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Objectives: To determine the effects of cigarette smoking on the level of serum cholesterol and triglyceride
among priests in Bangkok area.

Materials and Method: Serum total cholesterol and triglyceride were evaluated in the process of health
check-up among 401 priests in Bangkok and a questionnaire about cigarette smoking was given.

Results: From the 401 priests, 76.3% of priests were more than 40 years old. The mean age of priests was 53.68
+ 15.01 years. The mean cholesterol among non-smokers, ex-smokers, current smokers and all respondents
were 230.08 + 48.22, 223.58 + 42.80, 230.08 + 48.22, and 226.65 + 46.58 respectively. The mean triglyceride
among non-smokers, ex-smokers, current smokers and all respondents were 150.05 + 78.23, 148.47 + 69.80,
180.01 + 111.99, and 154.87 + 83.71, respectively. In comparison among groups, there was no significantly
statistical difference in cholesterol level (p = 0.22), but there was significantly statistical difference in
triglyceride level (p = 0.02). The means of triglyceride between non-smokers and current smokers, and
between ex-smokers and current smokers were significantly statistical different (p = 0.026, 0.043, respectively).
Conclusion: The results suggest that cigarette smoking increases serum triglyceride level in the priests but
does not affect serum total cholesterol level. The priests who usually smoke should be checked for triglyceride

for early intervention of coronary heart disease and other hypertriglyceridemia-induced diseases.
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Cigarette smoking is one of the major risk
factors for cardiovascular disease. Smokers have a
higher risk of coronary artery disease than non-
smokers. Several possible explanations have been
offered for this association, including altered blood
coagulation, impaired integrity of the arterial wall, and
changes in blood lipidsV. Several studies have shown
an association between cigarette smoking and altered
serum lipids. In conclusion, the studies revealed that
cigarette smokers have lower high-density lipoprotein
(HDL) cholesterol levels and higher levels of total
cholesterol, low-density lipoprotein (LDL) cholesterol,
and triglyceride than non-smokers®?. It is evident that
smoking causes endothelial dysfunction, decreased
HDL cholesterol levels, hypertriglyceridemia and
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increased oxidation of LDL cholesterol and platelet
activation leading to a prothrombotic state®.

In Thailand, there were some studies
involving the association between smoking and blood
lipids. The study of 501 clerks of Government Savings
Bank showed that smoking and alcohol consumption
were associated with hypertriglyceridemia and
decreased HDL cholesterol, but were not associated
with total cholesterol level®. The study of 80 male
Bangkok Metropolitan Waterworks employees showed
that smokers had significant lower levels of HDL
cholesterol than non-smokers®. Another study of 133
clients for health check-up at Rajavithi Hospital showed
that smoking affected decreasing of HDL cholesterol™.
Priests is a special group of population, i.e., all of them
are male, the age is 20 years and above, they eat only 2
meals per day, their daily life usually does not involve
with heavy exercise, they do not drink alcohol and the
prevalence of smoking among them is around 25 %®.
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Priest Hospital started health check-up of priests in
Bangkok in 2006. It is interesting to study the effects of
smoking on their serum lipid for possible assciation
among these variables and to get some clues to
decrease coronary heart disease (CHD) among them.

Objective

To determine the effects of cigarette smoking
on the level of serum total cholesterol and triglyceride
in priests from Bangkok area.

Material and Method

Four hundred and one priests in Bangkok who
participated in health check-up by Priest Hospital in
2006 were subjects of this study. Serum total cholesterol
and triglyceride were evaluated from venous blood and
a questionnaire about cigarette smoking was given. The
subjects were classified according to smoking statuses
into three groups, i.e., non-smokers, ex-smokers, and

Table 1. Number of priests classified by age groups

Age group (year) Number Percent
Less than 30 9 2.2
31-40 86 21.4
41-50 93 23.2
51-60 82 20.4
More than 60 131 32.7
Total 401 100.0

Table 2. Comparisons of means of serum lipid classified by
smoking statuses and association between smok-
ing and serum lipid

Lipid type/ n Mean SD F p-value
Smoking status
Chol Non-smoker 226 230.08 4822 1.517 0.221
Ex-smoker 105 223.58 42.80
Cur. smoker 70 220.18 46.26
Total 401 226.65 46.58
TG Non-smoker 226 150.05 78.23 3.895 0.021*
Ex-smoker 105 148.47 69.80
Cur.smoker 70 180.01 111.99
Total 401 154.87 83.71

* significant level at p <0.05
Chol = Cholesterol TG = Triglyceride
Cur.smoker = Current smoker
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current smokers. The data were analyzed by using SPSS
version 11 software to determine means, standard
deviations, associations between smoking status and
blood lipids and comparisons of mean difference of
blood lipids between pairs of smoking status.

Results

Almost all of the respondents were more than
30 years of age, 65% of them were between 31-60 and
76.3% of them were more than 40 years old (Table 1).
The mean age was 53.68 + 15.01 years. The mean
cholesterol among non-smokers, ex-smokers, and
current smokers were 230.08 +48.22,223.58 +42.80,
and 230.08 +48.22, respectively. The mean triglyceride
among non-smokers, ex-smokers, and current smokers
were 150.05+78.23, 148.47+69.80, and 180.01 + 111.99,
respectively (Table 2). In comparison among groups,
there was no significantly statistical difference in
cholesterol level (p =0.22), but there was significantly
statistical difference in triglyceride level (p=0.02) (Table
2). The means of triglyceride between non-smokers and
current smokers, and between ex-smokers and current
smokers were significantly statistical different (p =
0.026, 0.043, respectively (Table 3).

Discussion

Measurement of blood lipids in the clinical
laboratory has become increasingly important because
of the predictive association with cardiovascular
diseases, especially coronary artery disease®'?. Lipid
profiles in health check-up are usually the evaluation
of'total cholesterol, triglyceride, HDL cholesterol, and
LDL cholesterol. In this study, only total cholesterol
and triglyceride were measured for economic purpose.
It showed that the mean triglyceride of non-smokers
was significantly statistical different from current

Table 3. Comparisons of means of triglyceride classified
by smoking status (n = 401)

Smoking
status

Mean
difference

p-value

Non-smoker Ex-smoker 1.59-29.96 1.0000.026*

Current smoker

Ex-smoker  Non-smoker -1.59 1.000
Current smoker -31.55 0.043*

Current Non-smoker 29.96 0.026*

smoker Ex-smoker 31.55 0.043*

* significant level at p < 0.05
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smokers and ex-smoker or smoking is associated with
significantly higher serum concentrations of trigly-
ceride which is the same as the other studies. However,
the result of the association with total cholesterol is
different from the other studies®®. There are many
factors that are involved in the different results, such
as, diet, physical activity, body weight and the waist/
hip ratio, smoking, alcohol consumption and psycho-
social conditions!. The other factor that affects blood
lipids are genetic variation?. The effect of smoking
on the serum lipid levels is also dependent on age and
gender®, The triglyceride level is one of several lipid
parameters that can aid prediction of CHD risk. An
elevated plasma triglyceride level is strongly associated
with an increased risk of CHDU!®), Raised triglyceride
levels can be present in individuals at risk for CHD
when the total cholesterol is normal. The role of trig-
lyceride in CHD pathogenesis is thought to involve
several direct and indirect mechanisms, such as effects
on the metabolism of other lipoproteins, transport
proteins, enzymes, and on coagulation and endothelial
dysfunction'”. However, not all individuals with raised
triglyceride levels have increased risk of CHD. Factors,
such as, genetic defects, diet, age, lifestyle, and a range
of medical conditions, drug therapy and metabolic
disorders, can also affect the triglyceride level®?.
Hypertriglyceridemia is frequently associated with other
lipid abnormalities and the metabolic syndrome, which
are linked to coronary artery disease®'?. Smoking is
also arisk factor for pancreatitis®?. Elevated triglyceride
level in priests may be partly caused by eating more
sugar than general male population. However, the priests
who are smokers should be checked for serum lipids,
especially triglyceride for early intervention of CHD
and other diseases induced by hypertriglyceridemia.

Conclusion

The results suggest that cigarette smoking
increases serum triglyceride level in this group of
priests, but does not affect serum total cholesterol level.
The priests who usually smoke should be checked for
serum lipids, especially triglyceride for early intervention
of CHD and other hypertriglyceridemia-induced
diseases.

Acknowledgement

The author wish to thank Dr. Sawasdi
Thakerngdej, the ex-director of Priest Hospital who
initiated the health check-up program for the priests
and Dr. Waraporn Bhumisawasdi, Director of Priest
Hospital who supported this study.

J Med Assoc Thai Vol. 91 Suppl. 1 2008

References

1. McGill HC Jr. Potential mechanisms for the aug-
mentation of atherosclerosis and atherosclerotic
disease by cigarette smoking. Prev Med 1979; 8:
390-403.

2. Maeda K, Noguchi Y, Fukui T. The effects of
cessation from cigarette smoking on the lipid and
lipoprotein profiles: a meta-analysis. Prev Med
2003;37:283-90.

3. Craig WY, Palomaki GE, Haddow JE. Cigarette
smoking and serum lipid and lipoprotein concen-
trations: an analysis of published data. BMJ 1989;
298:784-8.

4. Tsiara S, Elisaf M, Mikhailidis DP. Influence of
smoking on predictors of vascular disease.
Angiology 2003; 54: 507-30.

5. Chularojanamontri V, Kewsiri D, Chuapasert S,
Chanrit S, Viseshakul D. Effects of cigarette
smoking and alcohol consumption on blood lipid
variables. ] Med Assoc Thai 1985; 68: 503-7.

6. Chatkaew C. Effect of cigarette smoking on lipid
profiles in Metropolitant Waterworks employees
[Thesis for Master of Science in Public Health
(Nutrition)]. Bangkok: Mahidol University; 1990.

7. Narawiwat N. Cigarette smoking and serum
cholesterol, triglyceride, blood pressure, plasma
glucose and kidney function. Reg 4 Med J 2003;
22:177-81.

8. Charoenkha N, Kangsakulniti N, Kengkarnpanich,
Kusolwisitkul W, Pichainarong N, Silapasuwan ,
et al. Smoking of priests in Thailand. Bangkok:
Report of Faculty of Public Health, Mahidol
University; 2004.

9. Charuruks N. Blood lipids: Its clinical importance
and laboratory method. Chula Med J 2006; 50:
443-58.

10. Patel A, Barzi F, Jamrozik K, Lam TH, Ueshima H,
Whitlock G, et al. Serum triglycerides as a risk
factor for cardiovascular diseases in the Asia-
Pacific region. Circulation 2004; 110: 2678-86.

11. Jeppesen J, Hein HO, Suadicani P, Gyntelberg F.
Triglyceride concentration and ischemic heart
disease: an eight-year follow-up in the Copenhagen
Male Study. Circulation 1998; 97: 1029-36.

12. Hopkins PN, Heiss G, Ellison RC, Province MA,
Pankow JS, Eckfeldt JH, et al. Coronary artery
disease risk in familial combined hyperlipidemia
and familial hypertriglyceridemia: a case-control
comparison from the National Heart, Lung, and
Blood Institute Family Heart Study. Circulation
2003; 108: 519-23.

S43



13. Thelin A, Stiernstrom EL, Holmberg S. Blood lipid  18. Abdel-Maksoud MF, Hokanson JE. The complex

levels in a rural male population. J Cardiovasc Risk role of triglycerides in cardiovascular disease.
2001; 8:165-74. Semin Vasc Med 2002; 2: 325-33.

14. Senti M, Aubo C, Bosch M. The relationship 19. Breuer HW. Hypertriglyceridemia: a review of
between smoking and triglyceride-rich lipoproteins clinical relevance and treatment options: focus
is modulated by genetic variation in the glycopro- on cerivastatin. Curr Med Res Opin 2001; 17:
tein I1Ia gene. Metabolism 1998; 47: 1040-1. 60-73.

15. Kuzuya M, Ando F, Iguchi A, Shimokata H. Effect 20. Pejic RN, Lee DT. Hypertriglyceridemia. J Am Board
of smoking habit on age-related changes in serum Fam Med 2006; 19: 310-6.
lipids: a cross-sectional and longitudinal analysis  21. Brewer HB Jr. Hypertriglyceridemia: changes in the
in a large Japanese cohort. Atherosclerosis 2006; plasma lipoproteins associated with an increased
185:183-90. risk of cardiovascular disease. Am J Cardiol 1999;

16. Hokanson JE, Austin MA. Plasma triglyceride level 83:3F-12F.
is arisk factor for cardiovascular disease indepen-  22. Dzien A, Dzien-Bischinger C, Hoppichler F,
dent of high-density lipoprotein cholesterol level: Lechleitner M. The metabolic syndrome as a link
a meta-analysis of population-based prospective between smoking and cardiovascular disease.
studies. J Cardiovasc Risk 1996; 3: 213-9. Diabetes Obes Metab 2004; 6: 127-32.

17. Cullen P. Evidence that triglycerides are an inde- 23. Grundy SM. Hypertriglyceridemia, insulin resis-
pendent coronary heart disease risk factor. Am J tance, and the metabolic syndrome. Am J Cardiol
Cardiol 2000; 86: 943-9. 1999; 83: 25F-9F.

WAYAINS  uynssa il uAanranss aNluNgUNNNIIUAT
Iwsid u ving

% g P o o o = = -
75)3;”./?35 dA: LW@F]ﬂH'IN@?’@\?ﬂ’??WUg]”?ﬁlﬂ?ﬁﬂﬂz%ﬂuz‘@[,@ Lm@ﬁ‘@@u@zz@]?ﬂ@ééﬂ@ZT@TUL@@@YUW?Z J&

1
o

A915717 TUNPUNWNNI AT
7 quazasnis: lansaaseavladiulane meseauaslasnarelsslunisasea wnimwss 9l 401 gulu
NUNMATNATUAZINTAOLULL BURIAAEaRUNT, LLyE
WAMFAN: 76.3 % 989nsz 982 1gaNNTT 40 i mm@m/ 53.68 + 15.01 i Anadbzes lmia wesea
veanguitial uyy3 nguime, uyvSusianuda ngndl uyvd uaznguwar shiauaih 230.08 + 48.22,
223.58 + 42.80, 230.08 + 48.22, 226.65 + 46.58 AINEIAL AnaAzveclaTnAiTe s lunguitly uyyF
n@'yﬁyuyw?'umﬁm@ﬁ’o n@'uﬁwuyw?umwn asianuaihy 150.05 + 78.23, 14847 + 69.80, 180.01 + 111.99,
154.87 + 83.71 mNAIAY Im s FaLidlessndngunydn [udaauusns e iy AN Galuseay
Taa 1mesen (p = 0.22) wsdAruuansvee vl 1AYne D@ luszaulnsnaigalasd (p = 0.02)
e Suuiuaaderedlnnaime sfssninanguit i uyysiungnil, gy nguil, uyysusidnudariungy
7i ﬂuyw?wm’vﬁmml,mnm'wﬂﬂiwﬁﬁﬂ °m”mm\7 ng (p = 0.026, 0.043) AINAALI

suwna: mnmmmnmuwmmi uumuwmwm sovlmsndme lsaluaanlunse 9l uslidua
seszaulaia nesen  Aviuwsz a8l uyusaemasasaassaLlnsndae ladiiveaz 1ddn1stlaeiunas
Lﬁmfmm@mLﬁ'ﬂmﬁo’lmmzfmmnmmn?muim‘nmsﬁ@Zmw\mw]

S44 J Med Assoc Thai Vol. 91 Suppl. 1 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


