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Abstract

Objective: Smoking is one of the modifiable risk factors foultiple diseases, such as cardiovascular diseases
(CVD), cancer, and diabetes. As smoking aggravitesinsulin resistance already presented in T2DiM, i
contributes to increasing glucose in the bloodstrethus the risk for developing diabetes complaai also
rises. The association between tobacco smokinggiyekmic control may explain the role of smoking in
increasing the risk of diabetes and its compliceior he aim of this study is to measure the associhetween
cigarette smoking and waterpipe (WP) smoking onc@&tyic controlDesign and Setting A descriptive cross-
sectional study was conducted in the NCDEG in Ammhndan.Methods: This study recruited 879 male
participants. The target population consisted bfralle patients diagnosed with T2DM, who had twarmre
regular visits to the Diabetes and Endocrinologni€l The sample was collected during the periadnfrl5
November 2015 to 15 March 2016. All patients atbegdhe center during the study period were askeidke
part in the study. The study subjects were seleadg a systematic random sample selection (etwgoy
patients) from the nursing roorResults: In the study sample, 65.1% of male participants rit achieve the
target level of HbAlc with a mean 7.6 (SD+1.21k tige of the participants ranged between 30 angtafs
with a mean of 58 years (SD+11); the mean duratibdiabetes was 9.9 (x7.2) years. In the presamtyst
65.1% participants did not achieve the recommentdegkt level for glycemic control (HbAlc <7). Abod8%

of the participants were smokers. An overall 32.8%re cigarette smokers, 69.6% of whom were of poor
glycemic control; 7.3% were water pipe smokers4%d of whom had poor glycemic control, and the revimagj
3.7% were dual (cigarettes and WP) smokers of wiib#h were of poor glycemic control. This study repdr

on overall smoking, cigarette smoking and dual dngkvere significantly associated with poor glycemi
control (p-values were 0.017, 0.032) respectivafter adjustment of other confounders includingation of
diabetes, age of patients 65 years old and aboug,atlherence, dietary adherence and waist ciracemde. On
the other hand, participants on waterpipe aloneevess likely to have good glycemic control comgangth
non-smokers, although it was a positive associaliohnot a significant one. In our study, the numbe
cigarettes smoked was not significant at using jifagistic regression analysis. However, the chiagre test
indicated that glycemic control differed signifitgnbetween participants according to the numbecigérettes
smoked. Conclusion: Most of diabetic smokers did not achieve the takgeel of glycemic control. Smoking
cigarettes and waterpipe smoking were found to laasignificant association with poor glycemic cohtafter
adjustment of other confounders such as duratiobMf age, drug adherence, dietary adherence anst wai
circumference.

Keywords: Glycemic control, Diabetes, Cigarette smoking, Waipe smoking, T2D
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1. Introduction and research problem

Diabetes mellitus is a chronic metabolic diseas wigh morbidity and mortality worldwid®. Globally, the
International Diabetes Federation (IDF) marked thatprevalence of diabetes was estimated to bet &8%
(387 million people) among adult population worldej and the figure will rise up to 10.1% (592 ritl) in
2035 with the greatest number between 40 and 58 y#aage'®. World Health Organization (WHO) reports
that Type 2 diabetes (T2DM) comprises 90% of peoyité diabetes around the worfd. The International
Diabetes Federation (IDF) reported the prevalerfichabetes in the Arab region to be 16.7% in Saudbia, in
United Arabic Emirates, 19.5%, in Bahrain, 15.2%wait, 14.4%, Oman, 13.1% and in Egypt, 10%In
Jordan, the study by Ajlouni et al showed thatghevalence of diabetes was estimated to be arodrid%®.
The main goal of diabetes management is to cobtomld glucose levels in order to prevent the cooapibns
associated with diabetes, which are primarily mieszular (such as retinopathy, nephropathy andopatiny)
and macrovascular (such as cardiovascular disehse) result from accelerated atherogendsis These
complications can reduce the quality of life andrémse morbidity and mortality rafé Glycemic control is a
key element in diabetes treatment, which is inéiddty HbAlc level in the bloodstream attached todgdobin
molecules in the previous two to three months amtsiclered the gold standard for assessing glycearitrol.
Screening and early detection of blood sugar lepedsents and provides better treatment for thasiems® ”.
The American Diabetes Association (ADA) guidelimesommended that HbAlc should be below 7% to assess
the efficacy of therapy and, if not achieved, tcoramend adjustments in diet, exercise and medicatiorder
to improve patients' glycemic contr§l. However, the IDF guidelines have changed the gémébAlc target
from 6.5% to 7.0% in 2014, In addition to controlling blood glucose to praveliabetic complications, it is
necessary to control associated modifiable riskofac The risk factors are classified into two gatées: non-
modifiable risk factors, such as age and gender naodifiable risk factors, which include obesitystipidemia,
hypertension, physical activity and smokiftl. Smoking is one of the modifiable risk factors fowltiple
diseases, such as cardiovascular disease (CVDjecatiabetes, chronic obstructive lung diseaseaatiuma. It
is associated with insulin resistance, central ibpesyslipidemia and inflammatiof”. Smoking aggravates the
insulin resistance that is already presented in MI2dnd thus contributes to increasing glucose iae th
bloodstreant™?, which in turn, increases the risk for the develept of diabetic complications. In addition,
smoking-related insulin resistance acceleratesr@ghkerosis and increases cardiovascular diseaslesamnd
long-term poor metabolic contrét®. The association between tobacco smoking and mjiigceontrol may
explain the role of smoking in increasing the $kdiabetes and its complicatiofid.

Tobacco use currently kills approximately 5.2 roiflipeople worldwide each year_ a figure expectaghtyade

to more than 8 million a year by 2030. Half of tateaths occur between the ages of 30 and 69tingsin a
loss of 20-25 years of life for smokers versus sowkers®). Globally, tobacco-affiliatedepidemics are
expected to take their toll of 10 million deathsiaally in the next 20 to 30 years due to globabtmin. More
than 70 percent of these deaths are in developngtdes®. The statistics show an increasing number of
people in developing countries smoke tobacco usingaterpipe (WP$". Jordanian Ministry of Health
reported that the prevalence of smoking increasmd 7% to 29% within a period of 2 years afterdusting a
survey in 2005 and 2007 respectivEéf WP smoking rates in the Middle East ranged from%lto 40.5%
compared with cigarette smoking rates of 20.2%5d 26, Cigarette smoking is the inhalation of the smoke
of burning tobacco in cigarett&®, while water pipe is a way of smoking tobacco ihiah the vapor passes
through water before inhalati&Y. There are different terms used to describe WRati@ns, depending on the
region, and they include WP, Pory or Goza in Eg@ttisha in Saudi Arabia and Pakistan; in Jordabahen
and Syria, it is known as Narghille or Arghila, addokah in India. It has variations in size, shagmyearance
and the type of tobacco us€8 ® According to health experts, smoking is a psyebisial addiction® .
Tobacco smoke contains more than 4,000 chemicattanbes; more than 200 of these chemicals are &mxdc
cause cancer. Toxic substances enter the circalétidhe bloodstream and affect the function of kieod
vessels and lead to the development of atherosiddesions in the arterial walls. These lesionsseanarrowing

of the arteries, which decreases blood flow. Hardgthe arterial walls makes them less elastic mpde liable

to rupture. Additionally, smoking increases plateléhesions leading to the risk of thrombosis antaism®*

25 WP smoking has harmful effects similar to cig@retmoking, and the Nicotine and Tar contents in WP
smoke are more than in cigarette smGReThe World Health Organization estimates that a WRler may
inhale as much smoke as in cigarettes smokingyleding the risk during one session of WP to haieent to
smoking 100 cigarette4®,
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1.1. Significance of the Study

The main goal of diabetes management is to comtiadd glucose levels in order to prevent complaagi
associated with diabetes including microvasculaeases (such as, retinopathy, nephropathy and pahy)
and macrovascular diseases (such as cardiovastgis@ase). These complications result from acceldrat
atherogenesis, and they reduce the quality ofdlifé increase morbidity and mortality r&e The association
between tobacco smoking and glycemic control mafagx the role of smoking in the risk of diabetesl ats
complications*”. The amount of data concerning the effect of tobammoking on glycemic control in Jordan
and in the surrounding Arab countries is limitedolsally, few researches studied the impact of @tar
smoking on glycemic control, while there are noilabde data regarding the effect of waterpipe smgkon
glycemic control.

2. Aim of the Study

The aims to determine the association between smgalkgarettes and waterpipe smoking with glycemictimol
and their relationship with other risk factors whinclude socio-demographic characteristics, aipthnaetric
measurements, and clinical data among male patiétitsST2DM in the NCDEG.

2.1 Objectives of the Study

1- To examine the relationship between cigarette sngpaihd WP smoking on glycemic control in male
groups with T2DM

2- To determine the prevalence of cigarette smokin\&® smoking among T2DM patients

3- To examine the relationship between glycemic cdntith demographic and clinical characteristics of
T2DM patients

4- To determine the prevalence of poor glycemic cdmtneong male patients with T2DM.
3. Research Questions

1- Is there a relationship between cigarette sngpiimd WP smoking and glycemic control among malés w
T2DM?

3- Is there a relationship between glycemic cordara demographic and clinical characteristics antbag
participants?

4- What is the prevalence of WP smoking and cigauishoking among T2DM patients?
5- What is the prevalence of poor glycemic coréimobng male patients with T2DM?

4. Literature Review

Source of data used in this study Started withtedaic research and focus on full copies of reléwsindies
from CINAHL (cumulative index to nursing and alliéealth lecture), MEDLINE (medical literature ondj
and Google search. This chapter presents the tliteraeview regarding glycemic control, diabetesd a
smoking. A comprehensive literature search wasopeed to explore the data available on cigarettekang
and WP smoking and the increased risk of poor ghjceontrol complications. This chapter also présehe
results of the reviewed literature that is relatethe study variables.

4.1 Glycemic Control

The success of diabetes management is calculatembrtyolling blood glucose levels measured by HbhAlc
which, according to the American Diabetes Assooia{ADA) guidelines, should be below 7% A cross-
sectional study in the United Kingdom, conductexfr1998 through 2002, recruited 10,663 participatese
age ranged between 17 to 98 years with a meanfaifiyears. This study estimated that about 76%ialietic
patients had their HbAlc over 7%. In 1998 and i@2d9% and 76% of the participants, respectivedyl poor
glycemic control, defined as HbAlc >7.0%. Particifgawith poor glycemic control were approximatelyears
younger and had been prescribed more oral hypogligcagents: 41% receivex? oral hypoglycemic agents in
1998 and 52% in 2002, In a 1999-2000 study of 4874 participants withbdites by the US National Health
and Nutrition Examination (NHANES), 37.0% of diaiogpatients achieved the target level HbAlc of kbss
7%. Patients who were non-Hispanic, white, withhhBMI, and had insulin combination with oral agemsre
found to be significantly associated with poor glyic controf®®. A study, which included 500 patients with
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T2DM, was conducted in India over one year periminf May 2011 to April 2012. This study showed timat
male participants, hypertriglycermia and genderenggnificantly associated with poor glycemic cohtiThe
study illustrated that, though positively correthtieut not statistically, elderly age (>50 yearsghler BMI,
longer duration of DM, being only on oral hypoglytie agents groups, significantly associated witlorpo
glycemic control in T2DM patient§”. Another study in San Diego, USA, of patients vii@DM included 573
individuals with a mean age of 55 years, 69% of mhaere females. Participants' ethnic mix was 53%
Hispanic, 18% Asian, 7% black, 20% white, and 2%ent The study concluded that long duration of eliab;
insulin use or different oral agents, young age high cholesterol were significantly associatedhwgioor
glycemic controf*®. A study was conducted at the King Khalid Univgrsiospital in Saudi Arabia to evaluate
glycemic control of diabetic patients. A total d¥,Q00 participants were involved in the study. Apgmately
90% of the patients were older than 40 years arid @@re obese. In this study, good glycemic conivat
acceptable in approximately 40% of those partidipa@holesterol level was normal in more than 7(%he
patients, while triglyceride was normal in 56% loéin. In about half of the participants, systoliodal pressure
was not controlled and in about 27%, the diastoli®d pressure was uncontrolled. Good glycemicrocbmias
significant in males; BMI<30 and Age<50 were siggaftly associated”. In a study conducted at Najran
Armed Forces Hospital in Saudi Arabia, 100 diabg@étients, with a mean age of 58 + 14.52 yearsgwer
involved. About 78% of the participants had pooycgimic control regarding their diabetes. Patiemtsnger
than age 65, female participants, and high levietsglyceride were significantly associated witbqr Glycemic
control®®. Another study was conducted at Al Faisal Univgrisi Saudi Arabia. A total number of 778 T2DM
patients, with a mean age of 55.03 + 11.4, padieig in the study. Females made up 62.7% of tty stample.
This study measured the mean HbA1c levels, LDLIvadood pressure, BMI and the percentage of ghjce
control. The study also monitored changes duridgyaars span. The mean of the HbAlc was 8.7 in 2006
8.6 within four years. In 2009, 16.6% of diabetatipnts had good glycemic control with HbAlc readof <
7.0%. While the mean of diabetic patients in thedrs was 13.55% with good glycemic control (HbAgbal<
7%), the systolic blood pressure and BMI increasest 4 years of time. Glycemic control showed aificant
association with LDL for three years in sequefite

A study conducted in 2010 to determine the facémsociated with poor glycemic control among pasievith
T2DM in Jordan included 917 people attending in NM@DEG. The attendants aged between 24 and 84,years
with a mean of 57.4 years. Approximately 65.1%ef 17 participants had poor glycemic control (HbAl
7%). This study estimated that with long duratidrdiabetes, participants who did not adhere tongagilans
recommended by dietitians, negative attitudes tdwatiabetes, and increased barriers to adherenoe we
significantly associated with poor Glycemic contf8l. In another study in Jordan, which included 337
participants, the mean HbAlc was 7.1%. This stegyrted that 56.1% participants had poor glycenitrol,
and about 46.6% achieved the target blood presgur&30/80. Whereas half of the patients achievedtarget
levels of TC, TG and HDL, only 10.4% achieved thegét level of LDL. Duration of the disease (>5ngand
type of treatment (insulin alone and combinatioardpy) were significantly associated with poor @lyic
control®. A further study, also conducted in Jordan, inetid 000 T2DM patients attending the NCDEG in
Amman. The participants' mean age was 58.1 (SDy&8)s. The group of participants with HbAZc10%
decreased from 15.3% to 6.0% after 12 months. @bgremic control (HbAlc < 7%) increased from 25.4%
the first visit to 27.5% in a 12-month follow-upoWw BMI, shorter duration of diabetes and higheretias
HbAlc had significant associations with good Gly@erontrol®®. Another cross-sectional design study was
conducted between June 2008 and December 2008 Kirtg Abdullah University Hospital (KAUH) in Jorda
The study included 533 T2DM patients, aged 18 yaadsabove. This study reported that poor glycerigrol
was prevalent in about 51.6% of the participantss Btudy, in addition, showed that long duratidrdiabetes

of mor(e37)than 10 years and decreased family anddrmupport significantly associated with poor giyée
control*™®.
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Table (2-1): Summary of Studies Reporting on Glycein Control
Study Year(s) Subjec | HbAlc | Prevalence | Significant Associated Age
Location/ ts Cutoff | and Level of | Factor(s)
Author(s) (No.) Point Glycemic
Control
UK 1998 10,663 | >7.0%| 76% poor OHA, younger age mean
Kathleen et al. 66
@n
USA 1999, 2000 4,874 >7.0% 37% good age at diagnosiglin in | 20 and
NHANES combination with oral, high older
Sharon et af?® BMI, non-Hispanic, white
ethnicity
USA 2004 573 >7.0% | -poor insulin use, different oral| mean
San Diego agents, younger age, high| 55
Benoit et al ? cholesterol, duration of
DM, BMI
India 2011-2012 500 >7.0%| 78.6% poof male gender, <50
Gopinath et al. hypertriglycermia 51-59
(29) >60
Saudi Arabia 2009 20,000 | >7.0%| 40% good male gender, BMI <30, | older
by Al-Rowais Age <50 than
(31) 40
years
Saudi Arabia 2014 100 >7.0% | 22% good age less than 65 yeats, higean
NAFH clinics levels of total cholesterol | 58
Harrabi et al®?
Saudi Arabia 2006 and 778 >7.0% | 16.6% good| education level, LDL, agemean
by Ferwana et | 2009 BMl, systolic blood 55
al. ¥ pressure
Jordan 2010 917 >7.0% | 65.1% poor| long duration of diahetes mean
at NCDEG not adhering to eating 57.4
by Khattab et plans, negative attitudes
al. ¥ towards diabetes, increased
barriers to adherence
Jordan 2009 337 >7.0% | 65.1% poor| duration of disease >5 | -
at JUST years, type of treatment
A Omari et al. (insulin alone and
(35) combination therapy)
Jordan 2008 533 >7.0% | 51.6% poor| long duration of diabefes mean
at KAUH more than 10 years, 50.1
Al-Akour (3" decreased family and friend
support
Jordan 2006 1,000 >7.0%| from 25% to low BMI, shorter duration | mean
at NCDEG 27% at12 | of diabetes, higher baseling 58.1
by Adham et al. month HbAlc
(36) follow- up

4.2. Smoking

Smoking is a risk factor for several diseases sigchardiovascular diseases. Several studies atiraeW/P is
as harmful to the body as cigarette smoking, ifmote damaging. A laboratory-based study compaxpdstre
to WP toxicants with cigarette smoking among 54tipigants. Each participant completed two 45-minute
sessions, one in which they smoked tobacco ussigge cigarette and a WP. Carbon Oxide (CO) irsgddy
23.9 ppm for WP and 2.7 ppm for cigarette smokPgak WP Carboxyhemoglobin (COHB) levels were three
times more than those observed in cigarette smolegk nicotine levels did not differ, however. riigant
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heart-rate increases relative to pre-smoking wdrseved at 5, 10, 15, 20, 25, and 35 minutes duttieg
cigarette session and in 5-minute intervals duthy WP session. The single cigarette and the WR wsee
associated with similar peak plasma nicotine cotmagons. The study findings support that WP smgkin
presents a risk to non-smokers via secondhand sexgiasuré®®. The prevalence of cigarette smoking and WP
smoking in several countries is increasing. A cieesstional study conducted in the UK, which incldde,436
participants in 2012 and another 12,171 particpamt2013, reported that the prevalence of WP useng
adults was about 12%. Frequent WP use was founletstatistically significant as water pipe was more
common among adult males than among females, ihehigocial grades, in younger people and in white
ethnicity ¥, A study conducted in Nablus, Palestine, in 2045ich included 336 individuals estimated that
22.8% of the participants were WP smokers, and tthiatrate was higher among males (35.5%) than gmon
females (11.5%). In logistic regression analysialengender, type of college, older age, negatiwtaboorms
and negative beliefs towards WP smoking contribtetthis habif*®. As many as 38 cohort and cross sectional
studies were conducted to establish an assessrhémt prevalence of the use of WP. Those studiperted
that the prevalence of WP smoking among adults agafollows: Pakistan, 6%, Arab Gulf region, 4% 94,2
Australia, 11%, Syria, 9% - 12%, and Lebanon, 18@up WP smoking was high in Lebanon (5%), and in
Egypt (11% - 15§*". A Cohort study, which included 287 individual$yided the participants into four groups,
according to the smoking pattern. The groups weke sfokers, cigarette smokers, dual (cigarettesVeRy
smokers, and non-smokers. The study establishédahanary artery disease (CAD) risk was worse agriir
smokers than among cigarette smokers, and thisbaajue to increased tobacco nicotine content. Tumtys
also found that there was a positive significargoamtion between the severity of CAD and the domaof
smokir;gz?er year amongst both WP and cigarette smaand between the number of cigarette and WkRosess
per day™.

4.3. Smoking and Diabetes

A relationship does exist between smoking and déxbdn Italy, a study performed to evaluate tHeat$é of
cigarette smoking on insulin sensitivity enrollearjcipants with T2DM and included 28 smokers a@dnbn-
smokers. The study found a statistically significassociation between cigarette smoking and insdirsitivity
after adjustment of potential confounders such &K, Bystolic blood pressure, triglyceride, and HigAThe
number of cigarettes smoked per day had a signifiedationship with the insulin-mediated rate atbt glucose
disposal®®. A cross-sectional study in UK, done by Europeaospective Investigation into Cancer (EPIC-
Norfolk), examined the association between cigarsthoking and HbALC. Included in the study wered2,7
men and 3,385 women. The participants' age rangbuaelen 45 to 74 years. This study concluded theatrtban
HbAlc among smokers was greater than that of narkers after adjustment of dietary intake. There alas a
relationship between HbAlc levels and the numbecigérettes smoked per day. The prevalence of gurre
smoking among men was 14.8% in the age group 8,-11.0% and 9.8% in the age groups (55 — 64)&hd

— 74) respectively; 12% of men reported being eursmnokers®. A prospective cohort study conducted in
Australia included 34 diabetic patients whose smgkiverage number was 24 cigarettes/ day. Thecipetits
were followed for one year of quitting smoking. Tinean age of the group who stopped smoking waséfsy
Seven subjects had T1DM and 27 had T2DM. Their nedatbAlc was 7.7%, which decreased to 7.0 % after
smoking cessation. This study reported improvenieribAlc with smoking cessatidf?. A cross-sectional
study, conducted in Pakistan, enrolled 2,032 ppeits to determine the association between WP ismaind
metabolic syndrome (MS) which involves central dtyeplus any two of the three factors: dyslipidemia
hypertension, and diabetes. Among the study saripl®% were current WP smokers. Prevalence of M§ wa
significantly higher among current WP smokers (38.Jas compared to non-smokers (14.8%). WP smokers
were three times more likely to have MS comparedaio-smokers after adjustment of age, sex and Istlegs.

In addition, WP smokers were significantly moreelik to have hypertriglyceridemia, hyperglycemia,
hypertension and abdominal obesff§ The National Diabetes Register in Sweden conduti® smoking-
related studies in 1996 and in 2001. Participarits diabetes were 392 in 1996 and 579 in 2001. Sthdies
concluded that the rates of smokers with TIDM w286 in 1996 and 15% in 2001. The rates were great i
females less than 30 years (12% in 1996 and 162001) and yet greater in the age group 30 — 5%yda&a%

in 1996 and 17% in 2001) than in older age gro@8 (n 1996 and 9% in 2001). The rates of smoking in
T2DM patients were 10% in 1996 and 12% in 2001. retes were greater in patients <60 years of ag# (b
1996 and 22% in 2001) than in older age groupsifv¥®96 and 9% in 2001). Smoker participants witlib™

and T2DM had a greater mean of HbAlc but a lowearmaf BMI than non-smokers. This study determined
that smoking significantly associated with increhstbAlc levels but the association decreased wikt, Bn
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both TIDM and T2DM patient4®. Another study of 204 patients with T2DM was cocted in Turkey. The
mean age of the participants was 34.84 years. Témnnage for ex-smokers was 35.83 years and for non-
smokers 41.75 years. This study showed that Hbé&del$ were higher in males, but the levels incréfgegher
with age in smokers compared with non-smoKétsA study conducted in Nigeria recruited 97 diabetitients
visiting Federal Medical Centre. This study repdrtieat 80.4% participants were non-smokers, 8.2%viduals
were current smokers, and 11.3% were past smokées.study stated that smokers with T2DM were more
likely to an increased risk of ischemic heart disegeripheral vascular disease and stfdkeA cross-sectional
study in Libya enrolled 242 participants who wer® \&mokers. This study reported that health prohleosh

as chronic cough, hypertension, diabetes, breatidas, acid peptic disorders, recurrent respiratdegtions,
and ischemic heart disease, were significantly drighmong those who had been smoking for the durati®0
years or above, and those who smoked more thane3 tper week and aged above 35 yéars

Table (2-2): Summary of Studies Reporting on Smokig and Diabetes

Study Location/ Sample Size Result(s)

Author(s)/ Year(s)

Italy 28 smokers and 12 | Diabetic smokers had higher HbAlc concentrations

Benoit et al., 20052 non-smokers compared to non-smokers.

Australia 34 diabetic smokers| There was a significant impnoet in HbAlc with

Gunton et al., 2005 smoking cessation.

Turkey 204 HbA1c levels were higher in males and in smoke

Fidanci et al., 2018° compared to females and to non-smokers.

UK 2,704 men and 3,38% Mean HbAlc among smokers was greater than that of

Sargeant et al., 2001 women non-smokers and was significant after adjustment of

European Prospective dietary intake.

Investigation into Cancer (the There was a relationship between HbAlc levels bad t

EPIC-Norfolk Studyj** number of cigarettes smoked per day.

Sweden 314 and 439 Diabetic smoker patients had a higllld mean but

Nilsson et al., 2004 a lower BMI mean compared to non-smokers.
Smoking was associated with HbAlc elevation,
independently of other risk factors such as, age, s
diabetes duration, use of antihypertensive andligidi
drugs.

4.4. Summary

The review of the literature showed that patientth wliabetes have poor glycemic control. Severadists

showed that smoking cigarettes and WP smokingiskefactors to diseases such as cardiovasculaasbseand
diabetes. Smoking increases insulin resistancecéléme prevalence of poor glycemic control amontiepts

with diabetes, which increases their risk of depi#glg microvascular and macrovascular complications.

5. Methods

This chapter discusses the research design, settingple, ethical considerations, and operatioefhitions of
variables and statistical analysis plan. The airthisf study is to determine the effect of cigareite water pipe
smoking on glycemic control and the relationshighwother risk factors that include socio-demographi
characteristics, anthropometric measurements, laridat data among male patients with T2DM in thEDEG.

5.1. Study Design

A comparative cross-sectional study was conductede National Center for Diabetes, Endocrinologg a
6.2Genetics (NCDEG).
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5.2. Setting

The NCDEG was established in Amman, Jordan, in E396@ne of the centers affiliated with the Higheugcil
for Science and Technology. The main goal of tkister is to provide quality health care, educaéind training
in the fields of diabetes, endocrinology and geseti

5.3. Sample and Sampling

The target population consisted of all male pasielthgnosed with T2DM, who had two or more regulsits to
Diabetes and Endocrinology Clinic. The sample walkected during the period from 15 November 2013 %o
March 2016. All patients attending the center dyrine study period were requested to take paiénstudy.
The study subjects were recruited using a systemmatidom sample selection (every two patients) ftbe
nursing room. Patients were excluded if there wergrevious HbAlc measurements in their files tmpare
with.

There is evidence in the literature that poor giyiwecontrol remains high (>60%) in patients witlpdy?2
diabetes, so the sample size was defined by céluglsample size equation:

Sample size = (Z=: ) P (P-1)/ (dY* by calculation (1.96)2 * 0.6(1-0.6)/ (0.64) (577 total sample). For the
purpose of providing broader, clearer and morddiabsults, the researcher had to increase the euoflithe
sample to 879 participants, thus compensating#®mntissing data.

5.4. The Inclusion Criteria includesMale patients with T2DM, All patients aged overykars and Presence of
a previous chemical laboratory (HbALc) study in pla¢ient's medical file record. Thexclusion Criteria
includesall male and female patients, Patients with T1DM Bx-smokers.

6. Ethical Considerations

The following principles of ethics in research weresured before data collection and during theseoaf the
study.

First, the researcher sought approval of NCDEG to cantthecstudy at the center. Approval of the develepm
of the research instrument to use it as the mata dallection tool in the present study was alstaioied.
Second,beneficence was achieved by explaining to theigigants the aim of the study and the benefits of
taking part in the study. The participants wereuesd that they would not be exposed to any harnsiphly,
socially or mentally. Third, data were collected from the participants whoegavverbal approval 1- to
participate in this study after explaining to trerttipants that their participation involved volary acceptance
of answering the questionnaire without any pressangl 2- to collect data from their medical fileghout
mentioning the national number, name or family naafethe participant to keep their anonymity. All
participants were informed that they had the rightisk any questions and to withdraw from the stadgny
time and this would not affect their treatment fog tare they received at the center. The reseaccmelucted
the interviews with the participants in a privab®m to ensure privacyourth, the participants were ensured of
guaranteed anonymity. The participant could fi#t tiuestionnaire without a name, and no name waoaildsked
to identify the participant and each participantuldohave a code number. In addition, it was emeaisthat
the information provided by the participants wobklused for scientific aims only.

7. Data Collection

7.1. Socio-demographic and Clinical CharacteristicQuestionnaire

A semi-structured questionnaire consisting of @demographic data, anthropometric measurementsaand
clinical data sheet was developed. The questioanaicluded the following items: information aboujea
occupation (employed, non-employed, or retiredyelleof education, and income. The clinical chanasties
and anthropometric data included type of medicatised for diabetes, other investigations, durabibdiabetes
and the last three readings of HBAlc, height, wei@MlI, lipid profile, and blood pressure (Append.
Information regarding patients' self-monitoringglicose levels, dietary adherence and compliangghysical
activity and Morisky Medication Adherence Scale averollected (Appendix B). A package including a
guestionnaire instrument consisting of the smokitadgus was developed (Appendix C).
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7.2. Medication Adherence Questionnaire

This tool was developed by Morisk{’. Medication Adherence Scale (MMAS-8) is an 8-itenesfionnaire.
The first seven questions are Yes/ No questiongeulne eighth question is a multiple-choice quastivith the
answers being (Rarely, Once in a while, Sometirbdassially, All the time). Each No answer was scoreéth \0

point except for the fifth question where the Yeswer was scored with 1 point. The eighth questias

scored O for Never, whereas any other answer waiedavith 1 point. According to the scores adheegeisc
classified into 3 categories scores: >2 = low aehee 1 or 2 = adherence 0 = high adherence. Theva®
translated into Arabic and tested for validity aetlability by Prof. Waleed Saweileh. Permissionsvadbtained
from the author of the Arabic version of MMAS-8lie used in this study by e-mail (Appendix B).

7.3. Smoking Status Questionnaire

Smoking questionnaire in Arabic language for WP lémg was developed by Prof. Omar F. Khab82r WP
tobacco defined as subjects who were current agaae smokers for more than one year. We also atied
participants to estimate the age at which they bagsing cigarettes and/ or water pipes, with trepoase
categories of (1) Less than 11; (2) 11 — 14; (3} 15; (4) 18 — 21; and (5) More than 21 years @qujix C).

8. Operational Definitions of Variables

Diagnosis of Diabetes Mellitusaccording to the American Diabetes Associatioredatfor DM, was adopted
(ADA, 2014)®.

1- Diabetes Mellitus, characterized by insulin resistain peripheral tissue and defect of the betaael
insulin secretion, is defined as:

- Level of HbAlc> 6.5

- Fasting plasma glucosel26 mg/dl after 8 hours of fasting

- Glucose level of 200 mg/ dl in a two-hour oral glucose tolerancs te
- Random plasma glucose200 mg/ dl.

2- Participants were eligible for this study if thegns diagnosed by a physician as having T2DM.
Duration of Diabetesin years since diagnosis of diabetes was categpiito less than7 years and more than or
equal 7 years.

Blood Pressure:People with systolic / diastolic levetd 40 / 90 mmHg or people, who were on
antihypertensive medication, were defined as hakiymertensiof°.

BMI was categorized into normal if BMI was below 2% kg, overweight if BMI was 25 — 29.9 kg/4mand
obese if BMI was30 kg/ nf ®b,

Waist Circumference was considered normal if the value of male WC wH32cm and the value of female WC
was <88cm, and if more than or equal to these sahigese (American Diabetes Association, 26t4)

Glycemic Statuswas considered controlled when HbAlc lev¥é% and poor if HbAlc more than 7%
(American Diabetes Association, 201%)

Dyslipidemia: Criteria for abnormal lipid profile levels weraded on the ADA criteria (American Diabetes
Association, 2014¥. HDL was considered low when the level was belowrdfl dl in males and below 50 mg/
dl in females. LDL was considered high when theslevas>100 mg/ dl. Dyslipidemia was defined as the
presence of one or more of the previous abnormsliti serum lipids or patients receiving medicaionany of
the above conditions were classified achievingctiredition®.

Type of Treatmentwas categorized into insulin treatment, oral age@tment alone and mixed insulin and oral
agents.

Diabetes Self-management Behavior

Self monitoring of Blood Glucoself patients performed at home frequencies of ghecmonitoring for 3 days
or more in the previous 7 days, patients were ifladsas highly adherent.

Eating Adherences Recommended by Dietitiansif a patient's eating frequencies were 3 daygkraare in the
previous 7 days, the patient was considered adhenaa if a patient's eating plan was less thaay éh the
previous 7 days, the patient was considered nopradh
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Physical Activity Questionnaire®?: The National Institute of Diabetes, Digestived aidney Diseases (2014)
recommended that a total amount of 150 minutesekwé moderate-intensity aerobics, such as bridking,
should be spent. Physical activity for 3 days oreneach week consistently reduced the risk of nwmgnic
diseases and other adverse health outcomes. Tiemtpatere asked to provide information as follo@sing
Physical Activity: Yes if the patient did a phydicactivity or No if the patient did not; Type of Wical
Activity: Light, Moderate, Vigorous; Group of Phgal Activity: Aerobic, Strength, Stretching; Durati of
Physical Activity; and Number of Days for Physidsttivity per Week. Additionally, the participants were
requested to give further elaboration in terms lofsical activity. In Light Physical Activity, thegtients were
asked to tell if Light Physical Activity was eadyatients were breathing normally, Patients weresaeating,
and Patients could talk normally or even sing. loddrate Physical Activity, we sought to determinBatients
felt the activity to be somewhat hard, Patientsenmeathing quickly, Patients were lightly sweatafgr about
10 minutes of activity, and Patients could talkmally but could not sing. In Vigorous Physical Adty, we
sought to find out if Patients felt the activity be hard, Patients were breathing deeply and quiétients
were sweating after a few minutes of activity, &adients could not talk normally without stopping & breath.

Groups of Physical Activity

- Aerobic exercise uses large muscles, makes yeant beat faster, and makes you breathe hardengDoi
moderate to vigorous aerobic exercises 30 to 6Qitesna day most days of the week provides manyfitene

- Strength training to build muscles is a lightmoderate physical activity that builds muscles keeps your
bones healthy. When you have more muscle andagsgou will burn more calories because muscle $unare
calories than fat, even between exercise sessions.

- Stretching exercises are a light to moderateiphyactivity that both men and women can do. Famneple,
yoga is a type of stretching that focuses on yoeathing and helps you relax.

Smoking

In this study, respondents who reported smokirtheatime of the survey  current smokers_ were cateed
into daily smokers or occasional smokers accortbrtpe WHO (1998) guidelines. Daily smokers arardef as
individuals who smoke any tobacco product at least a day, including those who smoke every dagmxc
days of religious fasting. Occasional smokers agié/iduals who smoke any tobacco product, but metyeday
49 Cigarette-smokers were asked about the duratidrfraquency of smoking (the average number of
cigarettes smoked per day or week). Smoking dédfimitvas based on its active presence in the lasyeart®”,

Current WP_Smokers are defined as subjects who were current andaeguiokers for more than one year.

The participants were compared at two differenelev
1. Smokers vs non-smokers

2. Patients were first divided, according to ttsaimoking habits, into four groups: Group 1: WP smslanly,
Group 2: Cigarette smokers only, Group 3: Dual senskcigarette and WP smokers), and Group 4: Non-
smokers.

Anthropometric Measurement

Body Mass Index®V is weight in kilograms divided by square of théghein meters, measured by electrical
and non-electrical L-shape digital weight scaleth®nearest 0.5 cm. Measures in centimeter anelrmeits
should be to the nearest 0.5 kg without shoe udendth minimal clothing.

Waist Circumferenceis a measurement in centimeters at midpoint batwhee lower border of the ribs and the
upper border of the pelvis.

Hypertension (Blood Pressur@ operational definition: the pressure applied bgod on the blood vessels
during heart contraction and heart relaxation. Heantraction is called systolic blood pressure &edrt
relaxation is called diastolic blood pressure. Blguessure measurement is usually done by nursasy u
electronic sphygmomanometers. NCDEG uses (RIESTpRygmomanometers, model number EN 1060).
Nurses should focus, before measuring blood pressan the size of the cuff and bladder in the
sphygmomanometers. If the patient's body weighmoisnal, a nurse should use a normal adult bloodspre
cuff (sized 24cm x 32cm) with a bladder (sized 12wiche and 23cm long). If the patient is obese rgdablood
pressure cuff (35 - 44 cm circumference) shouldited. The patient should be in sitting position #relhand
on the heart level. The patient should take abefire the nurse measures BP.
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Biochemical Data

We used the BIO RAD Variant Il TURBO high-perforneaniquid chromatography method to measure HBAlc
percentage. Lipid profiles were assayed by theraated spectrophotometer, which uses the enzymatic
colorimetric method. Kits from Roche Diagnosticg&vanplemented.

9. Statistical Analysis Plan

We used the Statistical Package for Social Sci¢BBSS version 20), Data were examined for daty entors
and corrected appropriately.Univariate analysissdbiptive statistics were obtained for continuonsalgsis of
variables as means + SD, and categorical variaddefsequencies and percentages. Bivariate anatpsischi-
square test was used to assess the significandbeatifferences of categorical variables and tspeiations
between dependent and independent variables. Mtilite analysis: using binary logistic regressioalysis
was conducted to determine the factors associatbd3lycemic control. The association of a partigulariable
was expressed as odds ratio (OR) with a 95% camdfeléevel (CL). And Results were considered sigaiit at
a P-value of <0.05.

Results

This study aims to determine the association betveeeoking cigarettes and water pipe smoking witlcegyinic
control, and to determine the prevalence of glyceaaintrol and associated risk factors among maliemnta
with T2DM in the NCDEG. This chapter describes thsults to accomplish the purpose of the studypcludes
a description of the participants' socio-demograptiharacteristics and clinical and laboratory dathe
associations between cigarette-smoking, water pipeking, socio-demographic characteristics, clinaad
laboratory data with glycemic control are preserasadvell.

Participants' Characteristics

The study recruited 879 male participants with T2DNhe socio-demographic and anthropometric
characteristics of the study participants are shoowhable (4-1). The age of participants rangedanfi80 to 90
years with a mean of 58 years (SD+11.0). Most efghrticipants (43.2%) were in the age group 54 yéars.
More than half of the participants (53.2%) had dials for more than 7 years, while 46.8 % of thethdiabetes
for less or equal to 7 years, with a mean duratiohO years (SD £7.2). As for the level of educati61.1% of
the participants received a higher level of edacativhile 38.9% of them received secondary educaiioess.
About half of the participants had income equab@® JDs or more per month, while 49.7% of them were
having monthly income less than 500 JDs per mdvitire than half (56.5%) of participant were of highist
circumference and described as obese. The clicieabcteristics of the study participant are presskin table
(4-2). About 65% participants did not achieve thrgét level of HbA1C with a mean of 7.6% (SD+1.2dpst
participants (73.5%) were performing glucose seffaitoring regularly, 77.2% were adherent to treatiref
diabetes, 65% were non-adherent to regular died, tae majority of the participants (78.7%) were hon
compliant to physical activity. Regarding medic@tbry, seventy-three percent of our study parsiois had
HTN, with a mean systolic blood pressure of 136£%03) and a mean diastolic blood pressure of DAEX%),
16.4% participants had IHD, 3.9% had CVA and 80% tgslipidemia. With concern to the type of treatitne
used for the management of diabetes, patients vene an oral hypoglycemic agents (OHA) made up 54 &f
the sample, while 41.7% were on a combination ofAGHd insulin therapy; only 3.8% of the patientgeven
insulin therapy alone.
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Table (4-2): Clinical Characteristics of the StudyParticipants (n=879)

Variable Number (%)
Glycemic Control  mean=7.6, (SD +1.21)

Uncontrolled 566 (65.1)
Controlled 303 (34.9)
Dyslipidemia

No 175 (20)
Yes 699 (80)
Physical Activity

Non-compliant 685 (78.7)
Compliant 185 (21.3)
Type of Treatment

Insulin 32 (3.7)
Oral Hypoglycemic Agents 473 (54.6)
Insulin and Oral Hypoglycemic Agents 361 (41.7)
Ischemic Heart Disease 143 (16.4)
Hypertension 632 (73)
CVA 34 (3.9)
Drug Adherence

Non-adherent 199 (22.8)
Adherent 675 (77.2)
Self-monitoring

Non-adherent 231 (26.5)
Adherent 642 (73.5)
Dietary Adherence

Non-adherent 562 (64.4)
Adherent 310 (35.6)

Smoking Status

As shown in table (4-3), 56.8 % of the study pgstots were non-smokers, while 43.2% of the paugicts
were smokers. Of all participants, 32.2% were @tjarsmokers alone, 7.3% were waterpipe smokene aénd
the remaining 3.7% were dual (cigarettes and WRkens.

Table (4-3): Characteristics of Smoking Habits amog the Study Participants (n=879)

Variable Number (%)
Smoking

Yes 375 (43.2)
No 494 (56.8)
Type of Smoking

Cigarettes alone 280 (32.3)
Waterpipe alone 63 (7.3)
Cigarettes and water pipe 32 (3.7)
Non-smoker 493 (56.8)
Number of Cigarettes Smoked/ Day

Less than 10 cig/ day 9(3.2)

10 to 20 cig/ day 21 (7.4)
1-2 packs/ day 149 (52.3)
More than 2 packs/ day 106 (37.2)
Frequency of Waterpipe Smoking

At least once/ day 43 (45.7)
At least once/ week 49 (52.2)
At least once/ month 2(2.1)
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Glycemic Control

About sixty-five percent of the participants didt mehieve the target level of HbA1C with a mean HEBA7.6%
(SD#£1.21). Glycemic control, according to partigiggl characteristics, is shown in tables (4-4, 4% 4-5).

Glycemic control differed significantly between feipants according to duration of diabetes, waist

circumference, smoking status, type of diabetestiment, dyslipidemia, dietary adherence, physictiviay,

self-monitoring of diabetes and adherence to médicaa As shown in table (4-5) and Figure (4-1),sino

diabetic smokers did not achieve the target lef/glyaemic control.

Table (4-4): Relationship between Glycemic Controlrad Sociodemographic and Anthropometric Characterisics

among the Study Participants (n=879)

<500
>500

275 (65%)
279 (64.9%)

148 (35%)
151 (35.1%)

Variable Uncontrolled Controlled P-value
N (%) N (%)

Age (years) 0.386

<50 165 (68.2%) 77 (31.8%)

51-64 245 (65%) 132 (35%)

>65 155 (62.2%) 37 (37.8%)

Duration of DM 0.000

<7 205 (50.6%) 200 (49.4%)

>7 358 (77.7%) 103 (22.3%)

Waist Circumference 0.000

High 215 (57.2%) 161 (42.8%)

Normal 348 (71.5%) 139 (28.5%)

Education 0.216

Secondary or less 230 (67.6%) 110 (32.4%)

Higher education 336 (63.5%) 193 (36.5%)

Occupation 0.521

Employed 283 (66.1%) 145 (33.9%)

Unemployed or Retired 279 (64%) 157 (36%)

Monthly Income (JDs) 1.000

Table (4-5): Relationship between Glycemic Controlrad Clinical Characteristics among the Study Particpants

(n=879)

Variable Uncontrolled Controlled P-value
N (%) N (%)

Dyslipidemia 0.041

No 101 (58.4%) 72 (41.6%)

Yes 465 (66.8%) 231 (33.2%)

Type of Treatment 0.000

Insulin 26 (81.2%) 6 (18.8%)

Oral Hypoglycemic Agents 221 (46.9%) 250 (53.1%)

Insulin and Oral Hypoglycemic Agents 314 (87.7%) 44 (12.3%)

Ischemic Heart Disease 0.563

No 468 (64.7%) 255 (35.3%)

Yes 96 (67.6%) 46 (32.4%)

Hypertension 0.076

No 140 (60.3%) 92 (39.7%)

Yes 422 (67.1%) 207 (32.9%)

CVA 0.584

No 539 (64.8%) 293 (35.2%)

Yes 24 (70.6%) 10 (29.4%)

Physical Activity 0.000

Non-compliant 472 (69.4%) 208 (30.6%)

Compliant 93 (50.3%) 92 (49.7%
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Self-mentoring 0.000
Adherent 181 (79.4%) 47 (20.6%)
Non-adherent 385 (60.2%) 255 (39.8%)
Dietary Adherence 0.000
Adherent 433 (77.5%) 126 (22.5%)
Non-adherent 133 (43.2%) 175 (56.8%)
Drug Adherence 0.000
Adherent 174 (87.9%) 24 (12.1%)
Non-adherent 392 (58.4%) 279 (41.6%)

Table (4-6): Relationship between Glycemic Controchnd Smoking Habits among the Study Participants

(n=879)

Variable Uncontrolled Controlled P-value
N (%) N (%)

Type of Smoking 0.037

Cigarettes alone 195 (69.6%) 85 (30.4%)

Waterpipe alone 45 (71.4%) 18 (28.6%)

Cigarettes and Water pipe 24 (75%) 8 (25%)

Non-smoker 302 (61.1) 192 (38.9)

Number of Cigarettes/ Day 0.001

10 to 20 cig/ day 13 (44.8%) 16 (55.2%)

1-2 packs/ day 115 (68%) 54 (32%)

More than 2 packs/ day 91 (79.8%) 23 (20.2%)

Frequency of Waterpipe Smoking 0.353

At least once/ day 34 (79.1%) 9 (20.9%)

At least once/ week 33 (67.3%) 16 (32.7%)

At least once/ month 1 (50%) 1 (50%)

Health Team Support 0.502

No 9 (69.2%) 4 (30.8%)

Yes 553 (65%) 298 (35%)

O Good glycemic control

B Poor glycemic control

Cigarette wp WP and Non
cigarette smoker

Figure (4-1): The Association betweenlggemic Control and Smoking Status

Multivariate Analysis of Factors Associated with Gycemic Control

Multivariable logistic regression analysis was peried to examine the net effect of certain varisba
glycemic control after adjustment of the effectotifer variables in the model. As shown in tablg)4the only
factors that associated with glycemic control waweation of DM, age, drug adherence, dietary adioeretype
of smoking habits, and waist circumference, allvbich were significant to the model. Participanishvghort
duration of diabetes less than or equal 7 yearse €9 times more likely to have good glycemic cointr
compared to participants with long duration of @it@s (more than 7 years). Participants with agemroore
than 64 years old were 2 times more likely to hgwed glycemic control compared to participants thssm 51
years old (p-value was 0.008). Participants withitpae adherence to treatment were 4 times moedyito have
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good glycemic control compared to participants waom-adherent to diabetes treatment (p-value 0.000)
Participants adherent to diet were 3 times momyiko have good glycemic control compared withtipgrants
who were non-adherent to their diet as recommebgaetietitians (p-value was 0.000).

In addition, subjects who were cigarette smokedsdiral (cigarettes and WP) smokers were (0.62,) Qidtes,
respectively, less likely to have good glycemicteolncompared with non-smokers, with p-values bedr@gl 7

for cigarette smokers and 0.032 for cigarette arRlamokers, respectively. It was noticed that moaa thalf of
the participants had high waist circumference andew0.049) times lower likely to have good glycerntrol
compared to patients of normal waist circumferefmegalue 0.017). On the other hand, participants wiere
WP alone users were 0.52 time less likely to haaadglycemic control compared with non-smokers. &lihe
smokers had a positive but not significant assmeia{p-value 0.072). As for patients who were on a
combination of insulin and OHA, they were 0.39 titess likely to have good glycemic control compated
participants on insulin alone. Their associatiors wasitive but not significant (p-value 0.072).

Table (4-7): Logistic Regression Analysis of the Esors Associated with Glycemic Control among
Participants with Type 2 Diabetes

Variable OR (95% CI) P-value

Duration of Diabetes (years)

<7 2.94 (2.01-4.30) 0.000

>7 1 (reference)

Age (years)

<50 1 (reference)

51-64 1.54 (.99-2.38) 0.053

>65 1.98 (1.19-3.28) 0.008

Type of Treatment

Insulin 1 (reference)

Oral Hypoglycemic Agents 1.80 (.7-4.9) 0.237

Insulin and Oral Hypoglycemic Agents 0.39 (.14-1.1) 0.072

Drug Adherence

Non-adherent 1 (reference)

Adherent 3.84 (2.2-6.6) 0.000

Dietary Adherence

Non-adherent 1 (reference)

Adherent 2.66 (1.9-3.8) 0.000

Type of Smoking

Cigarettes alone 0.619 (.41-.91) 0.017

Waterpipe alone 0.52 (.26-1.06) 0.072

Cigarettes and Water Pipe 0.35(.14-.92) 0.032

Non-smoker 1 (reference)

Waist Circumference

Normal 1 (reference)

High 0.65 (.46-.93) 0.017
Summary

In the present study, it was established that%of.the participants did not achieve the recomredrtdrget
level for glycemic control (HbAlc <7). About 43% tbfe participants were smokers. An overall 32.3%ewe
cigarette smokers of whom 69.6% had poor glycemidrol. Another 7.3% were waterpipe smokers of whom
71.4% were of poor glycemic control. The remain&g% were dual smokers, 75% of them had poor glicem
control.

10. DISCUSSION

This study aims to determine the association batvamnoking cigarettes and waterpipe smoking wigicaghic
control, and to determine the prevalence of glyceaaintrol and associated risk factors among maliemnta
with T2DM in the NCDEG. The study enrolled 879 malarticipants with T2DM receiving treatment at the
NCDEG. Smoking was found to be associated with mgcemic control among T2DM patients. As for the
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prevalence of smoking, this study showed that ald@% of the participants were smokers. Our resafes
consistent with a recent study for the Middle Easion, which set the rates of smoking 20.2% t&%5°>. In
our study, we determined that 32.3% of our pardiotp were cigarette smokers, 69.6% of them wengoof
glycemic control. Our study also pointed out th&%3 participants were water pipe smokers, 71.4%heih had
poor glycemic control, and that the remaining 3.Wre dual smokers, 75% of whom with poor glycemic
control. Moreover, our study confirmed that papasits less than 50 years were more likely to snibke
participants 65-years old and older. Similar to énding are the results of th&merican Lung Association,
which stated in 2007 that patients of younger agese more than three time likely to smoke than pe&®
years and oldée?r?,

Smoking induces the insulin resistance existenf2DM. This leads to increased glucose in the bltedsn.
Smoking-related insulin resistance acceleratesr@ghkerosis and increases cardiovascular risk ang-term
poor metabolic contrdt? This finding supports the association between tobamoking and poor glycemic
control and concludes that smoking increases tle of diabetes and its complicatiohd.  Most diabetic
smokers adhered to eating recommendations ofidietiend most of them had normal waist circumfezembte
explanation for this is that nicotine increasesrgpeexpenditure and could also decrease appetitekig
cessation is frequently followed by weight g&ifl. Most diabetic smokers were non-compliant to ptasi
activity, which was possibly, because smoke deecbé#tseir pulmonary functiofi.

This study reported that smoking cigarettes and simaking (cigarettes and WP) were significantlgasated
with poor glycemic control. However, participantbavwere on waterpipe alone were less likely to hgoed
glycemic control compared with non-smoking patierttse association was positive, but not significant
Additionally, most diabetic smokers did not achi¢ke target level of glycemic control. This findirgsimilar

to other studies which support that cigarette smpkis significantly associated with elevated HbAlc
concentration§'> 43 14 a4 49 Al our study established (by using binary stigi regression analysis) that the
number of cigarettes smoked was not significante Thi-square test, nevertheless, indicated thateghjc
control differed significantly between participamiscording to the number of cigarettes smoked. filhiing is
contrary to another study that reported the nunabarigarettes smoked to be statistically significasith the
level of HbAL1c™?. In addition Our study found significant associatibetween smoking and target level of
HbA1c after adjusting age, duration of diabetessigircumference and diet adherence variabless fiding

is similar to studies which concluded that the amdimn between smoking and the level of HbAlc was
independent of BMI, age, duration of diabéfésand diet*®.but, not similar to a study with blood pressure an
patients who used lipid lowering medicatiéi

In this study, 65.1% participants did not achigve tecommended target level for glycemic contrddAlic <7).
The level of glycemic control found in this studydimilar to the findings of other studies that evegported by
Sharon et af®®, Khattab et al®¥, Al-Omari et al.®® and Al-Rowais®®, in which HbA1c>7% was achieved in
68%, 65.1%, 65.1% and 60% respectively. However l¢wel of poor glycemic control found in this syuid
lower than other studies reported by Kathleen €73l Gopinath et al®®, Harrabi et al®® and Ferwana et al.
©3in which HbA1c>7% was achieved in 76%, 78.6%, 78% and 84.4% résphc A higher prevalence of
good glycemic control was not achieved in the NCDRGssibly because around two thirds of the paaicis
were non-adherent to regular diet plans by dietiizand the majority of the participants (78.5%Yevaon-
compliant to physical activity. Factors found to dmrelated with good glycemic control were dunataf DM,
age older than 65, positive drug adherence, pesitigtary adherence and normal waist circumference.

This study showed that short duration of diabetas significantly associated with good glycemic coinfless
than or equal 7 years). This finding is consisteiti that reported by other studi€8' ©¥: 99t js explained

by the fact that progressive impairment of insudigcretion and decrease in beta-cell function wathgér
duration of diabetes, makes the response to dmieabr oral agent, unattainable. The United Kingdom
prospective diabetes study showed that beta ceditifon decreased during five to ten yedPs In this study,
participants with poor glycemic control prescriteedombination of insulin and oral hypoglycemic agemere
compared with participants on insulin alone. Thiglihg is explained by health care providers attémgpto
provide better glycemic control by giving additibmaifferent types of medication to treat diabeted ¢he need
for higher doses of medication that increases tiwee. This finding is consistent with other studf#&s®® 2" 26)
The results of this study showed a significanttrefship between good glycemic control and normailstv
circumference. Obesity is progressively worseningprag participants with T2DM which may be due taulits
and other OHA useff® 30 2831 a4 3)yqnger age less than 65 years old was assoardtadoor glycemic
control. This finding is consistent with studiepoeting that old age more than 65 years old wasda®d with
good glycemic contrdf” ** % @4 3D positive adherence to medication was more comamong participants
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above 50 years with good glycemic control. The jidss®xplanation for this finding is that most peigiants in

this age are afraid of aging and death. Only a Ispetcentage of participants was adherent to diatit
recommended regular diet and continued educatiomortant to encourage diet-regime adherence. This
finding is similar to the finding of another stufd).

11. Conclusion

Most diabetic smokers did not achieve the targetdllef glycemic control. Smoking cigarettes andevpipe
smoking were found to have a significant assoaiatth poor glycemic control, after adjustment ttier
confounders, such as duration of DM, age, drug iattoe, dietary adherence and waist circumference.

12. Recommendations

Smoking increases the risk of diabetic complicaidrherefore, it is recommended that
< A comprehensive strategy should be initiated tésapatients to quit smoking.
« Health promotion activities such as smoking cesaathould be implemented at outpatient clinics,
schools, mosques, universities and different conitypgettings.
«» Further studies with large cohort should be coretlitd give better understanding of the relationship
between tobacco smoking and glycemic control.
Strengths of the Study
< This is the first study in Jordan that reports lom e¢ffects of cigarette and waterpipe smoking on
glycemic control.
< The large sample size.
Limitations of the Study
+» Glycemic control may be affected by confoundergothan smoking
Numbers of waterpipe smokers were small in ourystud
The questionnaire which was used to assess therdRirsg was adapted from a study which was
conducted on a sample population taken from ontecenithout checking for the validity and
reliability of this particular questionnaire.
< Our results cannot be generalized on the whole agmitsn(Jordanian), since the sample which we use
was taken from one health center (NCDEG).

*,

R/
0.0

®,
0.0
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