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ABSTRACT

Objectives: To assess the impact of age, gender, duration of diabetes and body mass index confounders on
diabetes control among a Jordanian cohort of T2DM at the Endocrine Clinic in King Hussein Medical Center.

Methods: Patients were selected over 18 months from outpatient clinic at King Hussein Medical Center in
Amman-Jordan. Diabetes control assessed by mean of latest 3 HbAlc and fasting blood sugar. Patients were
divided in 2 groups according to age (<55 years Vs >55 years), gender, duration (<10 years Vs >10 years) and
BMI (normal, overweight, and obese according to WHO criteria). Statistical analysis is performed using
SPSS11.5.Good diabetes control is assessed according to American Diabetes Association criteria

Results: A total of 405 patients were selected (223 males, 182 females). 115 patients (28.4%) were having a
good control with HbAlc <7%.; 25.6% of males and 31.9% of females were having good control (P value
=0.161).

There was no difference in diabetes control of those <55 years (n=183) Vs those >55 years (n=222)
(29%vs.28%; p=0.812). Females in both age groups were having non statistically significant better control than
males. Of those with DM duration <10 years (n=242); 34.7% were having good control vs. only 19% for those
> 10 years duration (n=163) {P-value=0.001, RR=1.83, OR=2.26}. Females were again having a better diabetic
control in both duration groups, p=0.024.

There was no statically significant difference in diabetic control in all BMI categories studied. Thirty percent of
overweight patients were having good control Vs <20% in normal and obese patients.

The mean HBAlc in males was 8.1+1.7% Vs 7.9£1.5% in females. For the group <10 year, HBAlc was
7.75£1.5% Vs 8.32+1.54% in those >10 year. The mean HBA1C of the group aged< 55 years was 8.1+1.8 Vs
7.9£1.5 in those >55 years of age.

Conclusion: In this Jordanian group with T2DM the diabetic control was modest at 28.4%. Females were
having a better diabetic control at all categories. Diabetes duration less 10 years was the only indicator of
adequate control of diabetes.
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Introduction disease have been the subject of several
investigations.(l's) Less is known, however, about
corresponding gender differences in the treatment of
patients with diabetes.

From the published literature we know that gender

Diabetes is associated with a reduced lifespan,
largely as a consequence of cardiovascular disease.

Gender differences in diagnostic procedures, risk
factor control and treatment profile of cardiovascular
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differences in adherence to diet and diabetes
treatment may be attributed, in part, to gender
differences in symptoms among young type 1
diabetics from urban environment with poor
metabolic control. Interventions targeting these
symptoms may be necessary to improve adherence
and HbAlc control in male as well as female
patients.®®

Male and female diabetic patients differ in respect
of biological, social, as well as behavioral factors,
frequently depending on age."”

In the UKPDS it was shown that the HbAlc tend to
increase with the duration of diabetes losing it
control,(s) several studies also showed differences in
diabetes control among different ethnic groups
,genders and obese patients tend to have poorer
diabetes control.®?

It is known that improved glycemic control
improves microvascular outcomes, less is known
about the factors that influence control. Harris et
al."® examined racial and ethnic differences in
glycemic control in patients with Type 2 diabetes
using the Third National Health and Nutrition
Examination Survey (NHANES III) and found that
black women, Mexican-American men, those treated
with insulin or oral antiglycemic medications, and
patients over 60 years of age had poorer glycemic
control. Shorr et al.®? studied the relationship
between age and glycemic control and found no
significant differences between age groups. Nichols
et al."? found that age, body mass index (BMI) and
emotional distress were significantly related to
glycemic control. Blaum et al.*® found that disease
duration; C peptide levels, poor self-care, and failure
to receive diet recommendations were related to
control in a mostly white, primary care population in
USA.

Diabetes mellitus is a prevalent chronic disease
in Jordan, the recent estimates are of 17.1% of
the population are diabetics and 7.8% are
having impaired fasting glucose.(14) Therefore
diabetes constitutes a medical and economic burden.
Studies of the factors that have an impact on diabetic
control are in Jordan; only one study showed
that low BMI, shorter duration of diabetes and
higher baseline HbAlc were related to diabetes
control after 12 months of follow up period.®®

The aim of this study is to assess the impact
of age, gender, duration of diabetes and body
mass index confounders on diabetes control
among a Jordanian cohort of T2DM at the
Endocrine  Clinic in King Hussein Medical
Center.
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Methods

This study was conducted by recruiting patients
who attended the diabetes clinic who were randomly
selected over 18 months from outpatient Endocrine
clinic of endocrine division at King Hussein Medical
Center in Amman-Jordan from January 20009 till June
2010.

The inclusion criteria included all patients with
type 2 diabetes who attended on each Tuesday of
each week who have at least 2-3 HbA ¢, lipid profile
and Fasting Blood Sugar (FBS) performed over
previous year. Patients with type 1 diabetes were not
included.

This study was approved by the Royal Medical
services Ethical Committee. Verbal consent was
obtained from all participants.

The patients, after history taking, were assessed for
demographic features, anthropometric measures and
associated conditions; physical examination was
performed by an endocrinologist.

Blood was drawn in a fasting stat for FBS, lipid
profile, kidney function and liver function tests, and
HbAlc, tests were performed using automated
multichannel analyzer (Hitachi 917, Modular type)

Diabetes control was finally expressed as the mean
of latest three readings of HbAlc and FBS results
over the follow-up period of 14+2 months.

The American Diabetes Association (ADA) criteria
for adequate diabetes control for fasting blood sugar
(FBS <100mg) and HbAlc (<7%) was adopted.uG)

Patients were divided into 2 groups according to
age (<55 years Vs >55 years), gender, duration (<10
years Vs >10 years) and three groups of Body Mass
Index {BMI}: normal, overweight, and obese
according to WHO criteria.™”

Statistical analysis Intra and inter group
comparisons were performed in all groups studies
using z static for difference between two percentages,
t test for comparing means and univariate and
multivariate analyses for prediction and calculating
Odd Ratio (OR) and Relative Risk (RR) performed
using SPSS 11.2 and EPI Info 6 2005, values were
expressed as means and Standard Deviation (SD); a p
value < 0.05 was considered as significant.

Results

A total of 405 patients were selected; there were
223 males and 182 females, the mean age is
54.6+£10.45 years (M vs. F, 53.9£11.4 vs. 55.5+£9.2;
p= 0.065). Diabetes duration was 10.3 £7.4 (M vs.
F: 10.6 £7.8 vs. 9.98 £6.9; p= 0.2). Body Mass Index
(BMI kg/m*) was 30.4 4.9 (M vs. F: 29 +4.3 vs.
32.1 £5.1; p<0.00003).
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Table I: Demographic features mean values of HbAlc¢ and fasting blood sugar among the study group

Mean +SD n=405
Age (year) 546+1.4
BMI kg/m® 304+4.9
Duration (years) 103+74
Smoker % 24.4%
HbAlc (%) 7.83+£1.99
FBS (mg/dl) 193.5 £ 84.8

Table I1: Percentage of diabetic control (HbAlc < 7%) according to gender, age, duration and BMI criteria

Male Females All P value
(M vs. F)
HbAlc 25.6% 31.9% 28.4% 0.161
<7%
Age
<55 years 25.2% 33.8% 29% 0.82
> 55 years 25.8% 30.4% 27.9%
P value 0.9 0.6 0.82
Duration
<10 years 31.3% 38.6% 34.7% 0.23
>10 years 17.9% 20.6% 19.1% 0.66
P value 0.024 0.012 0.001*
BMI
Normal 14.3% 4.8% 19% 0.52
Overweight 17% 12.8% 29.8% 0.11
Obese 11.8% 17.9% 29.71% 0.47
P value 0.07 0.07 0.069
Table 111: mean HbAlc (£SD) according to gender, age, duration and BMI criteria
Male n=223 Females n=182 All P value

HbAlc 8.1+1.73 7.87+1.53 7.9+1.99 0.177
Age
<55 years 8.3£1.9 7.8%1.6 8.07+1.79 0.00
> 55 years 7.89+1.55 7.9+1.47 7.9+1.51 0.001
P value 0.11 0.65 0.32
Duration
<10 years 7.83+1.79 7.65£1.53 7.75€1.67 <0.001
>10 years 8.4+1.6 8.2+1.46 8.37.75+1.5 0.029
P value 0.02 0.012 0.001
BMI
Normal 8+1.7 7.9+£1.39 7.98+1.62 0.9
Overweight 8.1+1.77 7.6£1.3 7.9+1.64 0.07
Obese 8.04+1.75 7.96+1.65 7.99+1.69 0.7
P value 0.75 0.38 0.77

Demographic characteristics and mean levels of
HbAlc and fasting blood sugar (FBS) are shown in
Table 1.

One hundred and fifteen patients (28.4%) were
having a good diabetes control with HbAlc <7%;
25.6% of males and 31.9% of females were having
good control (P value =0.161).

In a univariate analysis there was no statistically
significant difference in diabetes control of those <55
years (n=183) Vs those >55 years (n=222)

JOURNAL OF THE ROYAL MEDICAL SERVICES
Vol. 19 No.3  September 2012

(29%vs.28%; p=0.812). When gender groups were
considered; Females in both age groups have no
statistically significant better control than males
(Table II).

Of those with DM duration <10 year (n=242);
34.7% were having good control vs. only 19% for
those > 10 years duration (n=163) {P-value=0.001,
RR=1.83, OR=2.26}. Females again were having a
better diabetic control in both duration groups,
p=0.024 as demonstrated in Table II.
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Fig. 2: Frequency of diabetes control according to duration of diabetes

There was no statistically significant difference in
diabetic control in all BMI categories studied. Thirty
percent of overweight patients were having good
control Vs <20% in normal and obese patients.
(Table III)

The mean HBAIlc in males was 8.1+1.7% Vs
7.9£1.5% in females. For the group <10 years,
HBAIlc was 7.75+1.5% Vs 8.32+1.54% in those >10
year. The mean HbA1C of the group aged< 55 years
was 8.1£1.8 Vs 7.9+1.5 in those >55 years of age
(see Table III).

The course of mean HBAIc is illustrated in Fig. 1
where HBAlc increased with increasing duration of
DM, while diabetic control dropped with increasing
age (Fig. 2).

Discussion

Diabetes control is of paramount importance due to
strong consensus that excellent control improves
micro-vascular complication in T2DM.®® Identifying
demographic, psychological and treatment factors
that have an impact on diabetes control may improve
outcome by allowing better selection of patients to
compensators interventions.*?

Diabetes control expressed as HbAlc < 7% was
achieved in 28.4% of the cohort studied; females
showed non significantly better control than males
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(31.9 % vs. 25.6% p: 0.162 ), these findings come
in accordance to other loco- regional studies form
Jordan;(lS) Saudi Arabia 27%" and Kuwait.?”
However these figures are lower than that reported in
USA and Europe.®#?

Diabetes control showed a steady worsening
expressed by increasing HbAlc over follow up
period since diagnosis and with increasing age (Fig.
1 and 2) that is in keeping with many studies
including UKPDS33 and Benoit et al.®'® The
decline in B cell function with type 2 diabetes
progressions over time is the explanation of this
deterioration in diabetes control that has an impact on
patients’ physical and psychological wellbeing,
quality of adherence to treatment and on health
economics.

The demographic features studied in this study, in a
univariate analysis, did not show any significant
impact on diabetes control; there was no difference in
total diabetes control for those patients above 55
years vs. those below 55 years. This also did not
show differences in both gender studied (Table II,
IIT). These results were at odds to the study of Benoit
et al® that showed that younger age was significant
in the final models with main effects.

Duration of diabetes exerted an impact on diabetes
control; those with shorter duration < 10 years were
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having better diabetes control than those with longer
duration (34.7% vs. 19.1% p= 0.001; RR=1.83 (1.27-
2.62), OR=2.26 (1.38-3.73) ). No difference between
the two genders studied in this category (Table II).
The mean HbAlc was significantly lower in those
with shorter duration vs. longer duration. This comes
in accordance with UKPDS and other studies®'4%2%?
and contradicts the results of Nicholas et al.*?

Body mass index was not found to have any impact
on diabetes control in this study; all categories of
BMI showed no difference in diabetes control rates
nor in mean HbAlc levels (Table II, III), these
results contradicts the results achieved by Nicholas et
al"® and Adham M et al®® who showed a good
relationship between BMI and DM control.

This study showed that diabetes control worsen
with increasing duration of diabetes being more than
43% achieving DM control of HbAlc < 7 for those
< 5 years duration and this drop to =20 % for those
with duration > 20 years.

This study results is consistent with other
international studies that showed that longer duration
of diabetes worsens DM control and proved that
progressing age impacted the outcome of adequate
HbA ¢ control.?”

The rather small sample size and calculating the
mean of the latest three HbAlc levels are probably
limiting factors on final outcome

Summary and Conclusion

The current study showed a modest diabetic control
of 28.4% achieving HbAlc <7%. The diabetes
duration impacted the outcome when same genders
were compared but not when comparing males vs.
females.

Age exerted an impact on the mean HbAlc levels
being better for females whether below or above 55
years old, while duration impact was evident for
mean HbAlc levels being better for males whether
below or above 10 years duration . The mean HbAlc
showed a steep increase in its level with increasing
duration of diabetes. The diabetes control showed a
drop in prevalence with increasing diabetes duration

A structured program of intensified diabetes
education and follow-up in needed to improve
diabetes control in Jordan.

Larger cross sectional studies on factors implicated
in diabetes control are warranted to have better
predictors of diabetes control and to address theses
confounders.
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