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 ■ Abstract 
BACKGROUND: Clinical evidence points to patient-
perceived difficulties and compliance problems in imple-
menting early insulin therapy. Therefore, individual treat-
ment aims are necessary to optimize diabetes therapy, as 
currently acknowledged by the new ADA/EASD guidelines. 
Better characterization of patient-perceived difficulties in the 
implementation of early insulin treatment may contribute to 
improved compliance and optimal tailoring of treatment 
regimens for the individual patient. OBJECTIVES: To as-
sess differences in quality of life (QoL) and patient-perceived 
difficulties in health care with every addition of oral hypo-
glycemic agents (OHAs) and insulin therapy. METHODS: 
The analysis was conducted on a cross-sectional sample of 
714 diabetic patients treated with OHAs or with insulin once 
or twice daily. Differences in diabetes-specific QoL, overall 
QoL, and perception of difficulties associated with specific 
diabetes treatment attributes were evaluated using trend 
analysis and comparisons between groups. The contribution 
of each diabetes treatment attribute to QoL measures and 
glycemic control was also assessed. RESULTS: No signifi-
cant differences were found in QoL measures among pa-

tients treated exclusively with OHAs when these patients 
were assessed by the number of oral agents, irrespective of 
the degree of glycemic control. Better controlled patients 
treated with 2 OHAs, compared with poorly controlled pa-
tients treated with a single OHA, had a lower perception of 
difficulties associated with diabetes treatment attributes. 
Poorly controlled patients treated with 2 OHAs and better 
controlled patients treated with 3 OHAs had similar QoL and 
perceived difficulties with care. However, the insulin-based 
alternative was consistently associated with a significantly 
higher perception of pain and lower overall QoL when com-
pared with the oral regimens. Multivariate models ac-
counted for 52% and 32% of the variance in QoL measures. 
CONCLUSIONS: From the patients’ perspective, oral ther-
apy is the preferred strategy for attaining the treatment 
goals since the addition of OHAs was not associated with 
lower QoL or patient-perceived difficulties with care. If early 
insulin treatment is considered, physicians should address 
specific diabetes treatment characteristics, mainly the issue 
of pain, to promote improved QoL and disease control. 
 

 

Keywords: type 2 diabetes · patient perception · quality of 
life · oral hypoglycemic agent · insulin 

 

Introduction 
 

 ype 2 diabetes is a ubiquitous chronic illness 
 associated with high rates of comorbidity 
 and mortality [1]. Many years after the de-

velopment of the first oral hypoglycemic agents 

(OHAs) optimal treatment is still disputed. Opti-
mal treatment requires the patients’ motivation 
and cooperation, which can be difficult to achieve, 
mainly owing to the changes it necessitates in im-
portant aspects of the patients’ daily routine [2, 3]. 
Present knowledge indicates that optimal treat-
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ment is a mixture of measures and includes com-
ponents such as appropriate diet, physical activity, 
oral medications, home blood glucose testing, and 
insulin injections. 

As the disease progresses, the dosage and num-
ber of OHAs are increased, and many patients ul-
timately need to introduce insulin to maintain ade-
quate glycemic control [4]. Increased resistance to 
oral agents is attributed to ongoing loss of insulin-
secreting β-cells in number and function [5]. This 
progression occurs despite initially effective anti-
diabetic therapy, and results in an ongoing need 
for new therapeutic modalities [6], a situation 
clearly demonstrated by the United Kingdom Pro-
spective Diabetes Study (UKPDS) [7]. 

When hypoglycemic pharmacological treatment 
becomes ineffective in T2D therapy healthcare pro-
fessionals often find it difficult to decide on the op-
timal follow-up treatment. The traditional ap-
proach is a stepwise increase in oral medication 
[8]. In recent years, early insulin treatment has 
been suggested as optimal follow-up therapy be-
cause insulin is considered the most potent treat-
ment modality in terms of effectiveness, tolerabil-
ity, and cost [4, 9]. This last approach has been 
endorsed by current guidelines and expert consen-
sus statements, such as those published in 2009 by 
the American Diabetes Association and the Euro-
pean Association for the Study of Diabetes on the 
management of hyperglycemia in individuals with 
type 2 diabetes [4]. Although there is agreement 
on the long-term clinical benefits of insulin, both 
patients and physicians are often reluctant to 
commence this type of treatment because of ad-
verse effects, practical concerns, and psychological 
perceptions [10-13]. Acknowledging the essential 
role of patient cooperation in successful diabetes 
management, this study aimed to assess patients’ 
perceptions of different treatment modalities to 
identify an optimal regimen which achieves good 
glycemic control and acceptable subjective pa-
rameters. 

 

Specifically, our study objectives were: 
 

1. To assess differences in quality of life (QoL) 
and in patient-perceived difficulties with 
care with every addition of an oral hypogly-
cemic agent. 

2. To evaluate QoL and perceived difficulties, 
with either the addition of an oral agent or 
with the addition of (or total switch to) insu-
lin therapy. 

Research design and methods 

Study population 

The initial sample comprised 988 adult diabetic 
patients receiving care in 25 primary care clinics 
(55% of patients) and multi-disciplinary diabetes-
specialized clinics (45% of patients) across Israel, 
who had been surveyed about their diabetes 
treatment modality-related perception, attitudes, 
and quality of life [14]. In our analysis, we aimed 
to evaluate alternative hypoglycemic pharmaceuti-
cal approaches for the orally-treated patients. 
Therefore, we excluded the following: 

 
- Patients treated with insulin 3 times daily or 

more. 
- Patients who began insulin therapy within 

the first 2 years after diagnosis and were di-
agnosed before the age of 35. 

- Patients treated with diet only. 
 
The final analysis included 714 patients, of 

whom 520 were being treated exclusively with 
OHAs and 194 with insulin once or twice daily, 
with or without oral agents. 

Setting 

Medical care in Israel is provided by four “pre-
ferred provider organizations”. Membership is 
compulsory for all Israeli citizens, which means 
that the system includes all social classes of the 
general population. Co-payment medication costs 
for patients are capped at approximately US$ 80 
monthly. The physicians associated with all pre-
ferred provider organizations use a computerized 
medical record exclusively for medical charting. 
Comprehensive and complete clinical data have 
been collected in central databases since 1995. 
Each patient has a unique and permanent identi-
fier which is linked to all clinical and administra-
tive data including prescribed therapies, medica-
tions, and laboratory results. 

Abbreviations: 
 

ANOVA - analysis of variance 
DQOL-BCI - Diabetes Quality of Life Brief Clinical Inven-
tory 
HbA1c - glycated hemoglobin 
MODY - maturity onset diabetes of the young 
OHA - oral hypoglycemic agent 
PDDT - patient-perceived difficulties in diabetes treatment 
QoL - quality of life 
SD - standard deviations 
UKPDS - United Kingdom Prospective Diabetes Study 
VAS - visual analogue scale 
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Data collection 

As described previously [14], all eligible pa-
tients were asked for their written informed con-
sent, and were interviewed (face-to-face) in the 
clinic by a trained interviewer. The interviews 
were conducted from March 2007 until March 
2010. The survey contained questions about their 
background characteristics, the status of their dia-
betes, type of diabetes treatment, health-related 
QoL, and perception of difficulties associated with 
diabetes treatment characteristics. Also, patients 
were asked to report non-pharmaceutical treat-
ments. Recent HbA1c values and other clinical 
measures were extracted from the patients’ com-
puterized medical records. The questionnaire has 
been described elsewhere [14]. 

The study protocol was approved by the institu-
tional review board of each of the participating or-
ganizations in Israel: Edith Wolfson Medical Cen-

ter, Hadassah Medical Center, As-
suta Medical Center, and three 
health maintenance organizations, 
namely Leumit, Meuhedet, and 
Clalit. 

Study variables 

Type of hypoglycemic treat-
ment. The participants were 
grouped into one of the four types 
of treatment: 1 OHA only, 2 OHA 
only, 3 OHA only, and insulin once 
or twice daily with or without 
OHA. Many physicians continue 
treatment with metformin when 
starting insulin treatment for pa-
tients with type 2 diabetes. 
Glycemic control. HbA1c was 
assessed as both a continuous and 
a dichotomous variable. When di-
chotomized, the cut-off point was 
determined at 7.5%, i.e. HbA1c ≤ 
7.5% (better controlled) vs. HbA1c 
> 7.5% (poorly controlled). This 
value was chosen on the basis of 
current guidelines for glycemic 
control acknowledging the 
risk/benefit ratio of tight control 
among different patient groups [1, 
15, 16]. 
Health-related quality of life. 
Overall QoL was assessed using 
the visual analogue scale (VAS) 
technique [17]. The scale indicates 
the current health status and 

ranges between zero (worst imaginable state of 
health) and 100 (best imaginable state of health). 
Diabetes-specific QoL was measured by the Diabe-
tes Quality of Life Brief Clinical Inventory (DQOL-
BCI) [18]. The DQOL-BCI is a calculated score 
which ranges from 1 (best diabetes-specific QoL) to 
5 (worst diabetes-specific QoL). For the sake of 
clarity, the diabetes-specific QoL values were in-
verted, so that for all QoL variables higher scores 
indicate a better quality of life. 
Patient-perceived difficulties in diabetes 
treatment (PDDT). Patient perception of 12 dif-
ferent diabetes treatment characteristics was as-
sessed using the PDDT scale which scores the 
characteristics on a scale ranging from 1 (very dif-
ficult) to 5 (easy) [14]. These characteristics were: 
 

1. Adherence to self-monitoring of glucose 
schedule. 

Table 1. Characteristics of the study participants 
 

 

Characteristic 

 

HbA1c ≤ 7.5%
 

(n = 323) 

 

HbA1c > 7.5%
 

(n = 330) 

 

p 

 

Age (yr) 62.
 

0 
 

± 12
 

.02 60.
 

0
 

±11
 

.78 0.
 

025
 

Male 44% 49% N
 

S 
 

Country of birth       
 

    Israel 41% 52% 0.
 

004
 

    Other 59% 48%  
 

Years of education       
 

    ≤ 12 57% 66% 0.
 

024
 

    > 12 43% 34%  
 

Family status       
 

    Married 32% 26% N
 

S 
 

    Single/separated/divorced/widowed 68% 74%  
 

Years since diabetes diagnosis (yr) 10.
 

0 
 

± 9
 

.44 12.
 

0
 

± 9
 

.09 0.
 

05 
 

Anti-hypertensive medication 81% 81% N
 

S 
 

Lipid-lowering medication 74% 67% 0.
 

04 
 

Diabetes complications* 85% 86% N
 

S 
 

Treatment type       
 

    OHA only 82% 63% < 0.
 

001
 

    Insulin, with or without OHA 18% 37%  
 

Overall QoL (1-100)§ 66.
 

0 
 

± 19
 

.7 65.
 

0
 

±20
 

.73 N
 

S 
 

Diabetes-specific QoL (1-5)§ 4.
 

0 
 

± 0
 

.67 3.
 

8
 

± 0
 

.67 0.
 

015
 

Legend: Data are mean ± SD, or percentages. Missing values were excluded 
from calculations of percentages and means. OHA - oral hypoglycemic agent, 
QoL - quality of life, NS - not significant. * One complication or more, as indicated 
by the patient out of 23 options, including micro- and macrovascular complica-
tions. § Range of overall QoL scale was 1-100 and range of diabetes-specific QoL 
scale was 1-5. Higher scores are better. 
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2. Frequency of self-monitoring of glucose. 
3. Adherence to medication administration 

schedule. 
4. Frequency of medication administration. 
5. Multiple number of medications. 
6. Synchronization between meals and medi-

cations. 
7. Dependence on the medications. 
8. Pain associated with treatment. 
9. Diet restrictions. 
10. Self-care. 
11. Coordination between multiple healthcare 

providers. 
12. Cost of treatment. 
 

Each attribute was treated independently of the 
others, as the areas of difficulty do not necessarily 
correlate. 

Data analysis 

Descriptive statistics were applied to describe 
sociodemographic details, background information, 
and the diabetes-related health status of the re-
spondents. Trend analysis was performed using 
the general linear model procedure. Continuous 

parameters were compared using the two-sample 
t-test. An analysis of variance (ANOVA) was per-
formed after adjustments for potential confound-
ers. This test had a power of 90% to detect a differ-
ence in mean scores of 0.50 units for each of the 
PDDT attributes. Categorical parameters were 
compared using the chi-square and Fisher’s exact 
test. Multivariate regression analysis was per-
formed to explore the contribution of each of the 
PDDT attributes to health-related QoL and to gly-
cemic control. 

All statistical analysis was performed using the 
SAS software version 9.1 (SAS Institute, Inc, Cary, 
NC, USA). The tests were two-tailed with a 5% 
significance level. 

Results 

Data on sociodemographic and clinical charac-
teristics of the participants and type of treatment 
are summarized in Table 1. 

 
Trend in values of QoL measures and pa-
tient-perceived difficulties with care. Among 
patients treated exclusively with OHAs, there was 
no significant difference in the value of diabetes-

Table 2. Comparison of quality of life and patient-perceived difficulties between patients poorly controlled on 1-OHA therapy and 
patients better controlled on 2-OHA or insulin-based therapy 
 

 

QoL and Patient-perceived difficulties 

 

1-OHA 
HbA1c > 7.5 

(n =63) 

 

2-OHA 
HbA1c ≤ 7.5 

(n = 79) 

 

p*
 

 

Insulin-based  
HbA1c ≤ 7.5 

(n = 58) 

 

p*
 

 

Overall QoL (1-100)§ 69.
 

0
 

± 21
 

.31 67.
 

0
 

± 17
 

.73 N
 

S 58.
 

0 
 

± 20
 

.46 0
 

.018 
 

Diabetes-specific QoL (1-5)§ 3.
 

8
 

± 0
 

.70 4.
 

0
 

± 0
 

.57 0
 

.019 3.
 

6 
 

± 0
 

.80 N
 

S 
 

Degree of patient-perceived difficulty in relation to each attribute of the treatment  
 

   Adherence to self-monitoring of glucose control 3.
 

7
 

± 1
 

.51 4.
 

4
 

± 1
 

.17 0
 

.018 4.
 

0 
 

± 1
 

.31 N
 

S 
 

   Frequency of self-monitoring of glucose 3.
 

8
 

± 1
 

.45 4.
 

3
 

± 1
 

.20 N
 

S 4.
 

1 
 

± 1
 

.23 N
 

S 
 

   Adherence to medication administration schedule 3.
 

7
 

± 1
 

.61 4.
 

5
 

± 1
 

.10 0
 

.006 4.
 

2 
 

± 1
 

.24 N
 

S 
 

   Frequency of medication administration 3.
 

7
 

± 1
 

.57 4.
 

5
 

± 1
 

.09 0
 

.014 4.
 

3 
 

± 1
 

.17 0
 

.03 
 

   Multiple number of medications 3.
 

7
 

± 1
 

.64 4.
 

3
 

± 1
 

.30 N
 

S 3.
 

8 
 

± 1
 

.51 N
 

S 
 

   Synchronization between meals and medications 3.
 

7
 

± 1
 

.44 4.
 

3
 

± 1
 

.24 N
 

S 4.
 

2 
 

± 1
 

.25 N
 

S 
 

   Dependence on the medication 3.
 

7
 

± 1
 

.57 4.
 

4
 

± 1
 

.19 0
 

.036 4.
 

1 
 

± 1
 

.25 N
 

S 
 

   Pain associated with treatment 4.
 

3
 

± 1
 

.18 4.
 

7
 

± 0
 

.85 N
 

S 3.
 

8 
 

± 1
 

.54 0
 

.027 
 

   Diet restrictions 2.
 

7
 

± 1
 

.36 3.
 

6
 

± 1
 

.44 0
 

.048 3.
 

0 
 

± 1
 

.59 N
 

S 
 

   Self-care 4.
 

3
 

± 1
 

.32 4.
 

4
 

± 1
 

.27 N
 

S 4.
 

0 
 

± 1
 

.41 N
 

S 
 

   Coordination between multiple healthcare providers 4.
 

5
 

± 1
 

.10 4.
 

6
 

± 0
 

.93 N
 

S 4.
 

3 
 

± 1
 

.15 N
 

S 
 

   Cost of treatment 2.
 

5
 

± 1
 

.72 3.
 

0
 

± 1
 

.53 N
 

S 1.
 

7 
 

± 1
 

.13 N
 

S 
 

Legend: Data are mean ± SD. Missing values were excluded from calculations of means. QoL - quality of life. * Adjusted for age and 
diabetes duration. § Range of overall QoL scale was 1-100 and range of diabetes-specific QoL scale was 1-5. Higher scores are better. 
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specific QoL when these were assessed according 
to the number of oral hypoglycemic medications 
(from 1 to 3 oral agents). The results remained 
non-significant among patients with HbA1c > 7.5 
and among better controlled patients with HbA1c 
≤ 7.5. However, in both groups, the overall patient-
perceived QoL was found to deteriorate with each 
additional medication, although the p for trend did 
not reach significance level. 
When a trend in the level of the patient-perceived 
difficulty was assessed for each of the diabetes 
treatment attributes, a significant decrease in per-
ception of difficulties was found as the number of 
OHAs increased for two treatment characteristics 
only, and among the poorer controlled patients 
only. The characteristics in question were: adher-
ence to self-glucose monitoring schedule and diet 
restrictions. Both were perceived to be easier with 
each additional medication. 
Comparison of QoL measures and patient-
perceived difficulties between patients 
poorly controlled on a certain OHA regimen 
and patients better controlled on an alterna-
tive regimen with an increased number of 
OHAs or insulin. Better controlled patients un-
der the 2-OHA regimen perceived fewer difficulties 
regarding all PDDT attributes than poorly con-

trolled patients on a single OHA treatment (Table 
2). Whereas, patients in the insulin-based group 
reported a significantly lower overall QoL, and 
perceived the attribute “pain associated with treat-
ment” as significantly more difficult, than poorly 
controlled 1-OHA treated patients. 
When poorly controlled patients from the 2-OHA 
group were compared with better controlled pa-
tients from the 3-OHA group (Table 3), no signifi-
cant differences were observed for both QoL meas-
ures and treatment attributes, except for “pain as-
sociated with treatment” which was perceived to 
be easier by the better controlled patients on the 3-
OHA regimen. However, compared to the insulin-
based alternative (Table 3), the latter patients re-
ported lower QoL and higher perception of difficul-
ties regarding pain and cost associated with 
treatment. These differences were significant. 
When QoL and patient-perceived difficulties were 
compared between patients poorly controlled on 3 
OHAs and patients better controlled on an insulin-
based treatment, we found two significant differ-
ences. Treatment attribute “frequency of medica-
tion administration” was perceived to be easier 
among patients treated with insulin. Whereas, 
“pain associated with treatment” was perceived to 
be more difficult among patients treated with insu-

Table 3. Comparison of quality of life and patient-perceived difficulties between patients poorly controlled on 2-OHA therapy and 
patients better controlled on 3-OHA or insulin-based therapy 
 

 

QoL and Patient-perceived difficulties 

 

2-OHA 
HbA1c > 7.5 

(n =104) 

 

3-OHA 
HbA1c ≤ 7.5 

(n = 26) 

 

p*
 

 

Insulin-based  
HbA1c ≤ 7.5 

(n = 58) 

 

p*
 

 

Overall QoL (1-100)§ 66.
 

0
 

± 20
 

.37 66.
 

0
 

± 21
 

.21 N
 

S 58.
 

0 
 

± 20
 

.46 0
 

.031 
 

Diabetes-specific QoL (1-5)§ 3.
 

9
 

± 0
 

.70 3.
 

9
 

± 0
 

.66 N
 

S 3.
 

6 
 

± 0
 

.80 N
 

S 
 

Degree of patient-perceived difficulty in relation to each attribute of the treatment  
 

   Adherence to self-monitoring of glucose control 3.
 

8
 

± 1
 

.46 4.
 

1
 

± 1
 

.39 N
 

S 4.
 

0 
 

± 1
 

.31 N
 

S 
 

   Frequency of self-monitoring of glucose 3.
 

9
 

± 1
 

.33 4.
 

0
 

± 1
 

.61 N
 

S 4.
 

1 
 

± 1
 

.23 N
 

S 
 

   Adherence to medication administration schedule 4.
 

1
 

± 1
 

.33 4.
 

3
 

± 1
 

.27 N
 

S 4.
 

2 
 

± 1
 

.24 N
 

S 
 

   Frequency of medication administration 4.
 

1
 

± 1
 

.37 4.
 

5
 

± 0
 

.98 N
 

S 4.
 

3 
 

± 1
 

.17 0
 

.03 
 

   Multiple number of medications 3.
 

8
 

± 1
 

.51 4.
 

0
 

± 1
 

.63 N
 

S 3.
 

8 
 

± 1
 

.51 N
 

S 
 

   Synchronization between meals and medications 4.
 

0
 

± 1
 

.39 3.
 

9
 

± 1
 

.69 N
 

S 4.
 

2 
 

± 1
 

.25 N
 

S 
 

   Dependence on the medication 4.
 

1
 

± 1
 

.36 3.
 

9
 

± 1
 

.64 N
 

S 4.
 

1 
 

± 1
 

.25 N
 

S 
 

   Pain associated with treatment 4.
 

3
 

± 1
 

.24 4.
 

9
 

± 0
 

.28 0
 

.019 3.
 

8 
 

± 1
 

.54 0
 

.021 
 

   Diet restrictions 3.
 

4
 

± 1
 

.50 2.
 

9
 

± 1
 

.45 N
 

S 3.
 

0 
 

± 1
 

.59 N
 

S 
 

   Self-care 4.
 

3
 

± 1
 

.24 4.
 

4
 

± 1
 

.41 N
 

S 4.
 

0 
 

± 1
 

.41 N
 

S 
 

   Coordination between multiple healthcare providers 4.
 

4
 

± 1
 

.17 4.
 

1
 

± 1
 

.45 N
 

S 4.
 

3 
 

± 1
 

.15 N
 

S 
 

   Cost of treatment 2.
 

8
 

± 1
 

.57 2.
 

4
 

± 1
 

.81 N
 

S 1.
 

7 
 

± 1
 

.13 0
 

.045 
 

Legend: Data are mean ± SD. Missing values were excluded from calculations of means. QoL - quality of life. * Adjusted for age and 
diabetes duration. § Range of overall QoL scale was 1-100 and range of diabetes-specific QoL scale was 1-5. Higher scores are better. 
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lin (Table 4). All analyses were adjusted for age 
and diabetes duration of the participant. 
PDDT predictors of glycemic control and 
QoL. Multivariate analysis revealed that the fol-
lowing 5 out of the 12 PDDT attributes made sig-
nificant contributions to diabetes-specific QoL: 
 

- Self-care (p < 0.0001). 
- Costs of treatment (p = 0.0007). 
- Pain associated with treatment (p = 0.0025). 
- Diet restrictions (p = 0.0033). 
- Coordination between multiple health care 

providers (p = 0.0402). 
 

Overall model R-square was 52%. 
When linear regression analysis was applied to 

examine the contribution of the 12 PTTD attrib-
utes to overall QoL, three showed a significant 
contribution: 

 
- Self-care (p < 0.0001). 
- Costs of treatment (p = 0.0009). 
- Adherence to self-monitoring of glucose 

schedule (p = 0.027). 
 
The overall model R-square was 32%. 

Logistic regression analysis, using an HbA1c 
cutoff point of 7.5%, showed that the following four 
attributes were significant: 

 
- Coordination between multiple healthcare 

providers (p = 0.0082). 
- Synchronization between meals and medica-

tions (p = 0.0322). 
- Frequency of medication administration (p = 

0.0354). 
- Adherence to medication administration 

schedule (p = 0.0487). 
 
All models were adjusted for disease duration, 

primary physician in diabetes care (either general 
practitioner or diabetes specialist), diabetes com-
plications, comorbidities, and number of self-
glucose monitoring tests per week. The sex of the 
participant was not found to be associated with 
glycemic control or with QoL, and was therefore 
not included in the analysis. 

Discussion 
Our main finding was that the addition of an 

oral agent to an OHA-based treatment regimen 

Table 4. Comparison of quality of life and patient-perceived difficulties between patients poorly con-
trolled on 3-OHA therapy and patients better controlled on insulin-based therapy 
 

 

QoL and Patient-perceived difficulties 

 

3-OHA 
HbA1c > 7.5 

(n =104) 

 

Insulin-based 
HbA1c ≤ 7.5 

(n = 58) 

 

p*
 

 

Overall QoL (1-100)§ 61.
 

0
 

± 24
 

.66 58.
 

0
 

± 20
 

.46 N
 

S 
 

Diabetes-specific QoL (1-5)§ 3.
 

8
 

± 0
 

.69 3.
 

6
 

± 0
 

.80 N
 

S 
 

Degree of patient-perceived difficulty in relation to each attribute of the treatment 
 

   Adherence to self-monitoring of glucose control 4.
 

4
 

± 0
 

.89 4.
 

0
 

± 1
 

.31 N
 

S 
 

   Frequency of self-monitoring of glucose 4.
 

3
 

± 1
 

.23 4.
 

1
 

± 1
 

.23 N
 

S 
 

   Adherence to medication administration schedule 4.
 

2
 

± 1
 

.16 4.
 

2
 

± 1
 

.24 N
 

S 
 

   Frequency of medication administration 3.
 

7
 

± 1
 

.28 4.
 

3
 

± 1
 

.17 N
 

S 
 

   Multiple number of medications 3.
 

3
 

± 1
 

.57 3.
 

8
 

± 1
 

.51 N
 

S 
 

   Synchronization between meals and medications 3.
 

8
 

± 1
 

.37 4.
 

2
 

± 1
 

.25 0
 

.043 
 

   Dependence on the medication 4.
 

1
 

± 1
 

.35 4.
 

1
 

± 1
 

.25 N
 

S 
 

   Pain associated with treatment 4.
 

8
 

± 0
 

.48 3.
 

8
 

± 1
 

.54 0
 

.003 
 

   Diet restrictions 3.
 

4
 

± 1
 

.50 3.
 

0
 

± 1
 

.59 N
 

S 
 

   Self-care 3.
 

9
 

± 1
 

.54 4.
 

0
 

± 1
 

.41 N
 

S 
 

   Coordination between multiple healthcare providers 4.
 

4
 

± 1
 

.07 4.
 

3
 

± 1
 

.15 N
 

S 
 

   Cost of treatment 2.
 

7
 

± 1
 

.83 1.
 

7
 

± 1
 

.13 0
 

.045 
 

Legend: Data are mean ± SD. Missing values were excluded from calculations of means. QoL - quality of 
life. * Adjusted for age and diabetes duration. § Range of overall QoL scale was 1-100 and range of diabe-
tes-specific QoL scale was 1-5. Higher scores are better. 
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was not associated with more perceived difficulties 
with care or with altered QoL. Whereas, the insu-
lin-based regimen is associated with decreased 
QoL (mainly overall QoL). Also, in our evaluation 
of the stepwise oral medication strategy, patients 
perceived several diabetes treatment attributes to 
be easier when assessed for the more burdensome 
OHA regimen. These differences were apparent 
with regards to self-care tasks such as adherence 
to medication administration schedule and syn-
chronization between meals and medications. The 
reasons for this result may have been that patients 
with a longer diabetes duration found routine 
management of their disease easier, and were thus 
empowered to make the necessary changes. It is 
also possible that diabetic patients experience bet-
ter QoL once they are within their recommended 
HbA1c target range as the objective and subjective 
state of the disease may exhibit bi-directional in-
fluence [19]. 

In contrast to these results, when the percep-
tion of the poorly controlled patients on each one of 
the OHA regimens was tested against the percep-
tion of insulin-treated patients, QoL measures 
were found to be lower and patient-perceived 
treatment difficulties higher (although not always 
reaching statistical significance). Patients already 
taking three oral medications were the only excep-
tion. They did not report any QoL deterioration or 
more difficulties with care relating to an addition 
of insulin, except for “pain”, which is consistently 
perceived to be more difficult with insulin therapy. 
Thus, patients with a longer disease duration and 
a lower QoL perception, and who failed to achieve 
treatment goals on three oral agents, may ulti-
mately improve QoL by switching to insulin. 

Unlike our findings, a previous study on QoL 
and insulin showed a greater improvement in the 
insulin glargine arm with respect to the adjusted 
OHA arm [14]. However, in their study, Houlden et 
al. focused on treatment satisfaction (such as per-
ceived frequency of hyper- and hypoglycemia) and 
the QoL instrument was different from ours; they 
used a questionnaire which measured the impact 
of diabetes on QoL in an individualized and indi-
rect manner. In this context, it is important to note 
that the various QoL assessment tools available 
today offer a broad range of conceptions and meas-
urement approaches [20, 21], suggesting that each 
tool may yield a different result. 

In our study, a systematically significant differ-
ence in perception of difficulties was evident for 
“pain associated with treatment”. This particular 
treatment attribute was directly related to the way 

in which insulin was administrated and to the 
need for multiple self-glucose tests resulting from 
insulin therapy. The observed increase in patient-
perceived difficulties related to insulin therapy is 
supported by the work of others which specifically 
identified the “pain issue” as a barrier to the in-
troduction of insulin therapy [15]. Nevertheless, 
we can learn from the study by Hermanns et al. 
[22] that this negative attitude against insulin 
therapy is often resolved when patients become 
more experienced with this treatment, which in-
volves their learning of new skills required to han-
dle it. This may require increased awareness on 
the part of the treating physicians both regarding 
the above outcome and the need to communicate 
this outcome with conviction to patients starting 
insulin therapy [13]. 

Finally, our assessment of the contributions of 
the various treatment characteristics to quality of 
life generated models which accounted for 52% 
(diabetes-specific QoL) and 32% (overall QoL) in 
the variance of these measures. It is not surprising 
that the diabetes-specific parameter was better 
explained, probably owing to the fact that disease-
specific assessments offer greater sensitivity than 
generic ones. This was reflected by the attributes 
that were identified as significant contributors to 
diabetes-specific QoL. These were distinctive char-
acteristics of care in diabetes, including “pain as-
sociated with treatment”, “diet restrictions”, and 
“coordination between multiple healthcare provid-
ers”. Interestingly, we found that the cost of 
treatment significantly impacted both QoL meas-
ures, especially in view of the fact that co-payment 
of medication costs in Israel is reduced for patients 
receiving social security benefits who have the op-
tion to pay only half the relevant amount. With re-
gard to the multivariate analysis of factors con-
tributing to the patients’ HbA1c level, we found 
that three out of the four significant attributes 
which predicted poorer glycemic control were those 
related to medication regimens (“frequency of 
medication administration”, “adherence to medica-
tion administration schedule”, and “synchroniza-
tion between meals and medications”). 

This study has certain limitations. Firstly, 
since the research design was cross-sectional, as-
sociations were found and comparisons made on 
the assumption that the patients were representa-
tive of their respective groups. The latter can be 
safely assumed as patients were recruited in an 
unbiased manner. Secondly, the sample population 
described had poorer treatment process indicators 
than the general diabetes population in the coun-
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try [23] (HbA1c < 7%: 32% and 49%, respectively; 
and blood pressure lower than 130 mm/Hg systolic 
and 80 mm/Hg diastolic: 47% and 67%, respec-
tively). This may have been reflect the longer du-
ration of diabetes in our sample. The reason for 
the difference was that half our sample was re-
cruited from secondary care treatment centers. 
However, we believe that our findings are general 
since the patients were assumed to represent the 
average patient in their pre-defined group, as men-
tioned above. Thirdly, although we were unable to 
assess whether non-pharmaceutical interventions 
were properly exhausted before changing drug 
therapy, a bias of this kind would not be expected 
to be differential. Finally, it should be noted that a 
few patients with maturity onset diabetes of the 
young (MODY) may have been included in the 
analysis because the type of diabetes was not de-
termined independently and relied on the generic 
diagnosis. However, this was unlikely to have af-
fected the results. 

Conclusions 
Ideally, improved metabolic control through the 

patient’s compliance with the treatment protocol 
should not adversely effect the patient’s well-

being. A better understanding of the trade-off be-
tween different treatment strategies, QoL, and pa-
tient-perceived difficulties is needed to optimize 
the treatment based on the patient profile. 

We conclude that, from the patient’s point of 
view, it may be in his interest to exhaust the oral 
medication strategy first before switching to an in-
sulin-based diabetes therapy. When physicians 
change pharmaceutical therapy they may consider 
addressing diabetes-specific treatment attributes, 
in particular pain, and reducing the use of glu-
cometers to the minimum necessary. 
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