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Introduction: Diabetes mellitus is one of the commonest endocrine 

disorder with multiple organ dysfunction as its complication .The early 

detection of atherosclerotic changes in the pre diabetic state would help 

us to take measures to prevent overt complication in later part of life. 

Aim: To study the association of carotid intima media thickness in 

individuals with impaired fasting glucose. 

Material and Method: A prospective study,a total of 30 patient and 

equally matched control were taken from patient attending at Medicine 

OPD for a period of one year. Routine lab investigation, lipid profile 

and B-mode Ultra sonography of the carotid intima media thickness of 

the selected cases as well as the control groups were done, thickening 

of the Intima-Media Complex greater than 0.8mm is considered 

abnormal, and represents the earliest changes of atherosclerotic disease. 

Result: 18 individuals from cases and 5 individuals from control have 

significant increase in thickness of the common carotid intima-media 

thickness i.e. ≥0.8mm. 
 

Copy Right, IJAR, 2020,. All rights reserved. 
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Introduction:- 
Diabetes mellitus is the most common among endocrine and metabolic disorders. The effect of diabetes mellitus 

includes long-term damage, dysfunction and failure of various organs especially the eyes, kidney, nerves, heart, and 

blood vessels. The total number of cases in india is 19.4 million in 1995 and is expected to rise to 57.2 million in the 

year 2025. 

 

The spectrum of glucose metabolism ranges from normal glucose to a pre diabetic state of impaired fasting glucose 

and impaired glucose tolerance followed by development of frank diabetes in most cases. The national urban 

diabetes survey in india has shown age standardized prevalence of diabetes and impaired glucose tolerance to be 

12.4% and 14% respectively with no gender difference
1
.In india, 77.2 million people had prediabetes in 2011

2
. 

 

The complication of diabetes mellitus is attributable to tissue damage due to vascular disease involving micro & 

macro vasculature. The most common pathology of micro-vessels occurs in retina, kidney & peripheral nervous 

tissue and of macro-vessels in peripheral arteries of lower limb, coronary vessels & in cerebral arteries. 

Macrovascular disease is the most important cause of mortality & morbidity in individuals with type 2 diabetes 

mellitus. Diabetes involves metabolic abnormalities including hyperglycemia, dyslipidemia & insulin resistance that 

disrupts normal arterial function & render arteries susceptible to atherosclerosis, which is an important risk factor of 
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coronary artery disease. Coronary artery disease in diabetic subjects is clearly associated with atheroma in other 

parts of arterial tree especially carotid artery intimal thickening. Although studies have shown type 2 diabetes 

mellitus is associated with atherosclerosis. Folson et al (stroke 25:66-73, 1994) have shown a direct evidence of 

atherosclerosis among prediabetic individual which was measured by the carotid wall intima media thickness
3
. Thus 

detection of an abnormality in the prediabetic state would present an opportunity for intervening to reduce the future 

burden of diabetes mellitus. 

 

Measurement  of carotid intima media thickness of carotid artery by ultrasonography is one of the non invasive 

qualitative method of evaluating early atherosclerotic changes .It is important to note that an increase in carotid 

intima  media thickness is associated with an increased risk of cerebrovascular disease and coronary artery disease
4,5.

 

 

As studies have shown a wider variation among various ethnic group and geographical location besides others, a 

approach was made to study an association of carotid intima media thickness among individuals with impaired 

fasting glucose. 

      

Materials and Methods: 
Thirty cases of impaired fasting glucose were selected from patients  attending  in Assam Medical College and 

Hospital, Dibrugarh,Assam in the department of medicine within a period of one year were taken up for the present 

study.  

 

Select ion of cases:   

1. Patients with age more than or equal to 45 years as per ADA criteria for screening were taken up for the study 

and screened for impaired fasting glucose. Thirty cases were selected randomly from the group.      

2. The patients with the following conditions were excluded from the study: 

A >   Clinical features of D.M. 

B >   History of vascular disease. 

3. The cases were examined thoroughly with detailed history and physical examination. 

4. Equal number of age and sex matched subjects with standard height and weight were taken as control. 

5. Routine lab investigation, lipid profile, was done. 

6. B-mode ultra sonography of the carotid intima media thickness of the selected cases as well as the control 

groups were done :-thickening of the intima-media complex greater than 0.8mm is considered abnormal, and 

represents the earliest changes of atherosclerotic disease
7
. 

 

Statistics: 

Data evaluation was conducted using the spss/pc+ program. The level of significance was determined by p<0.05.the 

correlation of glycemic parameters to imt and to atherosclerosis risk factors was assessed using pearson or spearman 

correlation coefficient as appropriate.  

 

Results and observation:- 
After thorough history, clinical examination and laboratory investigations the subjects were categorized into two 

groups (group A for cases and group B for control).  

 

The following results have been shown for the two groups: 

1.Age distribution 

2.Sex distribution 

3.Blood pressure 

4.Body mass index 

5.Waist hip ratio 

6.Fasting blood glucose 

7.Serum cholesterol 

8.Serum LDL and HDL-cholesterol 

9.CCA-imt 

 

This data was analyzed by the student t test, and linear regression analysis and the results are shown with the 

necessary tabulation and graphic presentation.  
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Table 1:- Age distribution in the two Groups. 

Age group in years  Group A Group B 

 

No % No . % 

45-<55 18 60 20 66.66 

55-<65 10 33.33 6 20 

>65 2 6.6  4 13.3  

Total 30  30  

 

In t he present  study the age o f t he pat ient s var ied fro m ≥45 years t o  >65 years with maximum 

number  o f pat ient s in t he age group of 45 -55 years.  The mean ages o f t he  pat ient  were  

54.46±6.61.  Most  o f t he pat ient s in t he  cont ro l group were in t he age range  o f 45 -55 years  

(66.66%).  

 

Table 2: -Showing the sex d ist r ibut ion .   

Sex  GroupA  Percentage  

(%)  

Group B  Percentage (%)  

Male  20  66.6  22  73.3  

Female  10  33.3  8  26.6  

Total  30   30   

 

Out  o f 30cases,  20 were male and 10 female,  t he rat io  between male and fema le be ing 2:1.  

Males and females were 22 and 8 respect ive ly in  t he cont ro l group the rat io  be ing  2.7:1.  

 

Table 3: -  Clin ica l dat a from subject s (group -A)  and contro ls (group -B) .  

Characteris tics  Group-A  Group-B  P-value  

Systolic bp,mm hg  132.40±13.19  125.  20±18.67  0.90  

Diastolic bp,mm hg  73.93±9.22  69.67±10.86  0.107  

BMI,kg/m2  23.76±3.22  22.36±2.41  0.06  

Waist hip ratio  0.89±0.12  0.85±0.71  0.09  

  

As seen blood  pressure was great er  in gr oup A than that  o f group B .  The c lin ica l  presentat ion 

o f bo th the group have been shown the mean systo lic  blood pressure in group A  was 132 mm 

hg and that  in group B  was 125 mmhg.  The mean d iasto lic  blood pressure was found to  be 73 

and 69 respect ive ly.  However  t here was no  s ignif icant  d ifference as it  is  evid ent  from the p -

va lue.  I n group A the mean BMI was  23.76 kg/m2 and in group B the mean BMI was 22.36 

kg/m2,  which shows no  st at ist ica l s ignif icance.  The  mean waist  hip rat io  in group A was 0.89  

and that  o f group B was 0.85. Aga in this  dif ference was no t  st at ist ica l ly s ignif icant .  

 

Table 4: -Biochemica l dat a from subject s  (group A)  and cont ro ls (group B).  

Charact er ist ics  Group A Group B P-va lue  

FBG, mg/d l 114.8±5.86 88.90±9.74 <0.001 

S.cho lest ero l , mg/d l  206.33±23.30 198±23.06  0.18 

S.LDL-cho lest ero l, mg/d l  121.06±12.25 114.83±8.15 0.02 

S.HDL-cho lest ero l, mg/d l  30.83±7.69 31.63±7.41 0.68 

S.t r ig lycer ide, mg/d l  242±36.00  198.90±21.41 <0.001 

CCA- imt , mm 0.9±0.18 0.70±0.09 <0.001 

 

The above t able shows the biochemica l parameters in bo th the groups.  The mean fast ing  

blood g lucose in  group A was 114.8 mg/d l and  that  in group B  was 88.90 mg/d l,  which shows 

a st at ist ica l ly s ignif icant  d if ference.  The m ean serum cho lest ero l in  group A was 206.33  

mg/d l and that  in group B  was  198 mg/d l . t he  mean LDL-cho lest ero l in  group A was 121.06  

mg/d l and that  in group B was 114. 83mg/d l .T he d ifference between the mean serum 

cho lest ero l were no t  s ignif icant  whi le  t he mean serum LDL-cho lest ero l was  found to be 
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st at ist ica l ly s ignif icant .  The mean serum HDL-cho lest ero l in  group A and group B  was found  

to  be 30.83 mg/d l and 31.63 mg/d l respect ive ly.  The mean serum t r i g lycer ide in  group A was 

242 mg/d l and in group B  was 198.90 mg/d l,  which was found to  be st at ist ica l,  s ignif icant .  

The mean co mmo n carot id  int ima med ia t hickness in  group A was found to  be 0.9mm and that  

in group B was 0.70, which shows a st at ist ica lly s i gnif icant  dif ference.  

 

 
Figure1: -Compar ison o f mean Lip id Prof ile  

 

 
Figure 2: -Compar ison o f t he mean CCA-imt  

 

Table 5: -Commo n caro t id  int ima- med ia t hickness in subject s and cont ro ls .     

 

Charact er ist ic  

Group A Group B 

No % No % 

≥0.8mm 18 60.0  5 16.6  

≤0.8mm 12 40 25 83.3  

 

I t  is  seen fro m the above t able t hat  18 ind ividua ls fro m group A and 5 ind iv idua ls from group 

B have s ignif icant  increase in  t hickness o f t he co mmo n carot id  int ima - med ia  t hickness  i. e .  

≥0.8mm .  
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Figure 3: -  Compar ison o f CCA- imt .  

       

Table 6: -  Correlat ion coeffic ient s o f parameters in subject s and cont ro ls .  

Charact er ist ics  Correlat ion coeff ic ient  

Group A Group B 

Age and imt  0.120 0.213 

BMI and imt  0.3490* 0.307 

Age and FBG 0.045 0.506 

BMI and FBG 0.4330* 0.246 

SBP and  imt  0.4434* 0.039 

DBP and imt  0.4808** 0.111 

SBP and FBG 0.3778* 0.014 

DBP and FBG 0.5526** 0.126 

Tg and imt  0.3886* 0.179 

LDL and imt  0.068 0.027 

Tg and  FBG 0.4930** 0.230 

LDL and FBG 0.064 0.158 

FBG and imt  0.5432** 0.146 

        *= (p=<0.5),  

 **=(p=<0.01)  

 

I t  is  seen from the above t able,  t hat  t here is  pos it ive st at ist ica l s ignificant  co rrelat ion 

between the body mass index,  systo lic  blood pressure,  diasto lic  blood pressure,  t r ig lycer ide,  

and  fast ing blood g lucose wit h co mmo n carot id  i nt ima  med ia  t hickness in  group A while  in  

t he contro l group, t here is  no  signif icant  correlat ion.  
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Figure 4: -Correlat ion o f imt  and blood sugar  in  Group A and  Group B 

               Group A (case)  =a linear                                  Group B  (cont ro l)  = a linear                

                      co rre lat ionship          co rrelat ionship                                               

Y      =   -1 .0.54 + 0.017   x ifg                         Y = 0.835 + 0.001 x fbs  

 

           r2  =0.543224 (p=<0.001)                                    r2=0.146 (p=>0.05)  

 

                       The above figure shows a l inear  st at ist ica l s ignif icant  correlat ionship  

between the b lood sugar  and  the int ima med ia  t hickness in  group A (p=<0.001) ,  while in  

group B there is  linear  co rrelat ion ship which is not  signif icant  (p=>0.05).  

 

Summary: 

The present  study was  conducted  in  t he depar tment  o f med ic ine, Assam Medica l Co llege & 

Hospit a l,  D ibrugar h fo r  a  per iod o f one  year .  The a im and object ives o f t his study were to  

study the assoc iat ion o f caro t id  int ima  med ia  t hickness in  ind iv idua ls  wit h impa ired fast ing  

g lucose.  

 

By fo l lowing the inc lus io n and exc lus io n cr it er ia  as ment ioned under  mater ia ls  and methods,  

t hir t y cases o f impa ired fast ing g lucose  se lect ed rando mly from pat ient s with age more than 

o r  equal to  45 year s at t end ing at  depar tment  o f med ic ine  .A l l o f t hem were assessed 

c lin ica l ly and then subject ed to  laborator y invest igat ion s.  The var ious observat ions from the  

study are summar ized as fo llows:  

1 .  The sex rat io  in t he populat ion was.2:1 (male:  female) .  

2 .  Maximum number  o f cases was seen in t he age group o f 45 —55 years fo l lowed by 55 —65 

years.  

3 .  The mean systo lic  blood pressure was found to  be 132.40 mm hg,  while d iasto lic  pressure 

to  be 73.93mm hg.  

4 .  The mean BMI was 23.76 kg/m2  

5.  The mean waist  hip rat io  was 0.89.  

6 .  The mean serum fast ing blood g lucose was 114.8mg/d l.  

7 .  Amo ng the l ip id pro file ,  t he t ot al cho lest ero l,  LDL,  and HDL were 206.33,  121.06 and 

30.83 mg/d l respect ive ly.  However  t here  is  s ignif icant  increase in  t r ig lycer ide leve l wit h 

mean o f 242mg/d l.  

8 .  The mean caro t id  int ima med ia t hickness was found to  0.9 mm.  Which is above the  
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no r mal va lue o f 0 .8mm.Out  o f t he 30 cases,  18 had va lues above ≥0.8mm.  

9.  On studying the co rrelat ionship between the var ious parameters,  t he study shows a  

st at ist ica l ly s ignif icant  (p=<0.05)  co rrelat ion between BMI,  blood pressure t r ig lycer ide  

and  caro t id  int ima  med ia  t hickness.  Also  the study shows a  highly s ignif icant  

co rre lat ionship between the impa ired fas t ing g lucose and carot id  int ima med ia t hickness.  

10.  In t he cont ro l group,  5  ind iv idua ls  had carot id  int ima med ia t hickness o f 

≥0.8mm. Alt hough there were co rrelat ionship  between the var ious  var iables i . e .  BMI,  

blood pressure,  t r ig lycer ide and caro t id  int ima med ia t hickness,  but  t hese co rrela t ionship  

were no t  s ignificant  .S imilar ly t here was no  s ignif icant  co rrelat ionship between the  

fast ing blood glucose and caro t id  int ima med ia t hickness in t he cont ro l group.  

 

Discussion:-  
Diabetes mel lit u s is  t he most  common o f ser ious metabo lic d iseases o f human be ing. in  

add it ion there is  a  large poo l o f subject  with impa ir ed g lucose to lerance with a  high r isk o f 

convers io n to  diabet es.  The nat iona l  urban d iabet es sur vey in  ind ia has  shown age  

st andard ized preva lence o f d iabet es and IGT to  be 12.4% and 14% respect ive ly with no  

gender  d if ference
1
.  

 

The present  study co mpr ises o f 30 cases  o f impa ired fast ing g lucose se lect ed rando mly fro m 

pat ient s with age more than 45 years  at t end ing into  the med ic ine depar tment  o f Assa m 

Medica l Co llege & Hosp it a l,  D ibrugar h,  dur ing the per iod o f one year .  

 

The Amer ican assoc iat ion does no t  recommend screening the genera l popu lat ion fo r  diabet es,  

but  inst ead uses a  r isk -based  approach.  S ince  ag e is  a  r isk facto r  in  beco ming d iabet es,  ADA 

recommends screening shou ld beg in at  age o f 45years.  Here in  t he present  study too  30 cases  

were se lect ed rando mly from pat ie nt s o f age more than 45 years .T he present  study has 

shown a mean o f 54.46 ± 6.61yrs wit h majo r it y i. e .  60% wit hin the age group o f 45  to  55 

years  o f age,  fo llowed by 33.33 % pr esent  in t he  age group  o f 55-65.Years .  Temelkova 

(2000)  report ed the largest  number  o f cases at  ages 46 —58 year s (52%) 
7
.   

 

The overa l l ma le:  female  rat io  in t he  pr esent  ser ies is   

2:  1 .  Yalin guan et al report ed a male to  female rat io  o f 1:1.4
8
.  Var ious exp lanat ions have been 

suggest ed regarding the lower  inc idence o f d iabet es amongst  females in ind ia viz. The ir  

re luct ance to  at t end clin ics,  great er phys ica l act ivit y o r  t he ir  aust er it y in  respect  o f d iet ar y 

int ake.   

 

S imilar  t o  t he observat ion that  BMI > 25 was near ly seven t imes in  d iabet es t han in  non –

d iabet ics.  David r ivera (2003)  report ed a mean BMI o f 31.6 o f t he 66 pred iabet ic  ind iv idua ls  

se lect ed fo r  his study
9
.  The present  study shows a mean o f 26.75±2.65 kg/m2  which were  

be low the  obser vat ion as reco rded by the  other  study.  Yalin guan et al has repor t ed 67.1 % o f t he  

pred iabet ics cases se lect ed fo r  study were hyper t ens ive 
8
.  The present  study has shown 

hyper t ens ive  to  be present  in  43.33% of t he study popu lat ion this  can be exp la ined,  a s mo st  

o f t he pat ient s t hat  at t end at  t his hosp i t al were fro m rura l low inco me group and phys ica l 

labourer .  

 

Ke l lyj. hunt  (2003)  in his  study o f atherosc leros is in  pred iabet ic ’s ind iv idua ls has report ed a 

mean tot al serum cho lest ero l to  be 211mg/d l
9
.  The  present  study shows the mean seru m 

cho lest ero l t o  be 206.33mg/d l ,which co rre lat es with t he a fo rement ioned find ing.  

 

I t  is  seen that  18cases ( i. e .  60%) had a s ignif icant  increase in t he carot id  int ima med ia  

t hickness (>0.8mm).  Ke lly j hunt  has  report ed a s ignif icant  increase in  ca rot id  int ima  

thickness in t he pred iabet ic  cases vs nond iabet ic  
9
,  however  t here are other  studies too  which 

do  not  find a s ignificant  co rrelat ion o f carot id  int ima med ia t hickness in pred iab etes.   

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Guan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29340036
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29340036
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The present  study shows a st at ist ica l s ignif icant  co rrelat ion between the impa ired fast ing  

g lucose and the caro t id  int ima med ia t hickness (p= <.001) .  On univar iat e ana lys is,  t here is  a  

st at ist ica l s ignif icant  co rre lat ion (p=<0.5)  between the var ious g lycemic parameters i. e  body 

mass index,  blood pressure,  t r ig lycer ide to  carot id  int ima med ia t hickness ( t able 6) . The 

mexico  c it y d iabet es has report ed a signif icant  increase in  carot id  int ima thickness among the  

pred iabet ics ind iv idua ls and a lso  r epor t ed the increase in co ronar y hear t  r isk facto rs in  

ind iv idua ls be fo re t he onset  o f c l in ica l d iabet es.  S imilar ly fo lso m et  a l (1994)  has report ed a 

posit ive re lat ionship  between fast ing non -d iabet ic  hyperg lycemia and  carot id  int ima med ia  

t hickness
3
.  Thus the present  study is in accordance the above ment ioned studies .  

 

Limitat ion of the study:  

1.  The number  o f cases was low,  so the exact  p icture as dep ict ed in o ther  studies could  

no t  be found.   

2 .  As this is  a  hosp it a l based  study,  most  o f t he pat ient s were fro m lower  soc ioeconomic  

o r midd le c lass family,  t he study populat io n canno t  be genera l  

3 .  In t he present  study univar iat e ana lys is  were done,  fur ther  study is necessar y to  find  

out  t he mult ivar iat e ana lys is.  

4 .  As the present  study is  no t  a  prospect ive cohor t  stud y,  a  lo ng t erm fo l low up  o f t he  

pat ient s was no t  possible t o  see the ut il it y o f imt  in pred ict ing co ronar y ar t ery d isease.   

 

Conclusion :-  
The present  study c lear ly demo nst rat es t hat  t he carot id  int ima med ia thickness is  

s ignif icant ly increased in  ind ian su bjec t s in t his par t  o f t he count ry wit h impa ired fast ing  

g lucose and that  bes ides impa ired fast ing g lucose , BMI,  systo lic  blood pressu re ,diasto lic  

blood pressure , t r ig lycer ide  emerged as  a s ignif icant  independent  det erminant s  with l inear  

re lat ionship wit h impa ired fast ing g lucose.  Also  the present  study is an example  o f evidence  

based med ic ine,  in co rrelat ing the re lat ionship between impa ired fast ing g lucose and caro t id  

int ima med ia t hickness.  However  fur ther  study is necessar y wit h large number  o f cases t o  see 

the ut ilit y o f t his assoc iat ion.  Given the a lready est abl ished re lat ionship between the 

invo lvement  o f co ronar y ar t ery and the carot id  ar t ery,  ear ly det ect ion o f t he increased carot id  

int ima med ia t hickness in r isk ind ividua ls wil l prevent  t he deve lo pment  o f co ronar y ar t ery 

d isease in lo ng run.   
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