Acute post cessation smoking

A strong predictive factor for metabolic syndrome among adult Saudis
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Objectives: To determine the influence of tobacco
exposure in the development of metabolic syndrome
(MS) in the adult Saudi population.

Methods. Six hundred and sixty-four adults (305 males
and 359 females) aged 25-70 years were included in
this cross-sectional study conducted at the King Abdul-
Aziz University Hospital, between June 2006 and May
2007. We classified the participants into non-smokers,

smokers, and ex-smokers (defined as complete cessation
for 1-2 years). All subjects were screened for the presence
of MS using the modified American Heart Association/
National Heart, Lung and Blood Institute (AHA/
NHLBI), International Diabetes Federation (IDF) and
World Health Organization (WHO) definitions.

Results. Metabolic syndrome was highest among ex-
smokers regardless of definition used. Relative risk for ex-
smokers (95% CI: 2.23, 1.06-4.73) was more than twice
in harboring MS as compared to non-smokers (95% CI:

2.78, 1.57-4.92) (p=0.009).

Conclusion. Acute post-cessation smoking is a strong
predictor for MS among male and female Arabs.
Smoking cessation programs should include a disciplined
lifestyle and dietary intervention to counteract the MS-
augmenting side-effect of smoking cessation.
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Cigarette smoking is the single most important
preventable cause of death and illness.! Individuals
who smoke experience a wide range of physiologic side
effects that increase the risk of cardiovascular disease
(CVD), insulin resistance, elevated catecholamine levels
which contribute to an elevated heart rate and blood
pressure, and hypercholesterolemia.” It has also been
suggested to be a contributing factor in the development
of metabolic syndrome (MS) in adolescents.” In the
Kingdom of Saudi Arabia like any other industrialized
nations, MS is highly prevalent*> with an overall
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prevalence of 39.3%.¢ This is not a diagnosis but rather
a cluster of abnormalities, which include abdominal
obesity, dyslipidemia, hypertension, and hyperglycemia
a common basis for the development of chronic diseases,
such as atherosclerotic heart disease, and diabetes
mellitus (DM). The incidence of tobacco exposure
such as cigarette smoking, is exceptionally high in this
country with its prevalence range of 19-21% in males
and 9% in females.” These 2 major risk factors for the
development of coronary artery disease has constantly
been a public health problem not only in this country,
but in all industrialized nations as well. The pathogenesis
of both MS and the multi-organ damage from chronic
tobacco exposure and smoking has been more or
less well documented. But the association of these 2
independent factors, and how they influence each other
for the progression of the more deadly atherosclerotic
heart disease specifically in this region needs to be
elucidated further, as both pose great threat to public
health. This study aims to determine the predictive
powers of tobacco exposure in the development of MS
in the adult Saudi population.

Methods. This is a cross-sectional study conducted
at King Abdul-Aziz University Hospital, Riyadh,
Kingdom of Saudi Arabia (KSA) from June 2006 to
May 2007. The subject population was drawn from
adult Saudi citizen volunteers, male and female aged
25-70 years old, with or without co-morbidities (DM,
obesity, and other chronic medical conditions that
do not require immediate attention, or considered
medically stable during the time of the study). Ethical
approval was obtained from the College of Medicine
Research Center, King Saud University, Riyadh, KSA.
Volunteers were asked to submit a written consent
before  participation. Six hundred and sixty-four
(305 males and 359 females) subjects were recruited.
All subjects underwent a full physical examination
and completed the generalized questionnaire. Data
on socio-demographic characteristics, personal and
family medical history, and health-relevant behaviors
including smoking were obtained by a standardized
interview at the time of presentation. Height and
weight were recorded to the nearest 0.5 cm and 0.1 kg.
Waist and hip circumferences were also measured using
a standardized tape measure and was recorded to the
nearest 0.1 cm. The waist circumference was obtained
as the minimum value between the iliac crest and the
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lateral costal margin, and the hip circumference was
determined as the maximum value over the buttocks.
Blood pressure was measured using a standardized
mercurial sphygmomanometer twice with 15 minute-
interval each, and the average of the 2 readings were
recorded. They were divided into 3 groups: current
smoker’s group, ex-smokers, and non-smoker groups.
Smoker was defined as someone who has been actively
smoking (cigarettes, sheesha) regardless of the quantity
for >1 year prior to the inclusion. Ex-smoker is someone
who has not been smoking for 1-2 years prior to the
inclusion. Non-smoker is someone who has never
smoked before.

Blood samples were collected after the 8-12 hours
fasting for the determination of fasting blood glucose,
and serum lipid profile which includes fasting total
cholesterol, high density lipoprotein cholesterol (HDL-
C), and triglycerides. Serum samples were stored at-70°C
prior to analysis. Serum glucose, total cholesterol and
triglycerides were measured using standard enzymatic
methods and a fully automated analyzer (Konelab
instruments, Finland). High density lipoprotein
cholesterol levels were determined by phosphotungstic
acid/magnesium  chloride  precipitation  (Konelab
instruments, Finland). Low density lipoprotein-
cholesterol was calculated using Friedewald equation.

All participants were screened with or without
MS. We used the updated guidelines of the American
Heart Association/National Heart, Lung, and Blood
Institute (AHA/NHLBI) in the presence of at least 3
of the following metabolic abnormalities: 1) abdominal
obesity: waist circumference >102 cm (>40 in) in men
and >88 cm (>35 in) in women, 2) hypertriglyceridemia:
>150 mg/dl (1.7 mmol/L); 3) low HDL cholesterolemia:
<1.04 mmol/L for men; <1.3 mmol/L in women; 4)
hypertension: systolic blood pressure 2130 mm Hg,
diastolic blood pressure 285 mm Hg and/or with
anti-hypertensive medication; and 5) high fasting
glucose: 25.6 mmol/L and/or with oral anti-diabetic
medication.® They were also screened for the presence
of MS using other definitions such as International
Diabetes Federation’ and World Health Organization'
for comparison purposes.

Data were analyzed using the Statistical Package
for the Social Sciences (SPSS for Windows, version
11.5). Variables that exhibited a positive skew were log-
transformed in order to normalize the distribution. Data
are presented as mean + standard deviation. Frequencies
were presented as valid percentage. Analysis of variance
with post-hoc analysis (Bonferroni) was carried out
to compare the groups. Relative risk was computed
to determine predictability of factors of interest.
Significance was set at p<0.05.
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Results. According to the AHA definition, MS
was noted in 58.1% of males and 60.4% in females.
Furthermore, according to the same criteria, obesity
and dyslipidemia were also higher among females (43%
versus 39.6% and 55.1% versus 45.7%); hypertension
and impaired glucose tolerance on the other hand
was higher among males (68.9% versus 41.8% and
84% versus 73.8%). Table 1 highlights the clinical
characteristics of male subjects and revealed that the
smoking group were significantly younger compared to
both non- and ex-smokers (defined as complete cessation
for 1-2 years). High density lipoprotein-cholesterol
levels of ex-smokers were significantly decreased
compared to non-smokers. The rest of the values were
comparable to one another. Table 2 shows that female
smokers have a significantly lower BMI compared to
non-smokers. Both smokers and ex-smokers have higher
total cholesterol, LDL-cholesterol, and triglycerides
compared to non-smokers. High density lipoprotein-
cholesterol levels of ex-smokers were significantly lower
compared to non-smokers. The rest of the comparisons
were unremarkable. Table 3 reveals that the relative risk
for male (95% confidence interval: 2.23 [1.06-4.73]),
and female (confidence interval 2.78; [1.57-4.92]) ex-
smokers is more than twice as much in harboring MS
as compared to non-smokers. Other conventional risk
factors such as obesity, dyslipidemia, and hypertension
are also significant predictors for the development in
MS among men, and with the exception of obesity,

Table 1 - Clinical characteristics of male subjects according to degree of
cigarette smoking exposure.

Parameter Non-smoker  Current smoker Ex-smoker
(n=215) (n=55) (n=35)

Age (years) 52.8+8.6 48.5 + 10.0%F 53.3+10.6
BMI (kg/m?) 28.3+4.1 29.0 + 6.4 29.5+£6.5
Waist (cm) 110.8 £ 21.1 107.1 + 20.8F 119.3 + 28.8
Hips (cm) 93.9 + 13.4 98.3 + 15.6 97.8 + 16.4
SBP (mmHg) 122.3 +£23.1 121.5+23.3 118.7 £ 23.7
DBP (mmHg) 89.0 + 14.0 85.5+12.3 92.2 +18.8
Glucose (mmol/L) 8.5+3.4 8.7+39 7.9+28
Total cholesterol 47 +1.0 5.0+ 0.9 4.6+1.0
(mmol/L)

HDL-cholesterol 1.2+0.5 1.0+ 0.4 0.9 + 0.4*
(mmol/L)

LDL-cholesterol 3.0+29 3.0+1.0 2.6+09
(mmol/L)

Triglycerides 1.8+ 1.1 1.9+1.0 20+1.1
(mmol/L)

Data presented as mean + SD; *denotes significance compared to non-
smoker; Tdenotes significance compared to ex-smoker (p<0.05).
BMI - body mass index, HDL - high density lipoprotein cholesterol,
SBP - systolic blood pressure, DBP - diastolic blood pressure,
LDL - low density lipoprotein cholesterol

also among women. Figures 1 & 2 show the dramatic
increase in the prevalence of MS (>3 components)
among ex-smokers as opposed to their non-smoking
and smoking counterparts in both males and females.
Prevalence of MS is highest among ex-smokers in both
males (68.9%) and females (77.1%), and lowest among
non-smokers (48.4% among males and 51.7% among
females). Figure 3 reveals that the prevalence of MS is
highest among ex-smokers regardless of the definition
used and is highest using the AHA/NHLBI definition.

Discussion. The beneficial effects of smoking
cessation have been well documented and established.
Most chronicsmokers agree; however, it takes exceptional
determination to sustain the cessation because of
withdrawal symptoms (restlessness, irritability, anxiety
and confusion) secondary to nicotine addiction, as

Table 2 - Clinical characteristics of female subjects according to degree
of cigarette smoking exposure.

Parameter Non-smoker Current smoker Ex-smoker
(n=197) (n=88) (n=74)

Age (years) 48.6 + 8.6 483+11.2 51.4+11.7
BMI (kg/m?) 29.4+3.7 27.2 £ 4.9* 28.3+4.9
Waist (cm) 100.3 + 13.5 959+129 983 +13.1
Hips (cm) 98.7 + 11.7 989+ 13.1  99.6+14.7
SBP (mm Hg) 127.0 £ 19.8 122.0+17.1 1264 +19.1
DBP (mm Hg) 79.3+11.8 78.6+10.0 80.7 £ 12.1
Glucose (mmol/L) 8.8 +3.8 8.0+4.9 8.7+5.4
Total cholesterol 4.8+ 1.1 5.6+ 1.6* 5.5+ 1.5*
(mmol/L)

HDL-Cholesterol 1.4+£0.6 1.1£04 0.9 + 0.5*
(mmol/L)

LDL-Cholesterol 2.7+0.8 3.6+1.7* 3.6 £ 1.6*
(mmol/L)

Triglycerides (mmol/L) 1.7+ 1.0 22+ 1.1* 2.3+ 1.2

Data presented as mean = SDj; *denotes significance compared to non-
smoker; Tdenotes significance compared to ex-smoker (p<0.05).
BMI - body mass index, HDL - high density lipoprotein cholesterol,
SBP - systolic blood pressure, DBP - diastolic blood pressure,
LDL - low density lipoprotein cholesterol

Table 3 - Relative risk (95% confidence interval) for metabolic syndrome
among various risk factors among males and females

Risk factor Male Female

Smoker 1.26 (0.71-2.24) 1.61 (0.997-2.62)
Ex-smoker 2.23 (1.06-4.73)" 2.78 (1.57-4.92)
Obesity 1.81(1.18-2.77)" 1.16 (0.81-1.67)
Dyslipidemia 2.57 (2.08-3.17)" 2.14 (1.82-2.51)"

Hypertension

2.21 (1.41-3.44)

3.28 (2.24-4.81)

*P=0.009
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Figure 1 - Distribution of male subjects according to components of
metabolic syndrome (MS) according to American Heart
Association/National Heart, Lung, and Blood Institute (AHA/
NHLBI) in valid percentage (%).
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Figure 2 - Distribution of female subjects according to components
of metabolic syndrome (MS) according to American Heart
Association/National Heart, Lung, and Blood Institute
(AHA/NHLBI) in valid percentage (%).
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Figure 3 - Percentage (%) distribution of all subjects according to components of metabolic syndrome

(MS) by various definitions. WHO -

World Health Organization, IDF - International

Diabetes Federation, AHA - American Heart Association

noted in almost 80% of all smokers who have attempted
to quit."" In this cross-sectional study, we determined
for the first time the associated risk of developing MS
among adult Saudis with varying degrees of smoking
exposure, and found significant increased risk among
ex-smokers regardless of gender; consistent with
the findings of Wada et al, who stated that the past
history of smoking itself contributes to the occurrence
of MS even after 20 years.”” Our findings however,
contradict the results of Chen et al,”® who found that
ex-smokers are at insignificant risk of developing MS.
One explanation aside from ethnic variation is the
length of post cessation. Former smokers in this study
are defined as persons who stopped smoking for 1-2
years, the time when metabolic and neurologic changes
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are most evident as opposed to their definition, which
was one to >20 years. Cessation of smoking has a
trend to lower the risk in a year-dependent manner."
In our study, the prevalence of MS is high regardless
of the smoking status which can be explained by the
high prevalence of subjects already harboring DM
(84% males; 73.8% females). Mechanisms for acute
post cessation development of MS can be explained by
dissecting its components. First, we have weight gain
mechanisms of which include increased the energy
intake, decreased resting metabolic rate, decreased
physical activity and increased lipoprotein lipase
activity.! The decreased metabolic rate can be explained
by nicotine suppression, which in turn decreases the
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release of serotonin and noradrenaline, hormones that
suppress appetite.' In hypertension, not much change
was noted among former smokers, whose systolic and
diastolic levels were comparable to both smokers and
non-smokers possibly because of the acuity of cessation.
Jatoi et al highlighted the effects of smoking status
in arterial stiffness, considered as a strong predictor of
smoking-related vascular diseases. In their study, they
concluded that smoking cessation would take >10 years
before reversal of the deleterious effects of smoking on
arterial stiffness become comparable to non-smokers."
This in turn might explain why hypertension is not the
driving component in the increased prevalence of MS
among former smokers. On dyslipidemia, smoking itself
affects lipid metabolism partly by its contribution to
central adiposity and insulin resistance, which can alter
the lipid and lipoprotein profile by interfering with fat
metabolism.'® Furthermore, cigarette particulate matter
alters catecholamine release which affects the very low-
density lipoprotein (VLDL) and LDL concentrations
to favor their accumulation in the blood, ending up
in lower HDL levels and promoting atherogenesis.?
Whether the dyslipidemia is present among the former
smokers in this study is said to be linked to the smoking
history and/or compounded by the increased caloric
intake and sedentary lifestyle remains to be proven.

The duration and quantity of cigarettes smoking
were not accounted for, and the definition of current
smoker was based only on the time frame which is
>1 year. This cross-sectional nature of studies provide
limited information as to the development of MS
among ex-smokers, and a follow up study is necessary to
reveal if there will be a recession or improvement in the
prognosis of the ex-smokers. Also, the definition used
for ex-smokers (1-2 years) have certainly influenced
the high prevalence of MS among ex-smokers since
evidence suggested that marked improvement and down
regulation of the MS components are time-dependent.
Lastly, the very high prevalence of subjects with impaired
glucose tolerance and DM among the cohort of adult
subjects suggest that the findings might be applicable
only for this group of population and another study
utilizing non-diabetic subjects with varying degrees of
tobacco exposure may present opposite results.

In summary, post cessation smoking in the early
years is a strong predictive factor for the development
of MS among male and female Arabs regardless of the
definition used. Smoking cessation programs should
include a disciplined lifestyle and dietary intervention
among quitters to counteract the MS augmenting side-
effect of smoking cessation.
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