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Diabetes is a chronic multi-system metabolic disease associated with significant morbidity,
mortality and cost to the society. Socio-demographic factors like age and gender may affect
prescribing pattern. The objective of the study was to evaluate the drug usage pattern of
antidiabetic drugs in different age groups and gender. A cross sectional survey of all prescriptions
of patients with diabetes attending the Outpatient Department (OPD) of Internal Medicine of Gulf
Medical College Hospital and Research Centre, Ajman, United Arab Emirates was conducted for
three months. The socio-demographic and drug information for each patient was obtained using a
questionnaire. A total of 132 prescriptions were included in this survey whereby 54.8% of patients
were males and 45.2% were females. The mean age of patients with diabetes was 54.09±10.24 years.
Hundred twenty eight prescriptions were for patients with type 2 diabetes. Metformin alone and in
combinations were the commonly prescribed antidiabetic drug. Insulin prescription was noted in 14
patients (type 1 and 2 diabetes), the commonest being human insulin. Metformin combinations
were most commonly prescribed in both genders. For patients below 45 years and those between
45–60 years of age, metformin combinations were the commonest prescribed, while among patients
above 60 years of age sulfonylureas were the most commonly prescribed. The utilisation pattern of
antidiabetic drugs varied among different age groups and gender. Metformin alone and
combinations with newer antidiabetic medications were commonly utilised.
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INTRODUCTION
The prevalence of diabetes mellitus for all age groups across the world was estimated to
be 2.8% in 2000 and 4.4% in 2030. The number of people affected with diabetes is projected
to increase from 171 million in 2000 to 366 million in 2030. The most important
demographic change to diabetes prevalence globally appears to be the increase in the
proportion of people above 65 years of age (Wild et al. 2004).
The treatment of type 1 diabetes is mainly with insulin, whereas type 2 diabetes
is treated with oral hypoglycemic agents. Uncontrolled blood sugar can lead to several
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complications like microvascular (retinopathy, nephropathy and neuropathy) and
macrovascular complications (ischemic heart disease, peripheral vascular disease and
cerebrovascular disease) (Rang et al. 2003; Knowler et al. 2002; Bakassas and Lunde 1986).
Recent studies from the developed countries have addressed gender differences in the
control of hypertension, diabetes and other cardiovascular risk factors in diabetic
hypertensive patients (Ferrara et al. 2008; Gouni-Berthold et al. 2008; McFarlane et al. 2005;
Nilsson et al. 2004).
Several antidiabetic drug utilisation reviews have been published from across the
world (Sultana et al. 2010; Upadhyay et al. 2007; Yurgin, Secnik and Lage 2007; Chiang et
al. 2006; Johnson, Pohar and Secnik 2006; Boccuzzi et al. 2004; Sutharson, Hariharan and
Vamsadhara 2003; Al Khaja, Sequeira and Mathur 2001; Yuen et al. 1998). Drug utilisation
review (DUR) of antidiabetic medicines in the healthcare setting can facilitate rational
drug use in patients with diabetes. They provide useful insights into the current
prescribing practices and also identify irrational prescribing. The consequences of
irrational prescribing include non-adherence to medications, which can result in
complications due to uncontrolled blood glucose levels and also escalate drug costs and
health care costs. Findings from DUR studies can be used to improve current prescribing
practices and to help policy makers and Drug and Therapeutic committees encourage
rational use of drugs. Hence, the present study was carried out to assess the age and
gender-wise utilisation pattern of antidiabetic drugs among patients with diabetes visiting
a tertiary care centre in Ajman, United Arab Emirates.
METHODS
In this cross sectional survey, prescriptions of patients above 18 years of age with type 1 or
type 2 diabetes visiting the Outpatient Department (OPD) of Internal Medicine of Gulf
Medical College Hospital and Research Centre, Ajman were included. This study was
conducted over a period of three months from January to March 2011. An intervieweradministered questionnaire was developed to collect relevant information pertaining to
the study objectives. The questionnaire consisted of both open-ended and close-ended
questions, which dealt with socio-demographic characteristics, clinical data and pattern of
antidiabetic prescription. The subject experts validated the questionnaire for its content,
and a pilot study was carried out among randomly selected patients attending the OPD of
Internal Medicine. The questionnaire was administered at end of the patients visit in the
OPD. The prescriptions of this study sample were utilised for assessing the drug
utilisation pattern. One prescription per patient was used for the analysis. The information
collected from the prescriptions was transferred to the questionnaire. Anonymity of the
study subjects was maintained.
Approval of the study was obtained from the Gulf Medical University Ethics
Committee. A written informed consent form was used in the study to obtain consent
from the subjects willing to participate in the study. Data were fed into Microsoft Excel
spreadsheet and transferred to predictive analytical software (PASW) version 18 (IBM
Chicago, Illinois) for analysis. Chi-square test was used to determine any association
between the drugs prescribed in both gender and also among the different age groups
(p<0.05).
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RESULTS
A total of 132 patients were surveyed. The sample consisted of 52.3% female patients and
47.7% male patients. The ages of the subjects were categorised into 3 groups, viz. below 45
years, between 45 and 60 years and above 60 years. Majority of the patients were in the
age group of 45 to 60 years (50.8%) (Table 1). The mean age of the subjects was 54.09±10.24
years with a minimum and maximum age of 28 and 88 years, respectively. A female
preponderance was observed in all age groups except in the age group 45 to 60 years
(Table 1).
Table 1: Age and gender distribution of participants.
Gender
Age group

Male
No.

Total

Female

%

No.

%

No.

%

Less than 45 years

10

15.9

15

21.7

25

18.9

Between 45 and 60 years

37

58.7

30

43.5

67

50.8

Greater than 60 years

16

25.4

24

34.8

40

30.3

Total

63

100.0

69

100.0

132

100.0

Ninety seven percent had type 2 diabetes mellitus and 3.0% had type 1 diabetes
mellitus. The mean age of subjects with type 2 diabetes was 54.7±9.8 and that of type 1
diabetes patients was 35.3±5.0. The mean duration of diabetes mellitus was 4.3±4.2 years.
The mean age at onset of type 1 diabetes mellitus was 14.8±1.9 years whereas the mean
age at onset of type 2 diabetes mellitus was 50.9±8.4 years. All subjects with type 1
diabetes reported family history of diabetes and 75.0% were first degree relatives of the
patients. Around 48.4% of the type 2 diabetes reported family history of diabetes and
majority were first degree relatives.
Among the patients, 84.1% had at least one coexisting condition. The coexisting
condition hypertension was predominant in both, 75.0% in type 1 diabetes and 57.8% in
type 2 diabetes.
The average number of drugs per prescription was 3.2±1.3. All patients with type
1 diabetes (n=4) received human insulin. Prescriptions with 5 and more than 5 drugs were
found among patients above 45 years of age. There were no gender differences in the
mean number of drugs prescribed; descriptive statistics was determined. The most
commonly co-prescribed medications along with antidiabetic drugs were
antihypertensives followed by hypolipidemic agents.
Among the antidiabetic medications prescribed for type 2 diabetics, metformin
combination was the common class of drugs, accounting for 32.8% of total antidiabetics,
followed by metformin (23.4%), sulfonylureas (28.9%), insulin (7.8%), gliptin (4.7%) and
acarbose (2.3%). The most common metformin combination was metform + sitagliptin
(14.3%), followed by metformin + vildagliptin (9%). The most common sulfonylurea
prescribed was glicazide (11.4%), glimepiride (9%) and glibenclamide (9%). Both
metformin combinations and insulin were prescribed to both genders equally whereas
metformin was prescribed to 53.3% female patients. Acarbose was given to more males
than to females whereas gliptin was prescribed more to females when compared to males.
The gender-based pattern of drug utilisation is detailed in Table 2. No statistical
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significance noted in the gender based drug utilisation pattern. Chi-square test was used
to compare utilisation pattern among males and females and no statistical significance was
found (p>0.05).
Table 2: Gender distribution of drugs among patients with type 2 diabetes.
Gender
Drugs

Male

Total

Female

No.

%

No.

%

Metformin

14

22.6

16

24.2

30

23.4

Metformin combination

21

33.9

21

31.8

42

32.8

5

8.1

5

7.6

10

7.8

Insulin
Sulfonylurea

No.

%

18

29.0

19

28.8

37

28.9

Gliptin

2

3.2

4

6.1

6

4.7

Acarbose

2

3.2

1

1.5

3

2.3

The drug utilisation pattern in the three age groups is presented in Table 3. It was
observed that among the patients above 60 years of age, sulfonylureas were the most
frequently prescribed antidiabetic drug, while metformin combinations were commonest
in the other two groups. No statistical significance noted in the drug utilisation pattern in
the three age groups. Chi-square test was used to compare utilisation pattern different age
groups and no statistical significance was found (p>0.05).
Of the 132 patients, insulin was utilised by 14 patients (both type 1 and type 2
diabetes). Among the various insulin preparations, human insulin was prescribed in five
subjects followed by insulin detemir in five subjects and regular insulin was prescribed in
four patients. The most preferred site of insulin administration was the abdomen followed
by the forearm. The most frequently used device for administration of insulin was insulin
pen.
Table 3: Age group distribution of drugs among patient with type 2 diabetes.
Age group
Less than 45
years

45–60 years

No.

%

No.

Metformin

5

23.8

Metformin combination

9

Insulin

1

Sulfonylurea
Gliptin
Acarbose

Drugs

Total

Greater than
60 years

%

No.

%

20

29.9

5

12.5

30

23.4

42.9

21

31.3

12

30.0

42

32.8

4.8

4

6.0

5

12.5

10

7.8

5

23.8

15

22.4

17

42.5

37

28.9

1

4.8

4

6.0

1

2.5

6

4.7

–

–

3

4.5

–

–

3

2.3
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DISCUSSION
In the management of diabetes, drugs play a vital role and become unavoidable in the vast
majority of patients. The present study assessed the age and gender-based utilisation
pattern of antidiabetic drugs. Metformin combination was the most commonly prescribed
antidiabetic. The route of administration for the majority of the drugs prescribed was the
oral route.
In our study, we found that the average number of drugs per prescription was
3.2±1.3 drugs. A previous study from India reported an average of 1.95 (Sutharson et al.
2003). Prescriptions with five or more drugs were found to be common among patients
above 45 years of age. With the advancing age, the co-morbidities also increase and
consequently increase the number of prescribed medications. This could explain the
reason for increased number of medication in patients above 45 years of age.
The present study showed a high number of cases in the age group 45 to 60
years, with a mean age of 54.09±10.24 years. This is in accordance with the observation
made by Upadhyay et al. (2007) and Boccuzzi et al. (2004). Other studies (Yurgin, Secnik
and Lage 2007; De Pablos-Velasco et al. 2005; Van den Brink et al. 1993) have reported an
average age higher than what was seen in the present study. An early onset of developing
diabetes is seen in this study though in general, the elderly are at greater risk compared to
the younger generation (Upadhyay et al. 2007).
In the present study, a slight preponderance of females was noticed similar to
that reported by Sutharson, Hariharan and Vamsadhara (2003). In contrast, Vengurlekar et
al. (2008), Yurgin, Secnik and Lage (2007), Johnson, Pohar and Secnik (2006) and Boccuzzi
et al. (2004) indicated male predominance in their reports.
The mean duration of diabetes mellitus observed was 4.3±4.2 years. This
observation was similar to the observation made by Upadhyay et al. (2007), whereas a
study from Spain showed the mean duration of diabetes as 11.8±8.0 years (De PablosVelasco et al. 2005). In this study, hypertension was the commonest co-morbidity
observed. Yurgin, Secnik and Lage (2007) also reported similar observation with regard to
the co-morbidity in patients with diabetes.
Metformin alone and metformin combination were the commonly prescribed
antidiabetic drugs observed in the present study, in line with findings of Sultana et al.
(2010), Upadhyay et al. (2007), Yurgin, Secnik and Lage (2007) and Johnson, Pohar and
Secnik (2006). This finding is in contrast to other investigators (Chiang et al. 2006; Al
Khaja, Sequeira and Mathur 2001) where sulfonylureas was the most commonly
prescribed antidiabetic drug. Yuen et al. (1998) observed similar findings. Vengurlekar et
al. (2008) reported that in their study metformin was the most prescribed drug.
Metformin + sitagliptin combination was the most common combination observed in our
study, while in the study by Al Khaja, Sequeira and Mathur (2001) metformin +
sulfonylurea was the most common combination. Metformin is considered to be a safer
and cost effective drug over others in terms of hypoglycemia and could be the probable
reason for this finding.
It was observed that among the patients above 60 years of age, sulfonylureas was
the most frequently prescribed antidiabetic drug. Yurgin, Secnik and Lage (2007) also
observed that metformin prescriptions were fewer in patients 75 years and above. Al
Khaja, Sequeira and Mathur (2001) also reported the use of long acting sulfonylureas in
patients above 65 years. It is generally indicated that age above 65–70 years represents a
specific contraindication for the administration of the biguanides since the risk of the
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drug-associated lactic acidosis increases with age (Orban et al. 2006). No gender-based
differences were noted in drug prescribing pattern in the study, similar to Al Khaja,
Sequeira and Mathur (2001). Limitations of the study include the small sample size, which
restricts the generalisation of the findings.
CONCLUSION
In conclusion, a wide spectrum of antidiabetic drugs was prescribed among the subjects,
with metformin combination being the most commonly prescribed antidiabetic
medication. Sulfonylureas was frequently prescribed in patients above 60 years of age.
The number of co-medications was higher in patients above 45 years. Utilisation pattern of
antidiabetic medications was similar in both genders. It is desirable that longitudinal
studies on utilisation pattern and pharmacoeconomic studies of antidiabetic medications
are performed.
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