49 g/d) and high (= 50 g/ d) levels, respectiv-
ely. We classified cooking style as fry and stir-fry, braise,
steam and stew, and both. Saturated fatty acid oils incl-
uding those rich in animal and palm oils were only used
in a small number of study participants and therefore not
included in the present analysis. MUFA oils included
those from olive, coleseed, rice and peanut. PUFA oils in-
cluded those from sesame, cottonseed, corn, soybean and
sunflower."” The same investigator also administered a
standardized questionnaire to collect information on me-
dical history, lifestyle and use of medications.

Blood Pressure and Anthropometric Measurements

Blood pressure (BP) was measured three times conse-
cutively by an experienced physician using a validated
Omron 7021 oscillometric monitor (Omron Healthcare,
Kyoto, Japan), after the participants had rested for at least
5 min in the sitting position. These three BP readings we-
re averaged for statistical analysis. Hypertension was de-
fined as a BP of at least 140 mmHg for SBP or 90 mmHg
for DBP or the use of antihypertensive drugs.

A trained technician performed anthropometric me-
asurements, including body height, body weight, and wa-
ist and hip circumferences. Body mass index (BMI) was
calculated as the body weight in kilograms divided by the
body height in meters squared. Obesity was defined as a
BMI = 28 kg/m’. Central obesity was defined as a waist ci-
rcumference > 102 cm for men and > 88 cm for women.?

Blood Biochemistry

Venous blood samples were drawn after overnight fa-
sting for the measurement of fasting plasma glucose and
serum triglycerides and TC, high-density lipoprotein ch-
olesterol and LDL-C. Diabetes mellitus was defined as a
fasting plasma glucose of at least 7.0 mmol/L, or a ran-
dom plasma glucose of at least 11.1 mmol/L or the use of
antidiabetic agents. Dyslipidemia was defined according
to the 2023 Chinese guideline for the management of
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dyslipidemia in adults: hypertriglyceridemia as a serum
triglycerides concentration > 2.30 mmol/L; hypercho-
lesterolemia as a serum TC concentration = 6.20 mmol/L
or LDL-C >4.10 mmol/L; low high-density lipoprotein

cholesterol as a level of 1.00 mmol/L or lower."

Statistical Analysis

The SAS software version 9.4 (SAS Institute, Cary, NC,
USA) was used for data management and statistical ana-
lyses. All statistical tests were two-sided at the 0.05 signifi-
cance level. Mean + SD were computed for continuous va-
riables with a normal distribution. Counts (percentages)
were provided for categorical variables. Means and pro-
portions were compared by the analysis of variance (AN-
OVA) and the chi-squared test, respectively. Tests for li-
near trend were performed by assigning median values
to corresponding categories of oil intake and modeling
the values as continuous variables. P-values for trend we-
re assessed by the analysis of general linear model for co-
ntinuous variables, and by the logistic regression for no-
minal categorical variables. The logistic regression analy-
sis was performed for the associations of interest.

RESULTS

Characteristics of the Study Participants

Among the 1400 participants screened, the eligible
1311 participants started the questionnaire survey. There
were 10 participants who reported a history of severe he-
patic and renal diseases, 115 participants were unable to
complete the questionnaire on the dietary oil intake, and
1186 participants were finally included the study. In addi-
tion, 6 participants did not have information about dietary
oil category (Figure 1). The 1186 participants included 596
(50.3%) men and had a mean age of 70.9 + 5.4 years and a
mean BMI of 24.5 kg/m”. Men and women were significa-
ntly (P<0.02) different in most of the demographic and cl-
inical characteristics except for serum triglycerides con-
centration and the prevalence of general obesity, diabet-
es mellitus and hypertriglyceridemia (P> 0.18, Table 1).

The mean dietary oil intake was 35.0 g/d. The propo-
rtion of fry and stir-fry cooking was 30.4%. The proport-
ion of MUFAs was 27.4%. Men and women were signifi-
cantly different (P= 0.02) in the proportion of fry and stir-
fry cooking (33.3% vs. 27.3%). They were not different (P>

Participants screened
(n =1400)

Excluded (1 = 89)
» (1) Unwilling to participate (1 = 30)

v

(2) Unclear about dietary oil intake (11 = 59)

Questionnaire survey
(n=1311)

Excluded (n = 125)
(1) Reported a history of severe hepatic
and renal diseases (1 = 10) <

(2) Unable to complete the questionnaire
on the dietary oil intake (1 = 115)

Final anaiytic sample
(n =1186)

4

Excluded (1 = 6)
Missing dietary oil category

Dietary oil consumption
(n=1186)

Cooking style
(n =1186)

Dietary oil category
(n =1180)

Figure1 Flow chart of the study participants.
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Table1 Characteristics of the study participants.

Characteristics Men (n = 596) Women (n = 590) P-value
Age, yrs 711453 70.7 £5.5 0.29
Body mass index, kg/m’ 247+3.0 242+34 0.02
General obesity 85 (14.3%) 71 (12.0%) 0.26
Waist circumference, cm 87.7+13.8 81.7+15.7 <0.0001
Waist-to-hip ratio 0.91 £0.07 0.87 £ 0.06 <0.0001
Central obesity 33 (5.5%) 164 (27.8%) <0.0001
Current smoking 182 (30.5%) 8 (1.4%) <0.0001
Alcohol intake 141 (23.7%) 15 (2.5%) <0.0001
Systolic blood pressure, mmHg 1385+17.4 1354 +18.1 0.004
Diastolic blood pressure, mmHg 79.6 £10.6 759 +10.5 <0.0001
Hypertension 341 (57.2%) 288 (48.8%) 0.004
Use of antihypertensive drugs 305 (51.2%) 252 (42.7%) 0.004
Blood biochemistry
Fasting plasma glucose, mmol/L 6.26 £1.84 5.99 +1.49 0.02
Serum triglycerides, mmol/L 1.61 £1.00 1.66 £1.03 0.52
Serum total cholesterol, mmol/L 4.80+1.03 531+1.16 <0.0001
Serum high-density lipoprotein cholesterol, mmol/L 1.38 £0.44 1.60 £ 0.41 <0.0001
Serum low-density lipoprotein cholesterol, mmol/L 2.83+£0.85 3.06 £0.93 0.0001
Diabetes mellitus 121 (20.3%) 102 (17.3%) 0.18
Use of antidiabetic drugs 70 (11.7%) 59 (10.0%) 0.33
Hypertriglyceridemia 71 (11.9%) 58 (9.8%) 0.25
Use of fibrates 1(0.2%) 0 0.32
Hypercholesterolemia 51 (8.6%) 94 (15.9%) 0.0001
Use of statins 28 (4.7%) 23 (3.9%) 0.50
Dietary oil intake, g/d 36.0 £27.2 33.9+£245 0.16
Fry or stir-fry oil cooking 199 (33.3%) 161 (27.3%) 0.02
Monounsaturated fat acids 54 (9.2%) 61 (10.3%) 0.45

Data are presented as means + SD or n (%).

0.45) in the dietary oil intake in quantity (36.0 vs. 33.9 g/d)
or the proportion of MUFAs (9.2% vs. 10.3%).

Dietary Oil Consumption

Table 2 shows the cardiometabolic measurements ac-
cording to the low, medium and high dietary oil intake
(40.9%, 39.4% and 19.7% of study participants, respecti-
vely). Dietary oil intake was significantly and positively
associated with the use of antihypertensive drugs (P=
0.004), being 42.9%, 47.5% and 54.3%), respectively, in the
low, medium and high dietary oil intake groups; it was al-
so significantly and positively associated with fasting pl-
asma glucose concentration (P=0.003), being 5.92 mmol/
L, 6.22 mmol/L and 6.33 mmol/L, respectively, in the low,
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medium and high dietary oil intake groups. Statistical ad-
justments for sex, age, current smoking and alcohol int-
ake did not materially change the results. Indeed, the ad-
justed odds ratio for the prevalence of treated hyperten-
sion increased from lower (< 25 g/d), to medium (25-49
g/d) and to higher (=50 g/d) dietary oil intake (P= 0.005,
Figure 2). The adjusted difference for fasting plasma gl-
ucose concentration was 0.41 mmol/L (95% CI: 0.11-
0.71, P=0.007) and 0.30 mmol/L (95% CI: 0.06-0.55, P=
0.02), respectively, for a higher (= 50 g/d) and medium
(25-49 g/ d) versus lower (< 25 g/d) dietary oil intake.

Dietary Oil Cooking Style

Table 3 shows the cardiometabolic measurements ac-
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Table 2 Anthropometric measurements, blood pressure, fasting plasma glucose and serum lipids according to dietary oil intake.

. Dietary oil intake, g/d
Variable P, eng-value
<25 (n=485) 25-49 (n = 467) 250 (n=234)
Body mass index, kg/m2 243+33 244+3.1 248 +3.1 0.07
General obesity 64 (13.2%) 61 (13.1%) 31 (13.3%) 0.99
Waist circumference, cm 84.1+15.9 84.9+13.7 85.5+15.9 0.22
Waist-to-hip ratio 0.89+0.08 0.89 +£0.06 0.90 +0.06 0.08
Central obesity 81 (16.7%) 72 (15.4%) 44 (18.8%) 0.63
Systolic blood pressure, mmHg 137.2+18.4 136.6 £17.5 137.2+17.0 0.88
Diastolic blood pressure, mmHg 780£11.2 779£10.2 77.0%10.8 0.26
Use of antihypertensive drugs 208 (42.9%) 222 (47.5%) 127 (54.3%) 0.004
Fasting plasma glucose, mmol/L 592+1.32 6.22+1.89 6.33 +1.83 0.003
Use of antidiabetic drugs 45 (9.3%) 60 (12.9%) 24 (10.3%) 0.43
Serum triglycerides, mmol/L 1.64 +£0.93 1.65+1.12 1.59 £0.95 0.62
Serum total cholesterol, mmol/L 511+1.13 5.02+1.13 499 +1.08 0.22
Serum high-density lipoprotein cholesterol, mmol/L 1.51+0.39 1.46 £0.39 1.49 £0.59 0.49
Serum low-density lipoprotein cholesterol, mmol/L 2.95+0.91 2.94 £ 0.90 2.93 £0.87 0.76
Use of fibrates 1 (0.2%) 0 0.78
Use of statins 16 (3.3%) 21 (4.5%) 14 (6.0%) 0.09

Data are presented as means + SD or n (%).
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Figure 2 Adjusted odds ratios for the prevalence of treated hy-
pertensionin participants onhigher (50 g/d), medium (25-49 g/d)
and lower (< 25 g/d) dietary oil intake. The analysis was adjusted
for sex, age, current smoking and alcohol intake.

cording to the braise, steam and stew, the mixed braise, st-
eam and stew with fry and stir-fry and the fry or stir-fry co-
oking style (13.8%, 55.8% and 30.4% of study participa-
nts, respectively). Dietary oil intake was significantly (P<
0.0001) higher with the fry or stir-fry cooking style, being
263 g/d,34.7 g/d and 39.5 g/ d, respectively, in the grou-
ps of braise, steam and stew, the mixed braise, steam and
stew with fry and stir-fry and the fry or stir-fry cooking st-
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yle. The fry and stir-fry cooking style was significantly (P
<0.04) and positively associated with BMI (24.0 kg/m?,
244 kg/m” and 24.8 kg/m? respectively), and inversely
associated with SBP (138.5 mmHg, 137.8 mmHg and 134.7
mmHg, respectively) and DBP (77.4 mmHg, 78.7 mmHg
and 76.2 mmHg, respectively) and serum LDL-C (2.97
mmol/L, 3.00 mmol/L and 2.81 mmol/L, respectively).
After adjustment for sex, age, current smoking and alco-
hol intake, and dietary oil consumption, the results re-
mained unchanged.

Dietary Oil Category

Table 4 shows the cardiometabolic measurements ac-
ross the dietary oils rich in PUFAs, mixed PUFAs with
MUFAs and MUFAs (38.1%, 34.5% and 27 4% of study pa-
rticipants, respectively). Dietary oil intake was higher
with oils rich in PUFAs (P= 0.02), being 36.9 g/d, 354 g/d
and 31.6 g/ d, respectively, in oils rich in PUFAs, mixed
PUFAs with MUFAs and MUFAs. In spite of lower diet-
ary oil intake in quantity, dietary intake of oils rich in MUEF-
As was significantly (P< 0.03) and positively associated
with DBP, and serum triglycerides, TC and LDL-C. After
adjustment for sex, age, current smoking and alcohol in-
take, and for the dietary oil consumption, the results rem-
ained unaltered.

In categorical analyses with similar adjustments as ab-
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Table 3 Anthropometric measurements, blood pressure, plasma glucose and serum lipids according to cooking style.

Cooking style
Variable Braise, steam or stew Mixed braise, steam or stew Fry or stir-fry Lrena-value
(n=164) with fry or stir-fry (n=662)  (n=360)

Dietary oil intake, g/d 263+21.2 34.7 £26.0 39.5+274 <0.0001
Body mass index, kg/m’ 24.0+2.9 244+32 248+3.3 0.01
General obesity 15 (9.2%) 87 (13.1%) 54 (15.0%) 0.08
Waist circumference, cm 82.8+174 84.7+15.5 85.5+12.9 0.08
Waist-to-hip ratio 0.88 £ 0.06 0.89+0.08 0.89 £ 0.06 0.23
Central obesity 30 (18.3%) 112 (16.9%) 55 (15.3%) 0.36
Systolic blood pressure, mmHg 138.5+18.5 137.8 £18.0 134.7 £16.9 0.008
Diastolic blood pressure, mmHg 774 +£11.0 78.7 £10.9 76.2+10.1 0.04
Use of antihypertensive drugs 81 (49.4%) 291 (44.0%) 185 (51.4%) 0.28
Fasting plasma glucose, mmol/L 593 +1.22 6.12 £1.55 6.25+2.08 0.09
Use of antidiabetic drugs 24 (14.6%) 64 (9.7%) 41 (11.4%) 0.53
Serum triglycerides, mmol/L 1.70+£1.03 1.62+1.06 1.63+£0.91 0.61
Serum total cholesterol, mmol/L 5.01 +1.06 513+1.16 4.89+1.05 0.08
Serum high-density lipoprotein cholesterol, mmol/L 1.41+0.35 1.53 £0.42 1.43 £0.50 0.51
Serum low-density lipoprotein cholesterol, mmol/L 2.97 £0.89 3.00+0.91 2.81+0.87 0.02
Use of fibrates 0 1 (0.2%) 0 0.80
Use of statins 12 (7.3%) 24 (3.6%) 15 (4.2%) 0.22

Data are presented as means + SD or n (%).

ove, the association was not significant for the preval-
ence of treated hypertension (P 0.48), but it was statisti-
cally significant (P< 0.02) for the prevalence of hypertr-
iglyceridemia and hypercholesterolemia when the MU-
FAs and PUFAs groups were contrasted (odds ratio =1.74,
95% CI: 1.08-2.79 and odds ratio = 1.92, 95% CI: 1.24-
3.00, respectively) (Figure 3).

DISCUSSION

Our key finding in an elderly Chinese population is th-
at the three features of the dietary cooking oil intake are
associated with some of the cardiometabolic measureme-
nts such as treated hypertension, fasting plasma glucose
concentration, BMI, hypertriglyceridemia and hyperch-
olesterolemia. An immediate implication of our study is
that dietary cooking oil intake indeed needs to be redu-
ced in quantity and optimized in the cooking style and the
choice of oils according to the composition of PUFAs and
MUFAs.

A unique feature of our study is that we studied three ma-
jor features of dietary cooking oil intake. Nonetheless, sev-
eral previous studies have investigated one or another fe-
ature of dietary cooking oil intake. In a study on the chan-
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ge in fat intake in the Chinese in the past three decades
and its health consequences, the investigators observed a
remarkably robust linear correlation (r=0.9900 and r=
0.9899) between the consumption of dietary fat (mainly fr-
om vegetable oils) and the incidence and mortality of ca-
rdiovascular diseases."” In a prospective epidemiologic
study involving 125,287 participants from 18 countries in
Africa, Asia, Europe, and North and South America, the
investigators observed that total fat intake was associat-
ed with a higher SBP.""!

Our observation on the inverse association between
SBP and DBP and the fry and stir-fry cooking style is in co-
ntrast to the results of several previous studies.””" The
fry and stir-fry cooking style was indeed associated with
a higher dietary oil consumption and a greater BMI. The
observed lower BP and serum LDL-C concentration mig-
ht be a consequence of selective survival in our elderly st-
udy population. In a large-scale (number of accesses: 212,
341,708) China nationwide internet data-based survey,
dietary fried food preferences were significantly and po-
sitively associated with the prevalence of hypertension
(r=0.715, P<0.001).!") In the Fifth Korean National He-
alth and Nutrition Examination Survey between 2010 and
2011, women who reported eating fried food more than
twice a week, compared with those who rarely ate fried
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Table4 Anthropometric measurements, blood pressure, plasma glucose and serum lipids according to dietary oil category.

Category of dietary oil

Variable Polyunsaturated Mixed polyunsaturated and Monounsaturated Prrena-

fatty acids monounsaturated fatty fatty acids value

(n = 450) acids (n = 407) (n=323)

Dietary oil intake, g/d 36.9+255 354 +253 31.6+27.0 0.01
Body mass index, kg/m’ 243+32 248+33 241+32 0.56
General obesity 61 (13.6%) 59 (14.5%) 35 (10.8%) 0.33
Waist circumference, cm 83.8+15.7 85.1+14.8 85.2+14.5 0.18
Waist-to-hip ratio 0.89 +0.06 0.89 +0.08 0.89+0.07 0.71
Central obesity 77 (17.1%) 61 (15.0%) 57 (17.7%) 0.92
Systolic blood pressure, mmHg 136.5+18.0 1374 +17.4 136.9 +18.1 0.73
Diastolic blood pressure, mmHg 75.9+10.2 79.2+10.8 78.6+11.0 0.0002
Use of antihypertensive drugs 216 (48.0%) 194 (47.7%) 144 (44.6%) 0.37
Fasting plasma glucose, mmol/L 6.08 +1.61 6.16 £1.72 6.16 £1.76 0.57
Use of antidiabetic drugs 54 (12.0%) 43 (10.6%) 32 (9.9%) 0.35
Serum triglycerides, mmol/L 1.54 £0.79 1.66 £1.07 1.74 £1.20 0.02
Serum total cholesterol, mmol/L 492 +1.07 5.08+1.13 5.16+1.16 0.008
Serum high-density lipoprotein cholesterol, mmol/L 1.47 £0.38 1.50 £0.51 1.49 £0.42 0.51
Serum low-density lipoprotein cholesterol, mmol/L 2.85+0.88 3.00 +£0.88 3.00 +£0.94 0.03
Use of fibrates 0 1(0.3%) 0 0.89
Use of statins 18 (4.0%) 18 (4.4%) 15 (4.6%) 0.66

Data are presented as means * SD or n (%).
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Figure 3 Adjusted odds ratios (95% CI) for the prevalence of hypertriglyceridemia and hypercholesterolemia in participants on
monounsaturated and mixed polyunsaturated and monounsaturated versus polyunsaturated fatty acids. The analyses were adjusted
for sex, age, current smoking, alcohol intake and dietary oil intake.
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food, had a higher risk of hypertension (odds ratio = 2.20,
95% CI: 1.21-4.00, P,yeng = 0.0403).") Higher consump-
tion of fried foods was also found to be significantly asso-
ciated with a higher risk of hypertension in other ethni-
cities.""” The abovementioned internet survey showed si-
milar positive association between the fry and stir-fry co-
oking style and BMI (r=0.667, P< 0.001) as observed in our
present study. Nonetheless, the observed inverse corre-
lation between fry or stir-fry cooking style and BP or ser-
um LDL-C concentration could still have possible expla-
nations. Socio-economics, for instance, income, may be a
factor. Several previous studies showed that income was
positively associated with fried food consumption.”*"
Meanwhile, high income may help improve the accessi-
bility to health care and eventually health status.” Thus,
high income may link lower BP and serum lipids with hi-
gher consumption of dietary oil and fried food.

Our observation on the association between MUFAs
and hypertriglyceridemia is in line with the results of a
recent randomized controlled trial on sesame and sunfl-
ower oils rich in PUFAs in 530 hypertensive patients who
took the calcium channel blockers nifedipine treatment.
Sesame (149.0 mg/ dL) and sunflower oils (164.7 mg/dL),
compared with the control group on nifedipine treatme-
nt only (188.6 mg/dL), decreased serum triglycerides sig-
nificantly (P<0.05).”

Several possible mechanisms might explain the associ-
ations between the dietary cooking oil intake features and
the cardiometabolic measurements. An interesting expl-
anation is that excessive dietary fat intake may disrupt the
gut microbiota, thereby affecting BP and other cardiom-
etabolic measurements.” In a study in mice on a low-fat-
diet, high-saturated fat diet exhibited reduced gut mi-
crobiota diversity and richness, along with an increased
ratio of Firmicutes to Bacteroidetes, which might contr-
ibute to health-related diseases.” In a study in 415 hu-
man participants, enrichment of Klebsiella pneumoniae
was associated with BP elevation and the risk of hypert-
ension.”

LIMITATIONS

Our study has to be interpreted withing the context of
its limitations. Firstly, the study was cross-sectional and
hence a causal inference cannot be drawn. Secondly, ph-
ysical activity was not included in the questionnaire, wh-
ich might be a confounding factor for the cardiometabo-
lic measurements. Last but not least, our study was con-
ducted in an elderly population. Whether the results of
our study can be extrapolated to populations of wider age

" http:/ /www .jgc301.com; jgc@jgc301.com

range remains under investigation.

CONCLUSIONS

Our study in an elderly Chinese population showed th-
at the dietary cooking oil intake features, such as the co-
nsumption, the fry or stir-fry cooking style, and MUFAs,
were associated with some of the cardiometabolic meas-
urements. Future studies should address whether this re-
lationship is causal and reversible with regard to cardiov-
ascular prevention and health.
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