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ABSTRACT

Background: A substantial proportion of patients with diabetegvelop long-term macrovascular and
microvascular complications. Many risk factors haientified for development and progression of these
complications.

Objectives:The aim of the present study was to determine theafnce of these complications among adult
diabetic patients attending primary health care egstin Kuwait and to identify factors that could &ssociated
with especially those factors that can be considereoidable.

Methods: This study was carried out in five primary healdre centers representing the five health regions in
Kuwait. The sample included 704 adult diabetic paevho had been diabetic for at least 2 years.fifeephase

of study was a cross sectional study to determiagthvalence of chronic diabetic complications. $&eond one
was a case-control study, whereas all patients whtonic diabetic complications (case group, n = }#8kre
compared to diabetic patients free from chronic coogtions (control group, n = 270) to determine the
associated factors with cases.

Analysis was initially carried out based on a serief univariate comparisons followed by multiple $bigi
regression analysis.

Results:Out of 704 diabetic patients 61.6% n= had one orenchironic diabetic complications. Cardiovascular
complications were diagnosed in 30.3%, nephropaih}2.4%, neuropathy in 32.1%, lower limb complicasiam
21.9%, and retinopathy in 30.7% of patients. Ldgistgression analysis revealed that age, natidgatype and
duration of diabetes, glycemic control, hypertensiobesity, physical exercises, and compliance witt d
recommendations were proved as significant prediatdtbese complications.

Conclusion: The high economic burden raised by diabetes andaisplications challenges the Kuwaiti health
care system to prevent the development and progrees$idiabetic complications. The study identifiegraup of
predictor factors as hypertension and hyperglyceraidiancement of patient’ compliance with regularoighup
visit, the role of health care providers in supplyipatients with health information groups of patiewho needed
priorities of screening programs for developmentahplication.

Keywords:chronic diabetic complications- prevalence - associated factors

_ l_NTRODUC_:TION S may result in myocardial infarction, stroke and
_ Diabetes mellitus (DM) is a chronic disease thageripheral vascular occlusion.  Microvascular
is widespread. It has been estimated that mot§sease affects the small vessels of the retinaene
than 180 million people worldwide are affectedgng kidneys leading to diabetic retinopathy, diabet
and this number is predicted to more than dOUb'r‘i’europathy and nephropatfly Progressive damage
by 2030 It has long been recognized as a majofy eyes, ~ kidneys, nerves, heart and arteries
health problem, not only for its adverse healthepresents the major threat to the health andofife
impact on individuals, but also for its economicgiabetic patients. Dyslipidemia and prolonged
burden on health care system and society at l&ge.nyperglycemia promote an increase in oxidative
substantial proportion of patients with diabetegtress, inflammation, and vascular damage, which
develop long-term complications. There are tw@pgether promote endothelial dysfunction and are
major types of long-term complications of diabetesassociated with macrovascular and microvascular
macrovascular and  microvascular  diseasegomplications? It should be recognized by patients,
Macrovascular disease physicians and government that the expectation of
Correspondence to: Prof. Medhat Shazly, Departmentcare usually will not be the elimination of disease
of Medical Statistics, Medical, Research Institute, but rather maintenance of function of patient tigtou
Alexandria University, Tel: 00965/66612524, E-mail: preventing the occurrence of complicatiéhs.
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Diabetic retinopathy is the most common diabetidetermine the prevalence of these complications
eye disease and a leading cause of blindness among adult diabetic patients attending primary
adults. It remains one of the major causes of wmisichealth care centers in Kuwait and to identify fasto
loss and blindness in young adults despite that could be associated with especially thoseofact
availability of effective treatmeri®?. The prevalence that can be considered avoidable.
of diabetic retinopathy in type 1 ranges from 14%

(India) to 80% (Finland) and in Type 2 it ranges METHODS
from17% (Switzerland) to 52% (United Kingdoffl). Setting and design:

Microalbuminuria is an early marker of diabetic This study was carried out in five primary health
retinopathy and an independent risk factor fofare centers representing the five health regions i
cardiovascular disease. It is more common iKuwait. The field duration of the study covered 5
type 1 diabetes and 30 to 60% progress taonths starting from June to October 2006. The
microalbuminuria within 10- 20 yeaf®. Diabetic current study is a part of a larger multi-centric
nephropathy is the most common cause of end-stag@scriptive one. The details of the methodology can
renal disease of diabetic nephropafhgomplicated be found elsewher®? In brief, all diabetic patients
diabetes, namely the presence of chronic rendftending to the selected centers were sequentially
failure, carries a long-term cardiac risk thatasrf recruited. Two index days were randomly defined
times higher than the risk of non-diabetic patiéfits for each of the selected centers for collectiodath.

Peripheral neuropathy and peripheral vasculeﬂeWIy dlscovered_ cases were .eXC".Jded from the
disease are well known common long-ter tudy. The_sampllng unit was diabetic patient who
complications of diabetes, and although a proportio ad been diabetic for at least 2 years. They shioeild

of people with these complications have severe ar%"y examined by an. ophthalmologist with an
gphthalmm report in their medical record. Selettio

8riteria included age %8 years. All eligible subjects
were asked to participate in the study. The final

be at high risk of foot ulceration, infection and died e si 204 adult diabeti .
amputation. Peripheral neuropathy and peripherﬁfu Ied Sample size was adult diabetic patients

vascular disease are the main causes of noBtudy questionnaires
traumatic lower limb amputation. Complications The structured interview method has been adopted
affecting the lower limbs are among the mosto collect data for this study with a specially
common manifestations of diabetes; it was reportedksigned questionnaire. It was derived from
that 15% of diabetic patients will eventually suffe other published studies dealing with the same topic
from foot ulceration during their lifetime. Theseas well as from our own experience. It included
complications are a frequent cause of hospitatimati socio-demographic characteristics (age, gender,
and disability; with 1 in 5 hospitalizations amongnationality, education, occupation, marital status,
diabetics directly related to foot ulcéfs. housing and family income) and clinical data (type
Mortality from cardiovascular diseases increasingf DM, treatment, glycemic state, presence of
by a factor of 2 to 3 in persons with diabetes immll hypertension, co-morbid conditions, and obesity), i
compared with the general population. Up to 709%ddition to pattern of care and patient’ practiceed
of deaths in people with type 2 diabetes aref help to reach health care center, regular follow
attributed to cardiovascular disease and stfdke.up, compliance with diet recommendations, regular
The increasing worldwide diabetes prevalence wilise of drug, regular check of urine glucose, ragula
inevitably result in increasing proportion of deattcheck of blood glucose, self monitoring of blood
from cardiovascular disease, as well as in incaas@lucose (SMBG), smoking, and physical activity).
prevalence and associated consequences of otfé@chemical investigations included fasting blood
complications of diabeté¥ glucose, Hhy, total cholesterol, high density

Many of these complications may be delayed diPoProtein (HDL), low density lipoprotein (LDL),

prevented, offering considerable opportunities foffiglycerides and micro-albuminuria.

both reduction in costs to the authorities and The present study could be differentiated into two
improvements in the quality of life of thosephases. The first one was a cross sectional study t
affected™) Identification of the specific risk factors determine the prevalence of one or more of the
in a defined population will allow early modificati ~ chronic diabetic complications among adult diabetic
of interventions for optimal diabetes care. Primarpatients attending the selected centers. The second
care physicians have a leading role in ensuring thane was a nested case-control study, whereas all
patients with diabetes receive early and optimed.ca patients with chronic diabetic complications (case

In a country with a high prevalence of DM, like9'OUP, n = 434) were compared with all other
Kuwait, revealing the extent and factors associatealetic patients _free from chronic complications
with chronic diabetic complications is a high pebli (Control group, n = 270) to determine the assodiate
health priority. The aim of the present study was ifactors with cases. Patients were considered &igib
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as cases if they had type 1 or type 2 diabetestfor considered obese. Subjects with BMI 35 were

least 2 years, and any chronic diabetic complicatio considered as severe obese.

had been diagnosed. Patients were considereghiigical analysis:

g!lgllable a? contrlol i t2hey had tygeh 1d or typeb2 Analysis was initially carried out based on a serie
labetes for at least 2 years and had never begh i ariate comparisons. In order to control

affected by any chronic diabetic complications.

X .. simultaneously for possible confounding effect of
Verbal consent was obtained from all the subjectﬁ.]e variables, multiple logistic regression wasduse

after explanatlon of the purpose and importance %r the final analysis. In the univariate analySisi-
the research, prior to conducting the survey. square test was used to detect the association
M easurements: between chronic diabetic complications and
Trained physicians in the chosen centers collectexkplanatory variables. In multiple logistic regiess
data by interviewing patients and reviewing theianalysis, the association between exposure and
medical records. In order to ensure uniformity obutcome was expressed in terms of odds ratio (OR)
data measuring methods that relied on clinicabgether with their 95% confidence intervals (95%
judgment, all participating physicians were trainedCl).

on data collection and the questionnaire wasA|l the explanatory variables included in the
thoroughly tested for clarity before it was accelpte |ogistic model were categorized into two or more
Patients were considered as having type 1 diabetesels (R = reference category): gender: fale
if their age at diagnosis was < 30 years and insulfemale; age (years): < 3040 — 49, 50 — 59, $0;
was used continuously from the time of diagnosisiationality: non-Kuwaiff, Kuwaiti; education:
They were considered as having type 2 diabetgsimary or les$ intermediate / secondary,
if their age at time of diagnosis was 39 years. university or higher; occupation: unemplo§ed
Three blood pressure measurements were obtainedrker, clerk, professional; marital state: marfied
by trained physicians using a standardizednmarried; family income / month (KD): < 500
sphygmomanometer after a 5-minute sitting res00 — 999, 1000 — 1499, ¥500; type of diabetes:
Hypertension was considered as uncontrolled bype T, type 2, type 2 — insulin treated; duration of
treatment on the basis of clinical judgment andiabetes (years): < ¥010 — 19, >20; treatment:
confirmed by the presence of systolic blood prassunong, oral, insulin, oral + insulin; glycemic state:
value > 140 mm Hg and/or diastolic pressure > 9good contrdl, poor control; dyslipidemia: ffo yes;

mmHg™® hypertension: g yes controlled, yes uncontrolled;

Patients were classified as having diabeti€0-morbid conditions: iy yes controlled, yes
neuropathy or cardiovascular complication on th@ncontrolled; obesity: b overweight, obese,
basis of the presence of clinical symptoms andssigi§everely obese; need of help to reach health care
and confirmed by medical reports in their recordszenter: n8, yes; regular follow-up visits: ffo yes;
Nephropathy was considered if patient hagompliance with diet recommendations:*nges;
microalbuminuria (albumin excretion < 30 mg peregular check of urine glucose: Toyes; regular
24 hours), clinical proteinuria, or subjected tocheck of blood glucose: Rpyes; SMBG: nb, yes;
dialysis. The glycemic state of patient referredhe Smoking: n8, yes, Ex-smoking; physical activity:
last value of Hl. and it was considered adequate isedentary, mild, moderate. Analysis was performed
< 7%. Normal levels for blood lipids were identifie using SPSS package.
as 5.6 r_nmoI/L for total cholesterol, 2.1 mmol/l for RESULTS
triglycerides, 3.4 mmol/L for LDL, and 0.91 mmol/L

for HDL. Major limb complications included foot AMONg 704 diabetic patients participated in the

ulcer, claudication, gangrene, persistent ischem udy_434_were_z d|agnos_ed as hav_mg one or more
pain or amputation. Co-morbidity included chronic diabetic complications with an overall

conditions that had been already present priohezot61'6%_ . prevalence _ rate. Cardlovasc_:ular
complications were diagnosed in 213 patients

diagnosis of DM (angina pectoris, hypertension : .
renal disease, endocrine dysfunction, dyslipidemigso'?’%)' ne_phropathy n 87 patients (12'4.%)'
neuropathy in 216 patients (30.7%), lower limb

and liver diseases). e ; .
IV. ! - ) . . __complications in 299 patients (21.9%), and
Physical activity was considered if it was praatice retinopathy in 216 patients (30.7%). Lower

for 30 minutes at least 3-4 times a week. For he|gg mplications were classified as ischemic pain
and weight measurement, we used the Detecto-Sc 92'2%), infection (2.9%), ulcer (5.8%), gangrene

InstruBmznt, Wh'c.h évas callbra:tec: ?né:e a dthk)tgfo .0%), and amputation (0.6%). Eye complications
use. body mass Index was calculated as Weight In (e classified as grade | (12.4%), grade Il (8,1%)

/ height in square meters. It was used as a meas o 0
of obesity. Individuals with a BMI between 25 andgedg,/eo) Il (5.4%), grade IV (2.8%).and grade V

29.9 were considered as overweight, whil
individuals with a BMI of 30 to 34.9 more were
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complications were compared with 270 patients freehronic complications. Patients who had diabetes fo
from complications. The socio-demographicl0 — 19 years had more than double the risk as
clinical, health care related characteristics andompared with those who had diabetes for less than
personal factors together with the results ofen years (OR = 2.6, 95% CI: 1.6 — 4.1) and patient
unvariate analyses were presented in tables |.— IWith diabetes for 20 years or more had triple ikl r
The results of the final analysis using multipleof complications (OR = 3.0, 95% CI: 1.3 — 6.6).
logistic regression were summarized in table IV.  Poor glycemic state and uncontrolled hypertension
Socio-demographic characteristics: were significant associated factors with chronic
No significant association between chronicd"”‘beuc co_mphcatlor:)s (OR =2.0,95% Cl: 1.2 _.)2'8
diabetic complications and socio-demographi nd (OR = 3.1, 95/’ Cl: 2.0 - 4.9) respecuvely.
factors was detected except for age and nationalit ever.ely obesg p?‘“ems had_more thaon tnp!e fisk o
Patients in the age group69 years had more than hronic complications (OR = 3.3, 95% CI: 1.8 -
four times risk chronic diabetic complications thar?'g)'
those under forty (OR = 4.2, 95% Cl: 1.9 — 9.0)Health care and patients’ practice:
Kuwaiti patients had 5 times risks of developing Among health care and patients' practice,
chronic complications than non-Kuwaitis (OR = 5.0regular follow-up visits, compliance with diet
95% CI: 2.0 — 9.0). recommendations and practicing mmild or moderate
physical activities were the only amenable factor
hat could be proved to be a significant protective
actor against chronic diabetic complications (OR =
4, 95% CI: 0.3 - 0.7), (OR = 0.5, 95% CI: 0.4 —
8), (OR = 0.6, 95% CI: 0.5 — 0.9), and (OR = 0.5,
% CI: 0.3 — 0.7) respectively.

Clinical variables:
Among clinical factors, type of diabetes was}
significantly associated with outcome of interest
Patients with type 2 insulin treated diabetes had
increased risk of chronic complications as compare
with type 1 (OR = 4.1, 95% CI: 1.75 — 9.2). Longe
duration of diabetes seamed to increase the risk of

Tablel: Socio-demographic characteristics of diabetic pasivith and without
chronic diabetic complications

Retinopathy

Variables (nl\lzom) (n\:(f34) Significance

No. % No. %
Gender
Male 140 51.9 203 46.8 X*=1.72
Female 130 431 231 532 P=0.19
Age (years)
<40 55 204 37 8.5 X2=71.04
40 - 49 105 38.9 97 22.4 P <0.001
50 -59 76 28.1 138 31.8
>60 34 126 162 37.3
Nationality
Non-Kuwaiti 149 552 161 37.1 P <0.001
Kuwaiti 121 448 273 629 X2 =22.01
Education
Primary or less 92 341 158 364 X°=4.03
Intermediate / Secondary 87 322 160 36.9 P=0.13
University or higher 91 337 116 26.7
Occupation
Unemployed 62 230 191 440 X*=49.07
Worker 167 619 155 357 P <0.001
Clerk 22 8.1 57 13.1
Professional 19 7.0 31 7.1
Marital state
Married 219 81.1 237 776 X’=451
Unmarried 51 189 97 224 P=0.27
Family income/ month (KD)
<500 153 56.7 181 41.7 X2=17.43
500 - 999 59 219 129 297 P =0.001
1000 — 1499 31 115 82 18.9
> 1500 27 10.0 42 9.7
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Tablell: Clinical characteristics of diabetic patients witifdavithout chronic
diabetic complications

Retinopathy

Variables No Yes Significance
(n=270) (n=434)

No. % No. %

Type of diabetes

Type 1 35 13.0 28 6.5 X2 = 4453
Type 2 215 79.6 289 66.6 P <0.001
Type 2 — insulin treated 20 74 117 27.0

Duration of diabetes (years)

<10 220 815 223 514 X?=66.6

10-19 40 148 142 327 P <0.001
>20 1 3.7 69 15.9

Treatment

None 16 5.9 11 25

Oral 195 722 276 63.6 X?=20.34
Insulin 42 156 77 177 P <0.001
Oral + insulin 17 6.3 70 16.1

Glycemic state

Good control 87 322 103 23.7 X?=6.09

Poor control 183 67.8 331 76.3 P=0.01

Dysdlipidemia

No 82 304 118 27.2 X?=0.83

Yes 188 69.6 316 72.8 P =0.36

Hypertension

No 188 69.6 283 65.2 X?=14.89
Yes uncontrolled 68 252 89 20.5 P =0.001
Yes controlled 14 5.2 62 14.3

Co-morbid conditions

No 147 544 253 58.3 X2 =15.44
Yes uncontrolled 32 119 83 19.1 P <0.001
Yes controlled 91 337 98 22.6

Obesity

No 95 195 29 134

Overweight 192 393 77 356 X%=13.49
Obese 108 221 57 264 P =0.001
Severely obese 93 191 53 245
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Tablelll: Pattern of care and patients’ practice of dialqaditients with and without
chronic diabetic complications

Retinopathy

Variables No Yes Significance
(n=270) (n=434)
No. % No. %

Need of help toreach health care center

No 235 87.0 339 781 X?=9.81

Yes 35 130 95 219 P=0.003
Regular follow-up visits

No 29 107 121 279 X?=29.16
Yes 241 89.3 313 721 P<0.001
Compliance with diet recommendations

No 134 496 273 629 X*=7.12

Yes 136 504 161 27.1 P=0.01

Regular use of drugs*

No 19 7.5 69 16.3 X2=10.95
Yes 235 925 354 83.7 P=0.001
Regular check of urine glucose

Yes 12 44 9 21 X*=223

No 258 956 425 979 P=0.07

Regular check of blood glucose

No 200 741 277 638 X*=8.00

Yes 70 259 157 36.2 P=0.01

SMBG

No 244 90.4 403 929 X?=1.38

Yes 26 9.6 31 7.1 P=0.24

Smoking

No 212 785 341 786 X°=0.11

Yes 42 156 65 150 P=0.95

Ex- smoker 16 59 28 6.5

Physical activity

Sedentary 89 33.0 202 46.5X2=23.00
Mild 106 39.3 170 39.2 P<0.001
Moderate 75 278 62 143

*. Excluding patients not on hypoglycemic drugs
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TablelV: Factors associated with chronic diabetic complicsj results of
multivariate logistic regression analysis

Variables OddsRatio  95% ClI

Age (years)

< 408 1

40 - 49 11 (0.6 -2.2)
50 - 59 1.8 (0.9-3.6)

>60 4.2 (1.9-9.0)
Nationality

Non-kuwaiti® 1

Kuwaiti 5.0 (2.0-0.9)

Type of diabetes

Type 1R 1

Type 2 15 (0.7-3.4)

Type 2 — insulin treated 41 (1.7 -10.2)
Duration of diabetes (years)

< 10R 1

10-19 2.6 (1.6-4.1)

>20 3.0 (1.3-6.6)

Glycemic state

Good controf 1

Poor control 2.0 (1.2-2.8)
Hypertension

No R 1

Yes controlled 11 (0.9-1.2)

Yes uncontrolled 3.1 (2.0-4.9)

Obesity:

No® 1

Overweight 1.4 (0.9-2.3)

Obese 1.2 (0.7-21)

Severely obese 3.3 (1.8-5.9)
Regular follow-up visits

NoR 1

Yes 0.4 (0.3-0.7)

Compliance with diet recommendations

NoR 1

Yes 0.5 (0.4-0.8)
Physical activity

Sedentar{ 1

Mild 0.6 (0.5-0.9)
Moderate 0.5 (0.3-0.7)
R = Reference category, OR = Odds ratio, Cbnfidence interval

DISCUSSION be considered amenable for change. The present

Diabetes and its complications are likely toStudy showed that 61.6% of patients with DM
constitute a sizable burden to the Kuwait societyVere diagnosed as having one or more chronic
The current study is the first one conducted in giabetic complications. Nephropathy was diagnosed
multi-centric population including Kuwaiti and non-in 12.4%, neuropathy in 32.1%, retinopathy in
Kuwaiti-population attending primary care facilgie 30-7%. diabetic foot in 21.9%, and cardiovascular

and focusing on care related risk factors that ¢oucomplications in 30.3%. These figure more or less
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consistent with that reported from other previousong-term diabetic complicatiof@ In  his

studies. In his study on patients with type 1 DMstudy Lepore found that that microvascular
Kozek, et df* found that the frequency of complications were associated with age, duration
retinopathy was 41.5%, peripheral neuropathy wasf diabetes, hypertension and dyslipidemia.
29%, nephropathy was 17%, diabetic foot was 8.3%owever, Nordwall found that glycemic was the
and coronary artery disease was 7.1%.Leporé'@t alonly significant risk factor for the development of
observed that nephropathy was found in 24%ong-term complication€” According to current
retinopathy in 41%, peripheral neuropathy in 23% aofuidelines and practice by the authorities for
patients with type 1 diabetes. In type 2 DM, Zhanglrug, the biomarkers (blood pressure, blood glucose
et af'® reported retinopathy in 31.5%, nephropathyand serum lipid concentrations) are accepted
in 39.7%, neuropathy in 51.1%, coronary hears surrogates in the field of hypertension and
disease in 25.1%, cerebral vascular disease id.7.3liabete$” Analysis of risk factors for different
and lower limb complications in 9.3% of patientslong term diabetic complications showed similar
Shera found that retinopathy was seen in 43%esults with various degrees of variations between
neuropathy in 39.6%, nephropathy in 20.2% anstudies.

foot ulcer in 4% of patients with type 2 diabet®s.  Kuwaiti patients were more liable to develop

Wong reported an overall prevalence of diabetighronic diabetic complications than non-Kuwaiti.

retinopathy of 350" This reflects the adoption of modern lifestyle, hwt
The currently literature data suggest thatesultant increased rate of obesity. Like in otBealf

the presence of a pre-existing mcirovasculacountries, Kuwaiti population seems to have a

complications may contribute to the development afpecial genetic predisposition to type 2 diabetes,

another, especially in type 1 diabefes. which is further amplified by a rise in obesityeaa

Prevalence rates of chronic diabetic complicationigh rate of consanguinity and the presence ofrothe
reported in the present study were higher than th¥@riables of the insulin resistance syndrome. Aitso,
reported for European and USA patients, that couhould be noted that non-Kuwaiti patients are
reflects the better management of diabetes in thedgually healthy persons that come to Kuwait for
countries or different tools of diagno$is®*+?® our ~ work opportunities.
figures are similar to that found in other courdrie We found that older age was significantly
the Gulf Area like UAE, Bahrain and Saudiassociated with increased rates of chronic
Arabia®*?However, data from the Western Saudtomplications. Many studies reported that patients
Arabia suggested that the overall prevalence ofith chronic diabetic complications were older than
neuropathy in diabetic patients was 82%, which wakiose without chronic complicatioffs®>*® This
one of the highest in the worft could be attributed to the association betweenofige

In the present study the prevalence of lower limpatients and duration of diabetes that was progen a
complications was 21.9%. However, the fact tha@ significant risk of these complications. Thishe
32.1% of patients had neuropathy is an indicatiofesult, in part, of differential survival between
that they are at increased risk of developing fodiroups. The effect of the duration of diabetesus d
complications in the future. to the persistence hyperglycemia that causes

The high rates of long-term diabetic complicationg?rodressive damage to organs. However, duration of
found in the present study, challenge the Kuwahiabetes is difficult to determln(_e in type 2 diaset
health care system. It implicates an urgent need i€ {0 the long presymptomatic period. In adults,
intervention to prevent the development ang@Mplications at presentation are not uncommon and
progression of these complications among thB1aY be the presenting feature, reflecting the long
diabetic population. exposure of susceptible organs to damage from

Our data showed that several factors were involve(fyronIC asymptomatic hyperglycenﬁ?@.

significantly in the development of chronic diaeti _1YP€ 2 — insulin treated patients were a higher
complications, including age, Kuwaiti nationality, 1Sk Of chronic complications. In type 1 diabetes,
type and duration of diabetes, glycemic statéliagnosis is made soon after the onset of
hypertension, obesity, regular follow-up Visits,hyperglycemla and several years are required for th

compliance with diet recommendations, and€Sultant complications to appear clinically. The
practicing physical exercises. onset in type 2 diabetes is insidious and is uguall

. . . recognized after 5-12 years after hyperglycemia
Our results went in consistent with that reporte%evelop@) Insulin treatment in type 2 diabetes

Lrorgr ?t(r:](aer;iaprgzlrc;:ii)n S(;:‘Jdcli(iaast.)etessheaa eﬁgﬁgi ould be considered as an associated factor rather
ypergly ’ R 'Ofhan a risk factor since patients with chronic étab

Sgdbetggesétglm \Ilivc?art?o ﬁégfkan?ag;\san foret ng nICcomplications usually need intensive treatment for
P ’ 9 . lowering hyperglycemia.

reported that age, duration of diabetes, hypemensi )
dyslipidemia, hyperglycemia were risk factors for In the present study uncontrolled hypertension was
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proven as a significant risk factor chronic diabetiintake to prevent hypoglycemia and anabolic effects
complications. Akber®® found that hypertension on adipose tissué®

was present in 60% of patients with diabetes. And|n the present study, obese patients and those who
this strongly linked with other cardiovasculariived sedentary life and non compliant with diet
complications, renal failure and higher mortality.recommendations were at higher risks of developing
Hypertension is prevalent in type 2 diabetes. Aghronic complications. In fact, obesity is the most
estimated 75% of adults with diabetes have b|00ﬁnp0rtant modifiable risk factor for type 2 diabgte
pressure level greater than 130/80 mm Hg or usfellitus the prevalence of type 2 diabetes has been
antihypertensive medicatiéff! Aggressive blood matched by steady increase in the prevalence of
pressure control (9<140/90 mm Hg) has been showbesity in the United States. National Center for
to reduce cardiovascular disease morbidity andealth Statistics indicated that in 2005 to 2006,
mortality in patients with type 2 diabets. Overdtll, approximately 34% of adults aged 20 years or older
has been clearly shown that 2 mmHg reduction iere obes&€® The U.S. Centers for Disease Control
blood pressure is related to a 7% reduction Q§nd Prevention reported that approximately 55% of
myocardial infarction and a 10% reduction oOfpersons with diabetes are obese and 85% are
stroke® In her study, Al-Maskari and El-Saffly overweight: approximately 80% of persons with
found that hypertension was the only modifiablé& ristype 2 diabetes are also insulin resistant, andlims
factor for peripheral vascular disease. resistance is itself highly correlated with weight

As proved previously, patients with poor glycemiagain“? Al-Kaabi et af*® found that 44% of patients
control, as indicated by glycated hemoglobin, hadith type 2 diabetes were obese and a further 34%
double the risk of long-term diabetic complicationsvere overweight. And that only 35 of patients
in the present study. The syndrome of diabetes gacticed activity levels that meet the recommended
very often associated with marked increases inrothguidelines to ameliorate diabetic complications.

well known parameters of cardiovascular risk pata from Foster study suggested that obese
including hypertension and dyslipidemia. Althoughpatients with type 2 diabetes will experience
these alterations contribute to the overall risk oignificant improvements in weight, glycemic
diabetic complications, hyperglycemia still remaingontrol and cardiovascular risk factors after tise u
the hallmark of diabetes mellitus and is stronglyf a commercially available weight management
associated with the risk of developing micro- angrogram? However, even modest weight loss has
macrovascular complicatio8) Among the risk heen shown to reduce the risk substantf&ir#’

factors that have been identified for microvascualGucciardi reported that high food insecurity istig
complications, glycemic control is perhaps one 0idmong Canadians with diabetes and was associated
the most importarft? Two landmark studies, the with increased likelihood of unhealthy behaviors,
Diabetes and Complications Trial (DCCT) stfidly psychological distress and poorer physical hé&ith.

involving patients with type 1 diabetes and the T yiglian Diabetes and exercise study (IDES)
United §j{‘_9d°m, prospective  Diabetes  Studyyrq,n reported that physical activity and exercise
(UKPDSY*”involving patients with type 2 diabetes, raining have been recognized as treatment options

conclusively demonstrated that improved glycemig, hatients with type 2 diabetes. However, further

control contributes to significant microvascularagearch is needed to establish the volume ingensi
risk reduction. The DCCT showed that a meag q type of exercisdd '

reduction in A1C by 25 units reduced the incidence Tang found that diabetic patients with regular

o .
Zfltr?gﬁggopi?;?rlol\)/)e/ d54g/lou2(r)]gereg(r)]r(1)t$ glth)(/:;)g/ Z?Z?'rlyexercise habits showed a 2.8 fold increased chance
protect against the development of microvf'zlsculaoif dort]JéioeTsréggr:)eveurrae;[}‘t?)compared with those who
complications for both type 1 and type 2diabetes, " 9 Y. )
its role for prevention of cardiovascular disease Little has been reported regarding food and

seems to be established in type 1 diabetes an&ltrient intake ir_1 individuals _diag_nosed with
still a matter of debate in type 2 diabetes anfiabetes. Overweight adults with diabetes were

implicates an additive effect of nonglycemicexcee‘ji”g recommended intake of, saturated fat and
risk factors that often accompany diabetesSodium, which may contribute to increasing the risk
such as hypertension and hyperlipidemiac.”f cardiovascular disease and other complicatfths.
Therefore, multifactorial interventionsby aggressiv ' "€ Diabetes and Nutrition Study Group of the

management of hypertension, dyslipidemia angPanish Diabetes —Association reported  that
hyperglycemid®®3® adherence to nutritional recommendations for people

However, it was reported that undesired weigh‘fvIth diabetes in Spa|.n was rather pbB)r..
gain was an adverse effect of intensive diabetes! "® Most appropriate recommendation for obese
therapy. The etiology of this is likely multifacta, ~Patients with type 2 diabetes is a nutritionally

including a reduction of glcosuria, increased dalor Palanced, moderately hypocaloric diet with a
reduced intake of of saturated fat and an incr@ase
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physical activity. However, it is extremely imparta 6. Amos SF, McCarty DJ, Zimmer P. The rising

for the long time outcome that the treatment is global burden of diabetes and its complications:
tailored to the needs and wishes of the individualsestimates and projections of to the year 2010.
patients®® Other considerations in meal planning Diabetic Medicine 1997; 14 (suppl.5): S1-85.

for diabetes include alternatives sweetener§. Vergouwe Y, Soedamah-Muthu SS, Zgibor J,
Individualized and flexible nutrition plan, desighe Chaturvedi N, Forsblom C, et al. Progression to
within established guidelines, promote adheréMte. microalbuminuria in type 1 diabetes: development
Patients who cut back selectively on their nutngib  and validation of a prediction rule. Diabetologia
program are influenced by their mood and beliefs. 2010; 53: 254-62.

When treating chronic conditions like diabetes8. Caselvecchio S, RanucciM, Di Donato M,

psychological aspects and quality of life have éo b Menicanti L. Diabetes mellitus and long-term

considered especially that patients with diabetic outcome in heartfailure patients after surgical
complications have increased levels of depressionventricularrestoration. Ann Thorac Surg 2009; 88:
and decreased quality of lif&) 1451-6.

We acknowledge some limitations in our study. A9. Al-Maskari F, El-Sadig M. Prevalence of risk
we relied upon patient interview and record study, factors for diabetic foot complications. BMC
the data obtained might be, to certain extent, Family Practice 2007; 8: 59.
affected by the quality of recording. Also, as iya 10.Setacci C, de Donato G, Seracci F, Chisci E.
case control study, the design of the study is byDiabetic patients: epidemiology and global impact.
definition retrospective and is subjected to recall J Cardiovasc Surg (Torino) 2009; 50: 263-73.
bias. There is a limitation with accuracy of thell.Gruber W, king H. The WHO national diabetes
duration of diabetes as it was based on self report Programme initiative. Diabetes Res Clin Pract
from diabetic patients. Nevertheless, the resuiés a 1996; 34 (Suppl): S1-S6.

consistent with those coming from cohort studies. 12.Jumah NA, Al-Hajeri SS, Al-Ali KA,
Ismaiel AE, Kamel MI. Epidemiological, clinical,

Concluspns; . . . and biochemical profile of type 2 diabetes in
The high economic burden raised by d'abeteSKuwait Bull Alex Fac Med 2009: 45: 77-85
and its complications challenges the Kuwaiti health3 A arican Association  of Clinical

care system. It implicates an urgent need o Endocrinologists Ad Hoc Task Force for
intervention to prevent the development of long- Standardized Production of Clinical Practice

term complications among the diabetic population. i ;ijejines, American Association of Clinical
The study helped to |dent|fy thg magnl'Fude. of Endocrinologists protocol for Clinical Practice
the problem of long-term diabetic complications Guidelines. Endocr Pract 2004: 10: 353-61

an risk fr?ctors flikely to be avloide}bl?] in KUW"’}it'l4.Kozek E, Gorska A, Fross K, Marcinowska A,
rr:jon% L esle actors, chontro N y?ertenslon' Citkowska a, Sieradzki J. Chronic complications
an yperglycemia, —enhancement —of —palient’ .y risk factors in patients with type 1 diabetes

compliance with regular follow-up visit, the rolé o mellitus — retrospective analysis. Przegl Lek 2003;
health care providers in supplying patients with 60: 773-7 (abstract).

health information especially that related to pbgki 15.Lepore G, Bruttomesso D, Nosari I, Tiengo A
activity and diet recommendations were the MOStreyisan R. Glycemic control and microvascular
effective tools to the development and prOgreSS'oncomplications in a large cohort of Italian type 1

of diabetic complications. diabetic out-patients. Diabetes Nutr Metab 2002;
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