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 Insulin pump therapy (IPT) is a well-known and an effective method of 

intensive insulin therapy. In this study, we aimed to explore the patient’s 

profile, evaluate the long-term effectiveness of IPT, and looked for 

predictors of glycemic control in a cohort of adult Omani patients with type 

1 diabetes mellitus (T1DM). This is a retrospective, observational study of 

58 adult patients with T1DM on insulin pump therapy, who were being 

followed at The National Diabetes and Endocrine Centre (NDEC), Royal 

Hospital, Muscat. The patients' socio-demographic data, clinical history of 

complications, if any, HbA1c readings prior to and after six months of 

initiation of pump therapy, and the mean HbA1c levels from the years 2014 

to 2018 were collected from the computerised hospital medical records and 

analysed by SPSS. Among the 58 patients, 24 were male, 34 were female. 

Their mean age was 27.5 years, duration of diabetes was 14.4 years, and 

duration of IPT was 7.1± 3.5 years. Mean HbA1c at the time of initiation 

of IPT was 8.72%, six months after the introduction of IPT, HbA1c levels 

dropped by 1.15% (p-value = 0.001). The improvement in HbA1c persisted 

and remained lower than (range 6.9 to 7.3%) pre-pump HbA1c levels from 

the year 2014-2018. Pre-pump HbA1c <9%, age >20 years, frequent blood 

glucose monitoring, and a smaller percentage of basal insulin rate are 

predictors for optimal glycemic control with IPT. The improvement in 

glycemic control was maintained for an extended time among Omani adults 

with T1DM on IPT. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Diabetes mellitus is one of the biggest healthcare problems and challenges to human health in this century. 

Although the number of people with Type 1 diabetes mellitus (T1DM) is much lower than Type 2 diabetes 

mellitus, the incidence of T1DM is increasing worldwide [1]. An uninterrupted supply of insulin constitutes 

the mainstay for the management of T1DM. With proper daily insulin dosages, regular blood glucose 
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monitoring combined with a healthy diet and lifestyle, people with type 1 diabetes can live a healthy life and 

delay or avoid many complications associated with diabetes [2]. 

 

Insulin pump therapy (IPT) can mimic physiological insulin delivery in type 1 diabetes [3], [4]. IPT has 

evolved over the last several years and has become an attractive and effective alternative to multiple daily 

insulin injections (MDI). Meta-analyses have demonstrated that IPT provides a slightly higher HbA1c 

reduction than multiple daily insulin injections in adults [5- 7]. Moreover, improvement in glycemic control 

is achieved without a concomitant increase in body weight and less hypoglycemic episodes [8]. Compared to 

MDI, Insulin pump therapy is also associated with a lower incidence of retinopathy and peripheral nerve 

abnormalities, independent of glycemic control and socio-economic status [3]. A large Swedish study showed 

pump therapy is associated with lower cardiovascular mortality than treatment with multiple daily insulin 

injections [9].  IPT has significantly improved the quality of life among T1DM patients by providing greater 

flexibility with respect to the timing and amount of food intake and physical activity, ease of travel, and lesser 

hypoglycemic events [10], [11].  It allows the patient to have more active participation in social, recreational 

activities and thus improve their personal and family lives. 

 

A study conducted in two large hospitals in the United Arab Emirates (UAE) showed a mean HbA1c of 7.9% 

among adults with T1DM on IPT [12]. A study from Canada involving adults with T1DM reported a decrease 

in mean HbA1c after six months of introducing IPT, and it remained lower than the pre-IPT HbA1c [13]. 

Another study from France showed that HbA1c levels significantly improved after IPT, and the improvement 

in HbA1c persisted for about four years [14]. Parallel to worldwide growth in insulin pump usage, IPT has 

also been used to manage T1DM patients in Oman. However, to date, there is no data available in the local 

literature pertaining to the efficacy of IPT and predictors of glycemic control in this group of patients. 

Therefore, we aimed to study the patients' profile, evaluate the long-term effectiveness of IPT and looked for 

predictors of glycemic control in a cohort of adult Omani patients with T1DM attending a tertiary care 

institution in Oman. 

 

2. Methods 

 

2.1 Study design and setting  

This retrospective, descriptive cohort study was conducted among 58 adult patients with T1DM on insulin 

pump therapy, undergoing treatment at the National Diabetes and Endocrine Centre (NDEC) of the Royal 

Hospital, Oman, between the year 2014 to 2018. Adults aged 18 years and above with T1DM on IPT were 

included in the study. Patients who discontinued IPT or did not follow up for more than one year were 

excluded from the analysis.  

 

2.2 Data  

The patient's socio-demographic details, including age, sex, and duration of diabetes; clinical information 

such as complications of diabetes, HbA1C before and six months after initiation of pump therapy, and the 

mean HbA1C for the years 2014 to 2018 were collected from the computerised medical records of the 

hospital, Insulin Pump download data for the year 2018 was collected from computer medical record. Weight 

measurement and BMI of the last clinical visit in 2018 recorded from the electronic medical record with 

approval from the Royal hospital ethics committee. The data were analysed with SPSS.  

 

2.3 Definitions  

HbA1c was measured using the Abbott Architect c8000, USA.  Retinopathy was detected by an 

ophthalmologist using stereoscopic fundal photography. A diagnosis of nephropathy/ diabetic kidney disease 
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was made based on the presence of albuminuria and/or reduced eGFR in the absence of signs or symptoms 

of other primary causes of kidney damage. Albuminuria was defined as albumin: creatinine ratio >2.5 

mg/mmol (for male) and > 3 mg/mmol (for female). Diabetic neuropathy was diagnosed based on 

podiatrist/physician assessment with a careful history and clinical examination, including using the 128-Hz 

tuning fork and 10-g monofilament testing. All our patients used MiniMed Pump, Medtronic, USA. 

 

3. Results 

A total of 58 patients were included in this study. Only four patients discontinued pump / were lost during 

follow up over the study period of five years. Two patients were lost during follow up as they were studying 

abroad. One broke the pump twice and hence voluntarily discontinue on IPT. The multi-disciplinary team 

discontinued IPT for the patient as there was no clinical benefit and there were safety concerns.  Males 

constituted 41.4% (n= 24) and the remaining were females (n=34). The mean age was 27.5 ± 9.6 years (18 – 

47 years). Around 22.4% of the study population was less than 20 years of age. Their mean weight was 65.8 

± 16.9 kgs with a mean BMI of 24.6 ± 5.6 kg/m2. 

 

The mean duration of type 1 diabetes amongst this cohort was 14.4 ± 5.8 years, and their mean duration of 

insulin pump therapy was 7.1± 3.5 years. About 6.9% of the study sample had hypertension, and 31.5% had 

dyslipidemia. Retinopathy was found in 19% of patients, 12% had nephropathy, 4% had neuropathy, and 

81.1% had Vitamin D deficiency. Our data showed that none of the patients developed macro-vascular 

complications (cardiovascular disease, cerebrovascular disease, and peripheral vascular disease). Two 

patients had celiac disease, and eleven patients were diagnosed with hypothyroidism on treatment. One was 

known to have hyperthyroidism. Addison's disease was not a finding in our study population. 

 

The mean HbA1c at the time of initiation of IPT was 8.72 ± 2.26%. Out of the total, 57 % of the study 

population had HbA1c < 9% before beginning the IPT, whereas 43% had HbA1c > 9 %. The mean HbA1c 

dropped to 7.6±1.2 % after six months of pump therapy (P<0.05). The mean HbA1c from 2014 to 2018 was 

persistently lower (ranging from 6.9 to 7.4%) than the pre-pump HbA1c (8.72%). 

 

Pump download data showed that the patients under study had checked their blood glucose 3.8± 3.5 times/day. 

A pre-meal auto-correction was delivered in 56.8% of the meals/snacks taken by these patients. This cohort 

changed the insulin infusion set once every 3.5 ± 1.5 day. They consumed 232 ± 123gm of carbohydrate per 

day. The daily mean insulin dose was 51.38 ± 23.1u /day, of which 47.4% was used as basal insulin, and 

52.6% was used as bolus insulin. The mean insulin carb ratio (ICR) was 9.6 ± 2.5g/U, and the insulin 

sensitivity factor (ISF) was 2.68 ± 0.7mmol/L per U in our population. The average insulin requirement was 

0.77 ± 0.25 u /kg/day, out of which 0.34± 0.12 u/kg/ day was used as basal insulin. 

 

Seventy-nine percent of patients who had pre-IPT HbA1c of <9% were consistently achieved an HbA1c level 

of < 7.5% in their post-IPT period. In contrast, among patients with high pre-IPT HbA1c, only 44% were able 

to achieve low (HbA1c< 7.5%) post-IPT (p=0.007), indicating a significant association between pre-IPT 

HbA1c status and post-IPT glycemic control. Age was another critical factor in determining post-IPT 

glycemic control among our study population. 73.3% of patient with age more than 20 years were able to 

achieve reasonable glycemic control (HbA1c of < 7.5%), whereas only 30.8% of patient with age less than 

20 were able to achieve an HbA1c of <7.5% (p=0.007) post-IPT. The patients who achieved better glycemic 

control (HbA1c<7.5%) on insulin pump therapy checked their BG more frequently than the group which had 

HbA1c > 7.5% (4.1± 1.5 times/ day vs 3.2± 1.5 times/ day,) with a p-value of 0.049; indicating a statistically 

significant relation between frequency of BG monitoring and post-IPT glycemic control. Our study also 

showed that a lower basal percentage of insulin is associated with better glycemic control. In this regard, the 
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better glycemic control group had less basal insulin requirement (44.6%) out of the total insulin per day, 

compared to 54.4% in the poorly controlled group (P=0.04). The difference between the two groups in terms 

of total insulin dose, weight, ICR and ISF was insignificant.  

 

4. Discussion 

This is the first study in Oman that explored the profile of adults with type 1 diabetes who were on insulin 

pump therapy. Our research revealed that our patients were young; that more females used IPT than males, 

and a significant and persistent reduction in HbA1c level occurred among our adults with T1DM post-IPT. 

The study showed that lower pre-pump HbA1c, age>20, frequent blood glucose monitoring and lower basal 

percentages of insulin are significant factors for effective post-IPT glycemic control. 

 

Our patients' mean HbA1c at the time of initiation of IPT was 8.72 %, which significantly decreased after six 

months of IPT. This improvement in HbA1c continued and persisted (ranging from 6.9 to 7.4%) when 

compared to the pre-pump HbA1c. Post-IPT glycemic control observed in this study was comparable or better 

than that of previous studies [12- 15]. In this regard, have found the post-IPT HbA1c to be around 7.9 ± 1.7% 

among adults with T1DM on IPT in UAE. From Canada reported a mean HbA1c at the initiation of IPT as 

8.7%, which decreased to 7.5% after six months of introducing IPT. However, HbA1c increased over time 

(range, 7.8-8.2%), but it remained lower than the pre-IPT HbA1c [13]. Another study from France reported 

significant HbA1c improvement after IPT, and the improvement in HbA1c persisted for about four years [14]. 

This variation in the post-IPT glycemic control may be attributed to the differences in a medical setting and 

patient factors across different populations.  

 

Though the mean HbA1c was between 6.9 to 7.4 % in our study, the pre-pump HbA1c of <9% was 

significantly associated with persistent optimal glycemic control than those who had pre-pump HbA1c > 9%. 

Guidelines and several clinicians suggest that higher HbA1c is an indication to start insulin pump therapy. 

However, in reality many people with high pre-pump HbA1c could not achieve a desirable glycemic control 

even after being on IPT. An extensive Swedish diabetes registry data found similar findings [16]. REPOSE 

study results from the UK do not support providing insulin pumps to adults with poor glycemic control [17]. 

The REPOSE data analysis also suggests that routine use of insulin pumps in adults without an immediate 

clinical need for a pump would not be cost-effective [18]. These findings, along with our study findings, 

clearly show that the IPT is not suitable for everyone with Type 1 diabetes. Although IPT offers many 

advantages, it may not be the only possible diabetes treatment, and it also has its own limitations. The decision 

to start insulin pump therapy must involve the patient, and it should not be only a clinician driven decision. 

A patient on insulin pump therapy will require sound and persistent self-management behaviours such as 

frequent blood glucose monitoring, carbohydrate counting and timely decision-making during an impending 

crisis to avoid acute complications. If a patient's attitude towards insulin pump therapy is inadequate or 

inconsistent, IPT may do more harm than benefit him or her. Shared decision-making between the patient and 

the provider and careful patient selection is crucial for a safe and successful outcome.  

 

Age was another critical factor in determining glycemic control among our study population. Age more than 

20 years was associated with reasonable glycemic control (HbA1c of < 7.5%) than in patients aged less than 

20. The extensive T1 DM exchange registry data also showed similar results [19]. In our study, though a 

greater number of males (70.8%) were able to achieve HbA1c of <7.5% than females (58.8%), it was not 

statistically significant (p=0.256). 

 

The insulin Pump download data from the study group showed that the patients who achieved better glycemic 

control on insulin pump therapy checked their BG more frequently than those with HbA1c > 7.5%. There 
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was a considerable difference in carbohydrate intake between these groups (260± 132 vs 183± 89 grams/ day, 

p=0.021). The total carbohydrate difference was most likely due to inaccurate crab counting and/or missed 

boluses for snacks in the group of patients who had HbA1c >7.5% (rather than less carb intake). Our study 

found that self-management behaviors such as frequent SMBG and accurate carbohydrate counting are 

associated with better glycemic control, and these findings correlate with the available literature [20]. 

 

The study showed that the total insulin requirement was 0.77 ± 0.25 u /kg/day (Range 0.3 to 1.6 u/kg/day), 

which was almost the same as in a European study. Though the HbA1c is comparable, only 42.1% of the total 

dose had been used as basal insulin in the European study group, whereas our study participants used 47.7 % 

of their total insulin as basal insulin [4]. Our study also showed that a lower basal percentage of insulin was 

associated with better glycemic control, which correlates with a recent Japanese study [21]. On the contrary, 

from Spain showed 60% of total daily dose as basal in a well-controlled group (HbA1c7.25 ± 0.9); however, 

the basal insulin dose was about 0.36 ± 0.13 IU/kg/day, which was like our basal insulin dose [15]. This 

difference could be due to differences in food intake.  Based on emerging evidence and our study findings, 

we recommend using < 50 % of the total dose as basal insulin [22]. Clinicians should be very cautious about 

increasing the basal insulin dose when the total basal dose is > 0.4 u/kg/day and consider ruling out other 

causes before increasing the basal insulin if the patient's basal insulin is >0.5u /kg/day. This study is the first 

of its kind in Oman. However, it had its limitations. Small sample size, singly centre study and its 

retrospective nature were the main limitations of our research.  

 

5. Conclusion 

The insulin pump therapy improved glycemic control among Omani adults with T1DM, and glycemic control 

was maintained for an extended period. Lower Pre-pumps HbA1c, age >20 years, frequent SMBG, a lower 

percentage of basal insulin rates are predictors of optimal glycemic control with IPT in our population. Poor 

pre-pump glycemic control due to patient factors and poor self-management behaviours should not be the 

basis for IPT initiation. Proper selection of candidates is crucial for optimal pump therapy outcomes. 
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