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Article Info ABSTRACT
Diabetes mellitus (DM) is a metabolic condition
characterized by hyperglycemia and abnormalities in
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related to insulin resistance, which increases blood sugar
levels by increasing lipolysis and decreasing lipogenesis
in fat cells. To determine differences in lipid profiles (total
Diabetes Mellitus cholesterol, HDL, LDL, triglycerides) in diabetes mellitus
Lipid Profile sufferers based on cigarette consumption. This research is
Cigarettes Analytical Observational using secondary data with an
approach Cross Sectional. The sampling method used in
this research was purpossive sampling. Data was
collected using medical record data on the lipid profile of
48 samples of diabetes mellitus sufferers who consumed
cigarettes and analyzed using statistical tests Paired
Sample t-test. Were that the mean levels of total
cholesterol, HDL, LDL and triglycerides in diabetes
mellitus patients who consumed less than 20 cigarettes per
day were 228.8 mg/dL, 49 mg/dL, 127.4 mg/dL and 144.4
mg/dL. The mean levels of total cholesterol, HDL, LDL
and triglycerides in diabetes mellitus sufferers who
consumed more than 20 cigarettes per day were 185.3
mg/dL, 32.7 mg/dL, 116.7 mg/dL and 148 mg/dL. There is
a significant difference between the HDL lipid profile in
diabetes mellitus patients who consume less than 20
cigarettes per day and more than 20 cigarettes per day.
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INTRODUCTION

Diabetes is a non-communicable degenerative disease whose prevalence continues to increase
every year. According to data International Diabetes Federation (2015), 415 million people
worldwide are estimated to suffer from diabetes mellitus. In 2040, it is estimated that there will be
around 642 million people suffering from diabetes mellitus (Harahap, 2021). According to
predictions World Health Organization (WHO), the incidence of diabetes in Indonesia could
increase significantly from 8.4 million cases in 2000 to 21.3 million cases in 2030 (Pinakesty &
Azizah, 2020). Based on the results of the 2018 NTB Basic Health Research (RISKESDAS), the
prevalence of diabetes mellitus in NTB province in 10 city districts was 1.16% and East Lombok
district was 1.08% (Riskesdas NTB, 2018).

Diabetes mellitus (DM) is a metabolic condition characterized by hyperglycemia and
abnormalities in protein, lipid and carbohydrate metabolism. If diabetes sufferers are not treated
properly, it will cause damage to various body organs and affect small blood vessels (kidneys) and
large blood arteries (heart, brain and feet). This condition may increase the risk of coronary artery
disease (Firdayanti et al., 2017).
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One of the causes of cardiovascular disease is a person's smoking habit, more than 4000
chemicals and 43 carcinogenic substances are found in cigarettes. These ingredients cause the
release of hormones involved in fat metabolism, increasing lipolysis processes and the production
of free fatty acids in the blood. The liver then produces large amounts of lipoproteins to transport
these free fatty acids (Qoridisa et al., 2018).

According to data from the Central Statistics Agency, the percentage of smoking aged > 15
years in West Nusa Tenggara province continues to increase from 2020 to 2022. In 2020 it was
30.58%, then increased to 32.71% in 2021 and in 2022 will increase again by 33.20%
(8). Meanwhile, according to the 2018 NTB Basic Health Research Results (RISKESDAS), the
prevalence of smoking among residents > 10 years old in East Lombok is 25.79% (Riskesdas NTB,
2018).

Smoking is one of the bad habits of society that can cause DM. Smoking can affect the way the
body processes glucose, which can cause DM. Smoking is a risk factor for insulin resistance (Seifu,
2015). An increase in lipid profile is directly related to insulin resistance, which increases blood
sugar levels by increasing lipolysis and decreasing lipogenesis in fat cells (Suyatno et al.,
2021). According to several studies, smoking can reduce anti-atherogenic HDL cholesterol and
increase levels of triglycerides, LDL and total cholesterol in blood serum. This is because nicotine,
the main ingredient in cigarettes, has the ability to increase catecholamine secretion thereby
increasing lipolysis. As a result, triglyceride, cholesterol and VLDL levels increase, while HDL
levels decrease (Raditya et al., 2019).

Based on Samudra's et al., 2021 research shows that the HDL cholesterol levels of diabetes
mellitus sufferers in active smokers are lower than those of passive smokers and the total cholesterol
levels of diabetes mellitus sufferers of active smokers are higher than those of passive smokers,
however in this study a complete lipid profile examination was not carried out, so research is needed
further to find out whether there are differences in lipid profiles in the form of total cholesterol, HDL
cholesterol, LDL cholesterol and triglycerides in diabetes mellitus sufferers based on the number of
cigarettes consumed per day.

MATERIALS/METHOD

The research carried out was research with a cross sectional research design. The research was
carried out at RSUD Lombok Timur, from October to March 2024. The population in this study was
all medical record data of diabetes mellitus patients at RSUD Lombok Timur who had a lipid profile
examination, totaling 48 people. The sample in this study was all lipid profile data for diabetes
mellitus sufferers who consumed cigarettes at RSUD Lombok Timur, totaling 48 samples. The
independent variable in this study is cigarette consumption. The dependent variable in this study is
the lipid profile in diabetes mellitus sufferers. The results of examining lipid profiles in diabetes
mellitus sufferers based on cigarette consumption are presented in tabular form and then the data
obtained is analyzed statistically using the paired sample t-test.

RESULTS AND DISCUSSION

The results of examining lipid profile levels in diabetes mellitus sufferers who consume less
than 20 cigarettes per day and more than 20 cigarettes per day can be seen in tables 1 and 2 below.

Table 1. Results lipid profile examination based on cigarette consumption less than 20 cigarettes

per day
No. Kode Sampel Pemeriksaan profil lipid pada penderita DM yang
mengkonsumsi rokok <20 batang perhari dalam satuan mg/dL
Chol-total HDL LDL TG (mg/dL)
(mg/dL) (mg/dL) (mg/dL)
L. AH 209.3 36 120 62
2. AQ 142.7 30 82 155
3. N 275.9 87 165 121
4. H 329.2 67 70 62
S. S 183.4 58 51 172
6. DA 199 55 130 72
7. F 320.6 51 208 309



No. Kode Sampel Pemeriksaan profil lipid pada penderita DM yang
mengkonsumsi rokok <20 batang perhari dalam satuan mg/dL

Chol-total HDL LDL TG (mg/dL)
(mg/dL) (mg/dL) (mg/dL)
8. AS 193.1 59 117.1 85
9. S 309.2 76 186.6 2333
10. J 246.2 50 54 130
11. HS 193.4 58 51 121
12. M 212.8 69 95 242
13. MAF 190 40 120 65
14. B 214.5 43 151 105
15. R 184.4 49 118 88
16. J 303.7 36 240 137
17. LM 140.3 32 121 114
18. S 169.9 46 144 64
19. ZA 399.8 33 225 150
20. MO 179.3 37 113 149
21. S 264.9 43 98 274
22. M 205.8 43 140.4 112
23. Z1 269.3 41 171 285
24. RM 156.5 38 87 159
Rerata 228.8 49 127.4 144.4
Table 2. Results lipid profile examination based on cigarette consumption more than 20 cigarettes
per day
Pemeriksaan profil lipid pada penderita DM yang
No. Kode Sampel mengkonsumsi rokok >20 batang/hari dalam satuan mg/dL
Chol-total HDL LDL TG (mg/dL)
(mg/dL) (mg/dL) (mg/dL)
1. RM 176 42 127 38
2. A 250.5 35 203 65
3. T 187.2 27 150 49
4. A 130.1 25 87 90
5. H 215.6 39 170 34
6. B 170 36 124 50
7. AQ 146.7 30 82 155
8. J 294 23 221 253
9. MN 122.3 25 78.5 94
10. MS 165.7 20 93 264
11. M 133 30 83 99
12. M 138.2 17 71 253
13. R 196.3 37 108 258
14. SA 233.1 39 143 254
15. S 142 32 90 99
16. R 149.2 23 94 162
17. S 174.6 38 36 150
18. MH 233.1 39 143 254
19. S 212.4 34 152 132
20. S 188.7 35 140 120
21. AQ 130.2 35 51 222
22. M 223.5 41 151 135
23. R 243.2 45 156 212
24. Z1 192.5 40 48 112
Rerata 185.3 32.7 116.7 148

Based on the results of lipid profile examinations (total cholesterol, HDL, LDL, triglycerides),
diabetes mellitus sufferers who consume less than 20 cigarettes per day have a higher mean



difference in total cholesterol levels, namely 19%, HDL, namely 33%, and LDL, namely 8%.
Meanwhile, for cigarette consumption of more than 20 cigarettes per day, a higher mean difference
in TG levels was found, namely 2%.

The results of examining lipid profile levels in diabetes mellitus sufferers based on cigarette
consumption were analyzed using statistical tests, where the first test carried out was the normality
test method. Shapiro-Wilk.

Table 3. Test Statistics Paired Sample t-test total cholesterol lipid profile

Paired Differences
95% Confidence
Interval of the
Difference
Std. .
Mean SFd'. Error Lower Upper t df Sl.g' (2
Deviation tailed)
Mean
Pair | Chol-total <20 43.5083 | 91.9685 | 18.7730 | 4.6734 82.3432 | 2318 | 23 0.30
1 batang/hari -
Chol-total >20
batang/hari
Based on the results of table 3 statistical tests Paired Sample t-test The above total cholesterol
lipid profile results were obtained p-value (0.30) > 0.05, then Ho is accepted and Ha is rejected,
meaning that it can be said that there is no difference in the total cholesterol lipid profile in diabetes
mellitus sufferers based on cigarette consumption.
Table 4. Statistical Test Paired Sample t-test HDL lipid profile
Paired Differences
95% Confidence
Interval of the
Difference
Std. .
Mean SFd'. Error | Lower | Upper t df Sl.g' (2
Deviation tailed)
Mean
Pair | HDL<20 16.250 19.996 4.082 | 7.806 | 24.694 | 3.981 | 23 0.001
1 batang/hari - HDL
>20 batang/hari
Based on the results of table 4 statistical tests Paired Sample t-test for the HDL lipid profile
above, the p-value (0.001) <0.05, then Ho is rejected and Ha is accepted, meaning that it can be said
that there is a difference in the HDL lipid profile in diabetes mellitus sufferers based on cigarette
consumption.
Table 5. Statistical Test Paired Sample t-test LDL lipid profile
Paired Differences
95% Confidence
Interval of the
Difference
Std. Std. Error Sig. (2
Mean Deviation Mean Lower Upper ¢ df taiglec(l)
Pair | LDL<20 10.6917 68.4597 13.9743 -18.2163 | 39.5996 765 | 23 0.452
1 batang/hari -
LDL >20
batang/hari




Based on the results of table 5 statistical tests Paired Sample t-test LDL lipid profile above, the
p-value (0.452) < 0.05, then Ho is accepted and Ha is rejected, meaning that it can be said that there
is no difference in the LDL lipid profile in diabetes mellitus sufferers based on consumption.
cigarette.

Table 6. Statistical Test Paired Sample t-test triglyceride lipid profile

Paired Differences

95% Confidence
Interval of the
Difference
Std. Std. Error Sig. (2
Mean Deviation Mean Lower Upper t df taiglec(l)
Pair | TG <20 -3.6542 100.7116 20.5577 -45.1809 | 38.8726 -178 | 23 0.860
batang/hari -
TG >20
batang/hari

Based on the results of table 6 statistical tests Paired Sample t-test for the TG lipid profile above,
the p-value (0.860) < 0.05, then Ho is accepted and Ha is rejected, meaning that it can be said that
there is no difference in the TG lipid profile in diabetes mellitus sufferers based on consumption.
cigarette.

Based on the statistical tests carried out, the results were obtained of this study showed that
there were no significant differences in the lipid profile levels of total cholesterol, LDL and
triglycerides in diabetes mellitus sufferers based on their daily cigarette consumption. Meanwhile,
there are significant differences in the HDL lipid profile levels of diabetes mellitus sufferers based
on their daily cigarette consumption.

According to several studies, smoking can reduce anti-atherogenic HDL cholesterol and
increase levels of triglycerides, LDL and total cholesterol in blood serum. This is because nicotine,
the main ingredient in cigarettes, has the ability to increase catecholamine secretion thereby
increasing lipolysis. As a result, triglyceride, cholesterol and VLDL levels increase, while HDL
levels decrease (Raditya et al., 2019). In the results of research that has been carried out, namely for
total cholesterol, LDL and triglyceride levels, the results showed that there were no significant
differences based on daily cigarette consumption, in accordance with previous research, showing
that the differences in HDL and LDL levels were not significant between smokers and non-smokers.
It can be caused by several factors, namely age, diet, physical activity, body weight, waist and hip
ratio, psychological disorders, and genetic diversity (Al-Jaf & Al-Jaf, 2020). The lipid profile levels
of diabetes mellitus sufferers are also often abnormal, causing the effect of smoking to be less
significant on the lipid profile levels of diabetes mellitus sufferers, because they already have
abnormal lipid metabolism before (Pratiwi, 2022).

According to Arum Pravitasari, 2021 an increase in the number of cigarettes consumed
every day can increase the levels of nicotine and free radicals absorbed by the body which can
worsen the serum lipid profile of smokers. Where this opinion is in line with the results of research
that has been carried out on differences in lipid profiles in diabetes mellitus sufferers based on
cigarette consumption on HDL lipid profile levels, where significant differences were found in HDL
lipid profile levels in diabetes mellitus patients who consumed less than 20 cigarettes per day and
those who consumed less than 20 cigarettes per day. HDL lipid profile levels in diabetes mellitus
sufferers who consume more than 20 cigarettes per day with a difference of 33%. Based on Samudra
et al., 2021 research also shows that the HDL cholesterol levels of diabetes mellitus sufferers in
active smokers are lower than those in passive smokers.

CONCLUSIONS

There were no significant differences in the lipid profile levels of total cholesterol, LDL,
triglycerides, and there were significant differences in the HDL lipid profile levels.
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