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bstract

Aims. – To evaluate whether perception of insulin therapy differs between patients with type 2 diabetes treated with insulin and those treated
ith oral hypoglycaemic agents (OHAs), and to examine whether gender, education level, injection duration and mode of injection were associated
ith the patients’ perception of insulin therapy.
Methods. – The validated Chinese version of the Insulin Treatment Appraisal Scale (ITAS) was used to evaluate the perception of insulin therapy

mong 100 insulin-treated patients and 100 OHA-treated patients. The higher the total score, the more negative is the appraisal.
Results. – The OHA-treated group had a higher mean total score (20 items), a higher mean total score for 16 negative items and a lower mean

otal score for four positive items than the insulin-treated group. The proportion of participants who rated the negative items as “agree” or “strongly
gree” was significantly higher in the OHA-treated group than in the insulin-treated group. In addition, the proportion of participants who rated
he four positive items as “agree” or “strongly agree” was lower in the OHA-treated group than in the insulin-treated group. Gender, education
evel, duration of insulin injection and mode of injection did not have a significant impact on perception of insulin therapy.

Conclusion. – Chinese type 2 diabetic patients taking OHAs had more negative beliefs and attitudes towards insulin therapy than patients being
reated with insulin. This difference was not associated with either gender or education level. Furthermore, neither injection duration nor type of
evice was related to perception of insulin therapy.

2011 Elsevier Masson SAS. All rights reserved.

eywords: Psychological insulin resistance; Insulin Treatment Appraisal Scale; Type 2 diabetes mellitus; Chinese; Perception

ésumé

Évaluation de la perception de l’insulinothérapie chez des diabétiques de type 2 chinois.
Objectifs. – Évaluer si la perception de l’insulinothérapie varie chez les diabétiques de type 2 chinois selon qu’ils sont traités par insuline ou

ar antidiabétiques oraux (ADO), et préciser l’influence éventuelle du sexe, du niveau d’éducation, de la durée de l’insulinothérapie, et du mode
’injection sur cette perception.
Méthodes. – La version chinoise validée de l’échelle d’évaluation de l’insulinothérapie (Insulin Treatment Appraisal Scale [ITAS]) a été utilisée
our évaluer la perception de l’insulinothérapie chez 100 patients insulinotraités et 100 patients traités par ADO. Dans ce test, plus le score total

st élevé, plus l’évaluation est négative.

Résultats. – Le groupe traité par ADO présentait un score total moyen plus élevé (20 éléments), un score total moyen plus élevé pour 16 éléments
égatifs et un score total moyen plus faible pour quatre éléments positifs que le groupe insulinotraité. La proportion de participants qui avaient
accepté » ou « fortement accepté » les éléments négatifs étaient significativement plus élevée dans le groupe traité par ADO que dans le groupe

nsulinotraité. En outre, la proportion de participants qui avaient « accepté » ou « fortement accepté » les quatre éléments positifs était plus faible
ans le groupe traité par ADO que dans le groupe insulinotraité. Le sexe, le niveau d’éducation, la durée de l’insulinothérapie et le mode d’injection
’avaient pas d’impact significatif sur la perception de l’insulinothérapie.
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Conclusions. – Les patients chinois diabétiques de type 2 traités par ADO ont davantage de croyances et d’attitudes négatives vis-à-vis de
’insulinothérapie que les patients insulinotraités.

2011 Elsevier Masson SAS. Tous droits réservés.

sulinothérapie ; Diabète de type 2 ; Chinois ; Perception

Table 1
Characteristics of the Chinese study subjects.

OHA-treated
(n = 100) (%)

Insulin-treated
(n = 100) (%)

P

Male 58 47 0.119
Living alone 1 1 1.000
Age (years) 58.6

± 10.2
59.7
± 11.9

0.491

30–49 21 18 0.390
50–64 52 46
≥ 65 27 36

BMI (kg/m2) 25.3
± 4.4

25.6
± 4.0

0.597

Education level 0.004
Uneducated 7 11
Primary school 39 37
Junior high school 12 20
Senior high school 15 24
Junior college or higher 27 8

Therapeutic modality < 0.001
OHA 100 0
OHA and insulin 0 43
Insulin alone 0 57

Exercise 70 59 0.104
SMBG 42 73 < 0.001
HbA1c (%) 7.9

± 1.0
8.6
± 1.5

< 0.001

DM duration (years) 10.5
± 6.4

11.5
± 7.4

0.324

DM complications
Retinopathy 22 33 0.082
Nephropathy 50 65 0.032
Neuropathy 10 19 0.071
Cardiovascular 10 14 0.342
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. Introduction

Diabetes mellitus (DM) is an important public-health prob-
em. It presents a substantial socioeconomic and quality-of-life
urden mainly as a result of its chronic complications. It has
een estimated that the number of diabetic patients world-
ide will approach 300 million by 2025 [1]. The Diabetes
ontrol and Complications Trial [2] and the UK Prospective
iabetes Study [3] showed that microvascular complications in
atients with either type 1 or type 2 DM can be reduced by
mproving glycaemic control. It has been shown, however, that
eta-cell function declines gradually regardless of dietary ther-
py, or sulphonylurea, metformin or rosiglitazone interventions,
n patients with type 2 DM [3–5]. The estimated failure rates of
ral monotherapy in patients with type 2 DM was 45% or greater
fter three years of therapy, 52% after six years of therapy and
5% or greater after nine years of therapy [6,7]. Thus, glycaemic
ontrol worsens over time.

Insulin is the oldest and most effective medication for control-
ing blood glucose. Patients who do not respond to oral therapy
ill require insulin to achieve glycaemic control. However, psy-

hological insulin resistance (resistance against taking insulin)
s common among patients with type 2 DM. This resistance
s multifactorial, but mainly involves negative beliefs and per-
eptions regarding diabetes and insulin, and how others regard
nsulin therapy [8,9]. The Insulin Treatment Appraisal Scale
ITAS) is a newly developed and well-validated questionnaire
or evaluating the perception of insulin therapy [10]. The devel-
pers of the instrument showed that the perception of insulin
herapy among insulin-naïve type 2 DM patients was more
egative than among insulin-treated patients in a Caucasian
opulation [10].

Cultural belief systems can influence the way people
pproach disease. Chinese medicine emphasizes a holistic
pproach towards health [11,12]. Furthermore, Chinese peo-
le with diabetes believe that sweating is an effective method
or eliminating toxins [13] and that oral hypoglycaemic agents
OHAs) can induce renal dysfunction [13]. These beliefs are
ather different from those in Western cultures, and led us to eval-
ate the perception of insulin therapy in a Chinese population. As
ender differences are seen in many aspects of medicine, and as
t is often assumed that people with higher education levels have
etter access to medical information than those with low educa-
ion levels, we also examined whether gender or education-level
ifferences were associated with perception of insulin therapy.
n addition, as insulin delivery instruments have become more

onvenient in recent years, in the group of patients treated with
nsulin, we also evaluated whether the perception of insulin ther-
py was associated with the mode of insulin delivery and the
uration of insulin therapy.

s
a

t

MI: body mass index; OHA: oral hypoglycaemic agent; SMBG: self-
onitoring of blood glucose; DM: diabetes mellitus.

. Patients and methods

The validated Chinese version of the ITAS [14] was used to
valuate perception of insulin therapy. The ITAS has 20 items
16 negative items and four positive items) scored on a five-point
ikert scale, where strongly disagree = 1, disagree = 2, neither
gree nor disagree = 3, agree = 4 and strongly agree = 5. For cal-
ulating the total score, rating of the four positive items was in
everse, with strongly disagree = 5, disagree = 4, neither agree
or disagree = 3, agree = 2 and strongly agree = 1. The total pos-
ible score for the ITAS is 100. Higher total ITAS scores indicate

more negative appraisal of insulin therapy.

A total of 200 patients with type 2 DM (100 OHA-
reated patients and 100 insulin-treated patients) were recruited
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onsecutively from the outpatients clinic of the China Medical
niversity Hospital. All of the patients had participated in the
iabetes Case Management Program in Taiwan for at least one
ear. This nationwide, multiprofessional, integrated healthcare
rogram provides systematic non-pharmacological and pharma-
ological diabetes care [15,16]. Data were collected from the
elf-reported Chinese version of the ITAS questionnaires. In
he case of illiterate patients, an outpatients clinical diabetes
ducator read and explained the meaning of the questions in
aiwanese to help these patients complete the questionnaires.
nformed consent was obtained from each participant, and the
tudy was approved by the Human Research Committee of the
hina Medical University Hospital.

. Statistical analysis

All data are presented as means ± standard deviation (SD)
or continuous variables, and as n (%) for categorical vari-
bles. Continuous variables were analyzed by Student’s t test.
ominal variables were analyzed by the chi-square test to deter-
ine significant differences between the groups. All analyses
ere performed with the SAS statistical software package 9.1

SAS Institute, Cary, NC, USA). A P value of less than 0.05
epresented a statistically significant difference between the
ompared datasets.

. Results

As shown in Table 1, the proportions based on male gen-
er, age, body mass index (BMI) and DM duration were similar
etween the two treatment groups. The OHA-treated group had
greater proportion of individuals with junior college or higher

evels of education than the insulin-treated group. Also, gly-
aemic control in the OHA-treated group was better than in
he insulin-treated group (HbA1c 7.9 ± 1.0% vs 8.6 ±1.5%;

< 0.001). Table 2 shows that the mean total score for the 16
egative items was greater in the OHA-treated group than in the
nsulin-treated group (52.2 ± 6.5 vs 45.8 ± 6.0; P < 0.001). The
roportions of most items rated as “agree” or “strongly agree”
iffered significantly between the two groups. Only three items

“taking insulin increases the risk of low blood glucose lev-
ls (hypoglycaemia)”, “injecting insulin is painful” and “taking
nsulin makes me more dependent on my doctor” — did not dif-
er significantly between the two groups. The mean total score of
he four positive items was lower in the OHA-treated group than
n the insulin-treated group (13.3 ± 2.5 vs 14.7 ± 1.8; P < 0.001).
he number of patients who rated the four positive items as
agree” or “strongly agree” was significantly lower in the OHA-
reated group than in the insulin-treated group. The mean total
core of the ITAS was higher in the OHA-treated group than in
he insulin-treated group (62.9 ± 7.1 vs 55.0 ± 6.1; P < 0.001).
owever, there were no significant differences in the mean total

core of the negative items, mean total score of the positive items,

nd mean total score between men and women (Table 3). There
ere also no significant differences in mean total score of neg-

tive items, mean total score of positive items, and mean total
core between patients with low levels of education (uneducated
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nd primary school) and patients with higher levels of educa-
ion (junior college or greater; Table 3). In the OHA-treated
roup, more patients in the junior college or higher subgroup
ated the item “taking insulin means my health will deteriorate”
s “agree” or “strongly agree” than patients in the uneducated
r primary-school subgroup (51.9% vs 21.7%; P = 0.008; data
ot shown). In addition, more patients in the junior college or
igher subgroup than in the uneducated or primary-school sub-
roup thought that “injecting insulin is embarrassing” (62.5% vs
6.7%; P = 0.005; data not shown). In the insulin-treated group,
either duration of insulin injection nor mode of injection was
ssociated with perception of insulin (Table 3).

. Discussion

Patients with type 2 DM taking OHAs had more negative
eliefs and attitudes regarding insulin therapy than those already
eing treated with insulin. The positive and negative perception
f insulin therapy between male and female patients was similar.
ducation level, duration of insulin injection and mode of injec-

ion did not significantly influence the participants’ perception
f insulin therapy.

The present study found that Chinese type 2 DM patients
reated with OHA appraised insulin less than those who were
lready taking insulin therapy. This result is similar to that
eported by Snoek et al. [10] in Caucasian type 2 DM patients.
owever, this finding is not surprising because insulin-treated
atients are a group of people who are willing to take insulin.
n the other hand, this finding might indicate that OHA-treated
atients are not sufficiently educated regarding insulin therapy.
n the report by Snoek et al. [10], the proportion of patients
ho rated the item “fear of needle injection” as “agree” or

strongly agree” fell from 47% in insulin-naïve patients to 6%
n insulin-treated patients. In the present study, however, 27%
f insulin-treated Chinese patients rated this item as “agree” or
strongly agree”.

When further compared with Caucasian patients in the study
y Snoek et al. [10], more Chinese patients in the present study
elieved that starting insulin therapy meant they had failed to
anage their diabetes with diet and OHAs. In addition, a greater

roportion of Chinese patients believed that taking insulin indi-
ates that their diabetes has worsened. This can also, in turn,
nfluence the way these patients perceive how others may view
heir illness. Therefore, the proportion of Chinese patients who
elieve that other people see them as sicker people is larger than
n Caucasian patients.

This difference may be due to different attitudes towards
ife and illness between Chinese and Caucasian people [17].
aucasians believe that life is happiness, and view illness as
isruptions of normal life. They seek to control and fight illness.
n contrast, the Chinese think that life is suffering, and illness
s part of the normal cycle of life. This means that they tend
o accept the natural course of illness and assume its inevitable

eterioration.

Furthermore, a higher percentage of Chinese patients (both
HA-treated and insulin-treated) than Caucasian patients
elieve that being treated with insulin causes family and friends
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Table 2
Scores for the OHA-treated versus insulin-treated patients with type 2 diabetes mellitus.

OHA-treated (n = 100) Insulin-treated (n = 100)

Mean ± SD Agree or
strongly agree
(%)

Mean ± SD Agree or
strongly agree
(%)

Q1 Taking insulin means I have failed to manage my diabetes with diet
and tablets

3.6 ± 0.9 77 3.3 ± 1.0b 58b

Q2 Taking insulin means my diabetes has become much worse 3.6 ± 0.9 78 3.3 ± 1.0a 64a

Q3 Taking insulin helps to prevent complications of diabetes 3.3 ± 0.8 48 3.6 ± 0.7b 69b

Q4 Taking insulin means other people see me as a sicker person 3.6 ± 0.9 71 3.0 ± 1.0c 44c

Q5 Taking insulin makes life less flexible 3.4 ± 0.9 64 2.8 ± 1.0c 33c

Q6 I am afraid of injecting myself with a needle 3.5 ± 1.0 67 2.6 ± 0.9c 27c

Q7 Taking insulin increases the risk of low blood glucose levels
(hypoglycaemia)

3.3 ± 0.8 39 3.0 ± 0.9a 40

Q8 Taking insulin helps to improve my health 3.3 ± 0.8 52 3.7 ± 0.8c 78c

Q9 Insulin causes weight gain 2.9 ± 0.5 8 3.1 ± 0.9 40c

Q10 Managing insulin injections takes a lot of time and energy 3.3 ± 0.9 56 2.5 ± 0.9c 22c

Q11 Taking insulin means I have to give up activities I enjoy 2.9 ± 1.0 41 2.3 ± 0.8c 15c

Q12 Taking insulin means my health will deteriorate 2.9 ± 1.0 36 2.4 ± 0.8c 13c

Q13 Injecting insulin is embarrassing 3.0 ± 1.0 42 2.4 ± 0.9c 19c

Q14 Injecting insulin is painful. 3.4 ± 0.9 58 3.0 ± 1.0b 46
Q15 It is difficult to inject the right amount of insulin correctly at the

right time every day
3.0 ± 1.0 44 2.4 ± 0.9c 17c

Q16 Taking insulin makes it more difficult to fulfill my responsibilities
(at work, at home)

2.7 ± 0.9 28 2.3 ± 0.7c 11b

Q17 Taking insulin helps to maintain good control of blood glucose 3.5 ± 0.8 66 3.9 ± 0.5c 90c

Q18 Being on insulin causes family and friends to be more concerned
about me

3.5 ± 0.7 64 3.7 ± 0.6a 78a

Q19 Taking insulin helps to improve my energy level 3.2 ± 0.6 29 3.5 ± 0.7c 59c

Q20 Taking insulin makes me more dependent on my doctor 3.6 ± 0.7 68 3.8 ± 0.6a 80
Mean total score of 16 negative items 52.2 ± 6.5 45.8 ± 6.0c

Mean total score of 4 positive items (no. 3, 8, 17, 19) 13.3 ± 2.5 14.7 ± 1.8c

Mean sum of total score (20 items, 4 positive items inversely rated) 62.9 ± 7.1 55.0 ± 6.1c

a
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M
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M
M

P < 0.05.
b P < 0.01.
c P < 0.001.

o be more concerned about them, and that they will also be more
ependent on their doctors. This is not a surprising finding when

onsidering the differences between Asian and Western cultures.
aucasian culture tends to emphasize independence, differenti-
tion and relationships between equals. However, Asian cultures

a
c
c

able 3
elationships between gender, education level, insulin injection duration and injectio

Gender

Male

n = 105
ean total score of negative items 48.5 ± 7.4
ean total score of positive items 14.1 ± 2.3
ean sum of total score 58.4 ± 7.8

Injection duration

≤ 1 year

n = 55
ean total score of negative items 45.4 ± 6.0
ean total score of positive items 14.5 ± 1.9
ean sum of total score 54.9 ± 6.6
tress interdependence, cohesion and a hierarchical mode of rela-
ionships [17], including those among patients, family, friends

nd doctors. This is further displayed by the extremely low per-
entage of Chinese patients in the present study who lived alone
ompared with the percentage of Caucasian patients living on

n device, and insulin perception.

Education level

Female ≤ 6 years ≥ 12 years

n = 95 n = 94 n = 35
49.5 ± 6.6 49.4 ± 6.3 51.9 ± 8.4
13.9 ± 2.3 13.8 ± 2.3 13.8 ± 2.5
59.6 ± 7.6 59.6 ± 7.1 62.1 ± 8.5

Injection device

> 1 year Syringe Pen

n = 45 n = 89 n = 11
46.2 ± 6.0 45.9 ± 6.1 44.6 ± 5.1
15.0 ± 1.8 14.6 ± 1.9 15.5 ± 1.4
55.2 ± 5.6 55.3 ± 6.2 53.1 ± 5.9
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heir own. For this reason, Chinese patients believe that if they
ake insulin, their family and friends will become more worried
bout them, and they will also become more dependent on their
octors.

One previous study [9] showed that more women were
nwilling to receive insulin therapy than men. However, our
resent study found no such gender difference in perception of
nsulin therapy. Education level has also been reported to affect
lycaemic control. Studies have shown that patients with low
evels of education tend to have poorer glycaemic control than do
atients with higher levels of education [18,19]. Thus, it might
e expected that patients with higher education levels would
ave a higher appraisal of insulin. However, our present study
ound that education level was not associated with perception
f insulin therapy. Contrary to expectations, more patients in
he higher education subgroup thought that taking insulin meant
hat their health would deteriorate and that insulin injections are
mbarrassing.

Furthermore, it is logical to assume that patients with a longer
uration of insulin injection may have a more positive appraisal
f insulin. Within the insulin-treated group, however, the per-
eption of insulin therapy did not differ between patients treated
ith insulin for less than one year and those treated with insulin

or more than one year. That finding implies that the perception
f insulin therapy is not dependent on the duration of insulin
herapy.

Polonsky and Jackson [20] reported that administration via
n insulin pen rather than the traditional bottle and syringe may
elp patients to overcome any psychological insulin resistance.
ur present study, however, found that there was no difference

n perception of insulin therapy between insulin-pen users and
raditional syringe users.

The present study had two limitations. First, the study sam-
le may not have been representative of all patients with type
DM, as the patients were all recruited from a tertiary care

linic. Second, because this was a cross-sectional study, the data
ould not answer the question of whether patients in the insulin-
reated group already had more positive attitudes toward insulin
han insulin-naïve patients before they started taking insulin
r whether their perception had changed as a result of taking
nsulin. To answer that question properly, a longitudinal study
xamining patients before and after they begin insulin therapy
eeds to be conducted.

. Conclusion

The present study found that patients with type 2 DM taking
HAs had more negative beliefs and attitudes regarding insulin

herapy than those who were already being treated with insulin.
his difference was neither gender- nor education-related. In
ddition, neither injection duration nor type of device used was
ssociated with perception of insulin therapy. Finally, Makine
t al. [21] found that, in Caucasian insulin-naïve type 2 DM

atients, more negative beliefs about insulin therapy tended to
e associated with higher levels of depression and diabetes dis-
ress. Further studies in the future are needed to evaluate this
elationship in Chinese patients.
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