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Smoking and the Risk of Type 2 Diabetes: A Cross-sectional
Analytical Study
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Background: India is undergoing epidemiological transitions with the increase in noncommunicable disease (NCD) burden. Targeting the
modifiable risk factors through lifestyle changes in the early years of life remains the most effective strategy for decreasing the prevalence of
type 2 diabetes mellitus (T2DM). To determine the association between cigarette smoking and T2DM. Materials and Methods: An analytical
cross-sectional study was conducted among the patients attending the outpatient department of a tertiary care teaching hospital in Kolkata,
West Bengal, India. Patients aged more than 35 years were enrolled, and details regarding sociodemography, clinical status, and NCD risk
factors were collected using pretested semistructured questionnaires after obtaining IEC approval. Data collected were entered in MS Excel
and analyzed using SPSS software. Simple logistic regression and multivariable logistic regression analysis were used to calculate the crude
and adjusted odds ratio with 95% confidence interval. Results: Out of 434 participants, 37.3% had diabetes mellitus, 51.6% were males, and
28.6% had alcohol consumption. Univariate logistic regression analysis revealed age, BMI, systolic BP, diastolic BP, and cigarette smoking
were significantly associated with increased risk of T2DM. Multivariable logistic regression analysis revealed cigarette smoking, systolic
BP, age, and female gender were significant risk factors for T2DM. Conclusions: Our study reported cigarette smoking and systolic BP are
modifiable risk factors associated with T2DM. Early identification of smoking through screening and appropriate control of hypertension in
T2DM patients will decrease the morbidities and mortalities in T2DM cases.
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the most effective strategy for decreasing the prevalence
of T2DM.I!

INTRODUCTION

According to the prediction, worldwide, the cases of type 2

diabetes mellitus (T2DM) will rise to 642 million by 2040.!"
The development of T2DM is primarily due to two main
factors: insulin secretion is defective by pancreatic B-cells
and the insulin-sensitive tissues are unable to respond to
insulin.[! With the epidemiological transition, the lifetime
risk (95% CI) of diabetes in India among 20-year-old men
was estimated to be 55.5 (51.6, 59.7)%, and among women,
it was 64.6 (60.0, 69.5)%.5 Women generally had a higher
lifetime risk across the lifespan.?! The risk factors of T2DM
are environmental, nutritional, and lifestyle-related. Age
and female gender are some of the nonmodifiable risk
factors of T2DM.H*%1 However, physical inactivity, obesity,
smoking, alcohol, and diet are some of the modifiable risk
factors of T2DM.I"! Targeting the modifiable risk factors
through lifestyle changes in the early years of life remains
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With the WHO estimate of 1.5 billion smokers globally by
2050,® smoking is a serious public health threat. 99.5 million
of all adults (19% of men, 2% women, 10.7% of all adults)
were tobacco smokers according to Global Adult Tobacco
Survey 2, India conducted during 2016—17.) Smoking also
has financial implications with an average monthly expenditure
of Rs. 1192.5 for cigarettes and Rs. 284.1 for Bidi.”’ Smoking
is one of the multifactorial causes for T2DM and also for
other diseases such as respiratory diseases, cancer, and
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cardiovascular diseases.!'” Cigarette smoke causes endothelial
dysfunction and vascular damage and activates blood-clotting
cascade.!'!]

The combination of increased blood glucose in diabetic
patients along with smoking accelerates vascular damage and
increases the risk of micro- and macrovascular complications
of T2DM.M-131 Evidence has shown that cessation of smoking
substantially decreases the risk of micro- and macrovascular
complications of T2DM.!*!51 The chemicals in cigarette smoke
cause inflammation throughout the body, which may decrease
the effectiveness of insulin. The chemicals from cigarette
smoke can also cause oxidative stress resulting in cell damage.
Both oxidative stress and inflammation may cause an increased
risk of diabetes.['”

However, smoking is not considered as a risk factor for T”2DM
by the American Diabetes Association and the International
Diabetes Federation.[>!”!¥1 With this background, this study
was conducted to determine the association between cigarette
smoking and T2DM.

MareriaLs AND METHODS

An observational analytical cross-sectional study was
conducted in the month of November 2022 among patients
attending the outpatient department (OPD) of a tertiary care
teaching hospital in Kolkata, West Bengal, India. The cases
attending the weekly OPD fulfilling the inclusion and exclusion
criteria were consecutively enrolled in the study.

Inclusion and exclusion criteria

Participants aged more than 35 years were invited to take
part in the study. Those who gave informed consent were
enrolled in the study. Severely ill cases requiring emergency
hospitalization were excluded from the study.

Sample size calculation

Sample size was calculated using Epi-Info software. Based on a
pilot study on 75 OPD cases in the same setting where the study
was carried out, it was found that 13 (27.1%) out of 48 nonsmokers
and 11 (40.7%) of 27 smokers had T2DM. Using the pilot study
data, with a power of 80%, the ratio of unexposed to exposed was
2:1, the two-sided confidence level was 95%, the minimum sample
size was determined by Kelsey method as 138 exposed (smokers)
and 276 nonexposed (nonsmokers). Based on this estimation, the
study enrolled 138 smokers and 296 nonsmokers.

Outcome variable

Study participants were defined as diabetics based on the
cut-off values given by American Diabetes Association,"”]
HbA1IC > 6.5% or fasting plasma glucose (FPQG)
>126 mg/dl (7.0 mmol/l) (fasting was defined as no caloric
intake for at least 8 hours) or 2-hour plasma glucose >200 mg/dl
(11.1 mmol/l) during an oral glucose tolerance test (OGTT)
or in a patient with classic symptoms of hyperglycemia or
hyperglycemic crisis, a random plasma glucose >200 mg/dl
(11.1 mmol/1).'"’ Those study participants who were already

under treatment with oral hypoglycemic agents/insulin were
also defined as diabetic irrespective of their blood glucose status.

Smoking status

Cigarette smoking habits were assessed at baseline by a
structured interview. The participants were grouped into
two mutually exclusive categories. Participants who had
smoked <100 cigarettes before the onset of T2DM were defined
as smoking exposure ‘absent’ in the study. The individuals who
had smoked >100 cigarettes before the onset of T2DM were
considered as smoking exposure ‘present’ in this study.?%?!!

Covariates and operational definitions
Age and gender were determined through self-reporting by
the study subjects.

Blood pressure was measured according to the International
Society of Hypertension guidelines (ISH).1*? A digital blood
pressure monitor was used to measure the blood pressure.
Hypertension was defined as one of the following: systolic blood
pressure >140 mmHg, diastolic blood pressure >90 mmHg, or
if the patient was under current pharmaceutical treatment for
hypertension.

Anthropometric measurements weight and height were
measured using standardized protocols on each of the
participants. Body mass index (BMI) was calculated as ratio
of weight (kilogram)/height? (meter).

Alcohol use was defined as consumption of any type of alcohol
in the last 1 year.?!’ Moderate consumption of alcohol was
defined as one to three drinks/day, whereas heavy alcohol
consumption was defined as >3 drinks/day.?*!

Adequate consumption of fruits and vegetables was defined as
five servings of fruits and vegetables per day.**

Regular physical activity was defined as 150 minutes of at least
moderate intensity physical activity per week.[*]

Study tool and variables

The study participants were interviewed using a semistructured
questionnaire. The primary outcome of interest was T2DM.
The predictor variables for the T2DM risk association were
cigarette smoking, age, gender, BMI, systolic and diastolic
blood pressure, and alcohol consumption.

Statistical analysis

The data collected were entered in Microsoft Excel and analyzed
using Epi-Info software and IBM SPSS version 28.0 (IBM,
Armonk, NY, USA). Frequency distributions and percentages
were computed for categorical variables. Chi-square test was
applied for the association between the categorical variables. A
level for testing the statistical significance was set at P < 0.05.
The unadjusted odds ratio with 95% confidence interval (CI)
was calculated using simple logistic regression to assess the
risk factors associated with T2DM. Multivariable logistic
regression analysis was used to calculate adjusted odds
ratio with 95% CI. The variables with clinical or statistical
significance were included in the model.
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Ethical considerations

Verbal informed consent was taken from each participant prior
to collecting data. The purpose of the study was explained
to the study subjects. They were assured that their personal
identity would be kept confidential and the data will be used
for research purposes. National Ethical guidelines and the
1964 Helsinki Declaration and its latest amendment were
followed during the study. The study was approved by the
Institute Ethics Committee vide reference MC/KOL/IEC/
NON-SPON/1572/11/2022 dated 05/11/2022.

ResuLts

A total of 434 study participants were included in the study.
T2DM was diagnosed in 37.3% (162/434) study participants.
There were 51.6% (224/434) males and 48.4% (210/434)
females. 39.6% (172/434) were diagnosed with hypertension.
28.6% (124/434) had moderate consumption of alcohol,
whereas 71.4% (310/434) did not consume alcohol at all.
No one in the study reported heavy alcohol consumption.
31.8% (138/434) were smoking cigarettes. All the study
subjects were found to be consuming an inadequate quantity
of fruits and vegetables. The physical activity in the study
participants was not regular, that is, less than 150 minutes per
week of moderate intensity activity.

As seen in Table 1, T2DM was found in 37.5% (84/224)
males, whereas 37.1% (78/210) females were diagnosed with
T2DM. 41.4% (67/162) smokers were diagnosed with T2DM
as compared to 58.6% (95/162) nonsmokers.

As seen in Table 2 upon univariate logistic regression analysis,
five variables were significantly associated with greater risk
of T2DM: age, BMI, systolic BP, diastolic BP, and cigarette
smoking. However, after controlling for all independent
variables in the adjusted (multivariable) logistic regression
analysis, cigarette smoking, systolic BP, age, and female
gender were significant risk factors for T2DM. Moderate
alcohol consumption was associated with a protective effect
for the development of T2DM, and this retained its statistical
significance in the multivariate analysis.

Based on the reference article by Philip Cole and Brian
MacMohan,?®! the attributable risk percentage (AR%) was
calculated among the smokers by using the formula AR%
among exposed = RR — 1/RR % 100%, where RR, the
relative risk, is the ratio of the risk among the exposed to that
among the unexposed. AR can be best derived from cohort
studies. However, its estimation from case-control studies is
also possible if controls represent the general population. In
the present study, the attributable risk percent to smoking in
diabetic cases is 33.91%.

Discussion

In the present study, after multivariate logistic regression
analysis, we found that with every unit (year) increase in
age, the risk of developing T2DM was 1.08 times with 95%
CI [1.05, 1.10], which was statistically highly significant.
Several studies have documented that as age advances,
the risk of T2DM increases.?’?®! As the age advances, it is

Table 1: Distribution of study population according to T2DM status

Variable Characteristics Diabetes Present n=162 Diabetes Absent n=272
Age, years Range 41.0-95.0 35.0-81.0
Mean age (SD) 59.5(9.4) 50.4 (9.0)
Median age (IQR) 60 (53.0-65.0) 48 (43.5-56.0)
Age, years 35-44 (n, %) 9 (10.1) 80 (89.9)
45-54 34 (24.1) 107 (75.9)
55-64 71 (54.2) 60 (45.8)
>65 (n, %) 48 (65.7) 25(34.2)
Gender Male (n, %) 84 (51.9) 140 (51.5)
Female (n, %) 78 (48.1) 132 (48.5)
BMI Range 17.5-30.4 16.0-32.3
Mean age (SD) 24.3 (2.8) 23.0 (2.7)
Median age (IQR) 24.0 (22.2-26.0) 22.8(21.0-24.6)
Systolic BP Range 90-170 90-210
Mean BP (SD) 134.9 (14.2) 123.9 (17.3)
Median BP (IQR) 139 (124-140) 120 (110-130)
Diastolic BP Range 58-108 60-120
Mean BP (SD) 83.9(8.9) 77.2 (10.3)
Median BP (IQR) 85 (80-90) 78.5 (70-80)
Hypertension Present 96 (55.8) 76 (44.2)
Absent 66 (25.2) 196 (74.8)
Moderate Alcohol Yes (n, %) 30 (18.5) 94 (34.6)
consumption No (n, %) 132 (81.5) 178 (65.4)
Cigarette smoking Yes (n, %) 67 (41.4) 71 (26.1)
No (n, %) 95 (58.6) 201 (73.9)
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Table 2: Univariate and Multivariate analysis of the risk factors for T2DM

Variable Unadjusted OR [95% Cl] Adjusted OR [95% ClI] P
Age (continuous) 1.1[1.07-1.13] 1.08 [1.05, 1.10] 0.000
Gender
Male (reference) 0.032
Female 0.98 [0.67, 1.46] 2.16[1.07, 4.35]
BMI (continuous) 1.18 [1.09-1.27] 1.04 [0.95, 1.13] 0.357
Systolic BP (continuous) 1.04 [1.02-1.05] 1.02 [0.99, 1.04] 0.053
Diastolic BP (continuous) 1.07 [1.04-1.09] 1.02[0.99, 1.06] 0.129
Moderate alcohol consumption
No (reference) 0.002
Yes 0.43[0.26, 0.69] 0.35[0.18, 0.68]
Cigarette smoking
No (reference) 0.001

Yes 1.99 [1.32, 3.02]

3.59[1.71, 7.58]

associated with the development of insulin resistance, 3-cell
dysfunction, and glucose intolerance,?® thus increasing the risk
of developing T2DM.P! The mitochondrial function reduces,
which contributes to insulin resistance.?®

There was no significant difference in gender when we
did the univariate analysis. However, in the multivariate
analysis, female gender was having 2.16 times greater odds of
developing T2DM with 95% CI [1.07, 4.35]. Zhang H et a/.>"
found that the overall prevalence of T2DM was slightly higher
in women as compared to men, but the difference was not
statistically significant. Duboz P et al.*"! found that women
aged > 40 years were at significantly higher risk of diabetes
than men.

With every unit rise in systolic blood pressure, the adjusted
odds ratio of being diagnosed as T2DM was 1.02 with
95% CI [0.99, 1.04], which came out to be just statistically
significant (P = 0.053). Individuals with hypertension often
exhibit insulin resistance and are at greater risk of developing
diabetes than normotensives.?? In patients with diabetes,
hypertension is twice as frequent as compared with those who
do not have diabetes.*” The association between hypertension
and T2DM has been found in other studies.”

Moderate drinking of alcohol had a protective effect for the
development of T2DM in our study. In a systematic review
regarding the effect of alcohol consumption on diabetes
mellitus by Howard et al.,”* moderate consumption of alcohol
was associated with a decreased incidence of diabetes mellitus.

Cigarette smoking was associated with a 3.59 times
significantly greater odds of T2DM as compared to nonsmokers
in the multivariate analysis. Wannamethee et al.’* found after
adjustment for confounders that cigarette smoking increased
the risk of diabetes. Rimm et al.’! investigated a comparatively
rare study among women to explore the relationship between
smoking and incidence of diabetes and found that current
smokers exhibited an increased risk of diabetes. Manson
et al. .’ studied US male physicians and found significantly
increased risk of self-reported diabetes and smoking.

Foy et al.” concluded that current smokers had greater risk of
diabetes than never smokers after adjustment for confounding
factors. However, study by Henkin er a/.?" did not reveal an
association between active smoking and insulin sensitivity. The
authors concluded that the association between exposure to the
environmental tobacco smoke (ETS) and insulin sensitivity
was a puzzling finding and further investigations were required
in other populations.

Those with T2DM carry a higher risk of mortality from
cardiovascular disease (CVD) as compared to nondiabetics.]
Cigarette smoking is also arisk factor for development of CVD.!

CoNncLusIoN

Prevention of smoking habits during the early years of life will
benefit the population in decreasing the burden of T2DM and
CVD. Our study reported cigarette smoking and systolic BP are
modifiable risk factors associated with diabetes mellitus. Early
identification of smoking through screening and appropriate
control of hypertension in T2DM patients will decrease the
morbidities and mortalities in T2DM cases.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Ogurtsova K, da Rocha Fernandes JD, Huang Y, Linnenkamp U,
Guariguata L, Cho NH, et al. IDF Diabetes Atlas: Global estimates for
the prevalence of diabetes for 2015 and 2040. Diabetes Res Clin Pract
2017;128:40-50.

2. Roden M, Shulman GI. The integrative biology of type 2 diabetes.
Nature 2019;576:51-60.

3. Luhar S, Kondal D, Jones R, Anjana RM, Patel SA, Kinra S, et al.
Lifetime risk of diabetes in metropolitan cities in India. Diabetologia
2021;64:521-9.

4. Fletcher B, Gulanick M, Lamendola C. Risk factors for type 2 diabetes
mellitus. J Cardiovasc Nurs 2002;16:17-23.

5. Maddatu J, Anderson-Baucum E, Evans-Molina C. Smoking and the
risk of type 2 diabetes Transl Res 2017;184:101-7.

W (ndian Journal of Community Medicine | Volume 49 | Issue 4 | July-August 2024




20.

21.

22.

23.

Debnath, et al.: Smoking and diabetes

Sattar N. Gender aspects in type 2 diabetes mellitus and cardiometabolic
risk. Best Pr Res Clin Endocrinol Metab 2013;27:501-7.

Wu Y, Ding Y, Tanaka Y, Zhang W. Risk factors contributing to type 2
diabetes and recent advances in the treatment and prevention. Int J] Med
Sci 2014;11:1185-200.

World Health Organization. WHO report on the global tobacco epidemic
2021: Addressing new and emerging products. Geneva, 2021. Available
from: https://www.who.int/publications/i/item/9789240032095. [Last
accessed on 2022 Nov 01].

World Health Organization. GATS 2 Global Adult Tobacco Survey 2
Fact sheet | India 2016-2017. 2016. Available from: https://www.who.
int/tobacco/surveillance/survey/gats/GATS India 2016-17 FactSheet.
pdf. [Last accessed on 2019 Jun 26].

. Campagna D, Alamo A, Di Pino A, Russo C, Calogero AE, Purrello F,

et al. Smoking and diabetes: Dangerous liaisons and confusing
relationships. Diabetol Metab Syndr 2019;11:85.

. Cacciola R, Guarino F, Polosa R. Relevance of endothelial-haemostatic

dysfunction in cigarette smoking. Curr Med Chem 2007;14:1887-92.

. Chuahirun T, Simoni J, Hudson C, Seipel T, Khanna A, Harrist RB,

et al. Cigarette smoking exacerbates and its cessation ameliorates renal
injury in type 2 diabetes. Am J Med Sci 2004;327:57-67.

. Al-Delaimy WK, Manson JAE, Solomon GG, Kawachi I, Stampfer MJ,

Willett WC, et al. Smoking and risk of coronary heart disease among
women with type 2 diabetes mellitus. Arch Intern Med 2002;162:273-9.

. PanA, Wang Y, Talaei M, Hu FB. Relation of smoking with total mortality

and cardiovascular events among patients with diabetes mellitus:
A meta-analysis and systematic review. Circulation 2015;132:1795-804.

. QinR, Chen T, Lou Q, Yu D. Excess risk of mortality and cardiovascular

events associated with smoking among patients with diabetes:
Meta-analysis of observational prospective studies. Int J Cardiol
2013;167:342-50.

. Cigarette Smoking: A Risk Factor for Type 2 Diabetes | FDA. Available

from:  https://www.fda.gov/tobacco-products/health-effects-tobacco-
use/cigarette-smoking-risk-factor-type-2-diabetes. [Last accessed on
2022 Nov 01].

. American Diabetes Association. Type 2 Diabetes Risk Test. Available from:

https://diabetes.org/diabetes/risk-test. [Last accessed on 2022 Dec 26].

. International Diabetes Federation — Home. Available from: https:/

www.idf.org/. [Last accessed 2022 Oct 31].

. American Diabetes Association. Diagnosis and classification of diabetes

mellitus. Diabetes Care 2010;33(Suppl 1):S62-9.

Foy CG, Bell RA, Farmer DF, Goff DC, Wagenknecht LE. Smoking
and incidence of diabetes among U.S. Adults: Findings from the insulin
resistance atherosclerosis study. Diabetes Care 2005;28:2501-7.

World Health Organization. STEPwise approach to NCD risk factor
surveillance (STEPS). Available from: https://www.who.int/teams/
noncommunicable-diseases/surveillance/systems-tools/steps. [Last
accessed on 2022 Oct 11].

Global Hypertension Practice Guidelines. Int Soc Hypertens 2021.
Auvailable from: https://ish-world.com/ish-global-hypertension-practice-
guidelines/. [Last accessed on 2022 Oct 11].

Howard AA, Arnsten JH, Gourevitch MN. Effect of alcohol
consumption on diabetes mellitus: A systematic review. Ann Intern Med
2004;140:211-9.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Wang DD, LiY, Bhupathiraju SN, Rosner BA, Sun Q, Giovannucci EL,
et al. Fruit and vegetable intake and mortality: Results from two
prospective cohort studies of US men and women and a meta-analysis
of 26 cohort studies. Circulation 2021;143:1642-54.

Fiizéki E, Banzer W. Physical activity recommendations for health and
beyond in currently inactive populations. Int J Env Res Public Heal
2018;15:1042.

Cole P, MacMahon B. Attributable risk percent in case-control studies.
J Epidemiol Community Heal 1971;25:242-4.

Centers for Disease Control and Prevention. National diabetes fact
sheet: national estimates and general information on diabetes and
prediabetes in the United States. Atlanta, GA, 2011. Available from:
https://www.diabetesincontrol.com/wp-content/uploads/PDF/ndep
diabetes_facts 2011.pdf. [Last aceesed on 2022 Dec 26].

Suastika K, Dwipayana P, Semadi MS, Kuswardhani RAT, Suastika K,
Dwipayana P, et al. Age is an important risk factor for type 2 diabetes
mellitus and cardiovascular diseases. IntechOpen; 2012. Available
from: https://www.intechopen.com/state.item.id. [Last accesed on
2022 Oct 25].

Kyrou I, Tsigos C, Mavrogianni C, Cardon G, Van Stappen V, Latomme J,
et al. Sociodemographic and lifestyle-related risk factors for identifying
vulnerable groups for type 2 diabetes: A narrative review with emphasis
on data from Europe. BMC Endocr Disord 2020;20:1-13.

Zhang H, Ni J, Yu C, Wu Y, Li J, Liu J, et al. Sex-based differences in
diabetes prevalence and risk factors: A population-based cross-sectional
study among low-income adults in China. Front Endocrinol (Lausanne)
2019;10:658.

Duboz P, Chapuis-Lucciani N, Boétsch G, Gueye L. Prevalence of
diabetes and associated risk factors in a Senegalese urban (Dakar)
population. Diabetes Metab 2012;38:332-6.

Petrie JR, Guzik TJ, Touyz RM. Diabetes, hypertension, and
cardiovascular disease: Clinical insights and vascular mechanisms. Can
J Cardiol 2018;34:575-84.

Sun D, Zhou T, Heianza Y, Li X, Fan M, Fonseca VA, et al. Type 2
diabetes and hypertension: A study on bidirectional causality. Circ Res
2019;124:937.

Goya Wannamethee S, Gerald Shaper A, Perry IJ. Smoking as a
modifiable risk factor for type 2 diabetes in middle-aged men. Diabetes
Care 2001;24:1590-5.

Rimm EB, Manson JE, Stampfer MJ, Colditz GA, Willett WC, Rosner B,
et al. Cigarette smoking and the risk of diabetes in women. Am J Public
Health 1993;83:211-4.

Manson JAE, Ajani UA, Liu S, Nathan DM, Hennekens CH.
A prospective study of cigarette smoking and the incidence of diabetes
mellitus among US male physicians. Am J Med 2000;109:538-42.
Henkin L, Zaccaro D, Haffner S, Karter A, Rewers M, Sholinsky P, et al.
Cigarette smoking, environmental tobacco smoke exposure and insulin
sensitivity: the Insulin Resistance Atherosclerosis Study. Ann Epidemiol
1999;9:290-6.

Glovaci D, Fan W, Wong ND. Epidemiology of diabetes mellitus and
cardiovascular disease. Curr Cardiol Rep 2019;21:21.

Duncan MS, Freiberg MS, Greevy RA, Kundu S, Vasan RS, Tindle HA.
Association of smoking cessation with subsequent risk of cardiovascular
disease. JAMA 2019;322:642-50.

Indian Journal of Community Medicine |

Volume 49 | Tssue 4 | July-August 2024 I



https://www.who.int/publications/i/item/9789240032095
https://www.who.int/tobacco/surveillance/survey/gats/GATS_India_2016-17_FactSheet.pdf
https://www.who.int/tobacco/surveillance/survey/gats/GATS_India_2016-17_FactSheet.pdf
https://www.who.int/tobacco/surveillance/survey/gats/GATS_India_2016-17_FactSheet.pdf
https://www.fda.gov/tobacco-products/health-effects-tobacco-use/cigarette-smoking-risk-factor-type-2-diabetes
https://www.fda.gov/tobacco-products/health-effects-tobacco-use/cigarette-smoking-risk-factor-type-2-diabetes
https://diabetes.org/diabetes/risk-test
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps
https://ish-world.com/ish-global-hypertension-practice-guidelines/
https://ish-world.com/ish-global-hypertension-practice-guidelines/
https://www.diabetesincontrol.com/wp-content/uploads/PDF/ndep_diabetes_facts_2011.pdf
https://www.diabetesincontrol.com/wp-content/uploads/PDF/ndep_diabetes_facts_2011.pdf
https://www.intechopen.com/state.item.id

