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Background: This study investigated the prevalence of insulin refusal and compared the level of 
psychological insulin resistance (PIR) with the intention to accept insulin therapy among Korean patients 
with type 2 diabetes. 
Methods: Type 2 diabetes patients (n=1,209) were recruited from inner city outpatient diabetes clinics in 
2016. Patient demographic, insulin recommendation, diabetes treatment type, intention to receive insulin 
therapy, and PIR information was collected using self-reports. The patients were divided into three groups: 
those who refused insulin therapy (n=184), those who accepted insulin therapy (n=331), and those not 
recommended for insulin therapy (n=694). Descriptive statistics were used to calculate the prevalence of 
insulin refusal; t-tests and analyses of variance were used to compare demographics with PIR. 
Results: The insulin refusal rate was 35.7%. The duration of diabetes, numbers of diabetes-related 
complications, and glycated hemoglobin levels were significantly lower in the group not recommended 
for insulin therapy than refused and accepted insulin groups. The level of PIR in insulin refusal group was 
significantly lower among patients agreeing to receive insulin therapy within 3 months than among those 
refusing insulin therapy. 
Conclusions: The prevalence of insulin refusal in Korea is not low, and people who refuse insulin therapy 
have high levels of PIR. Strategies to reduce PIR levels are needed. 
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Introduction

Insulin therapy in diabetes is important to reduce 
hyperglycemia. Patients with type 2 diabetes receiving 
intensive insulin therapy can achieve optimal glycemic 
control, resulting in delaying or even preventing micro- 
and macro-complications, such as cardiovascular disease (1).  
Guidelines on insulin therapy (1) recommend that 
insulin be prescribed when blood glucose level remains 
uncontrolled after treatment with a combination regimen 
(2 or 3 kind medications). Despite the importance of insulin 
therapy, many patients with type 2 diabetes are reluctant 
toward or fearful of insulin therapy (2). This negative 

perception of insulin therapy is referred to as “psychological 
insulin resistance” (PIR) (3,4). Patients with PIR experience 
negative self-perception and worry about insulin-related side 
effects, social stigma, and required lifestyle adaptations (2).  
These worries, in turn, lead to a delay in treatment and tend 
to negatively affect outcomes. 

A growing number of insulin-refusing type 2 diabetes 
patients increases the risk of a significant number of patients 
not achieving glucose control, facing diabetes-related 
complications, and impaired quality of life (5). Recent 
studies report insulin therapy refusal rate among insulin-
naïve patients with type 2 diabetes in the range of 20–70% 
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(6-12), with Asian populations more likely to refuse insulin 
than non-Asian populations (13). In fact, insulin refusal 
rate was reported as 70.6% in Singapore (6) and 42.5% in 
Bangladesh (8), compared to 33.0% in the United States (8).  
Moreover, insulin refusal rates are higher among low-
income and racial minority populations, regardless of 
country of origin or residence (11). 

Attitudes and beliefs of patients from Korea regarding 
insulin therapy may differ from those of patients from other 
cultures or countries. Specifically, diabetes management, 
including adherence to insulin therapy, is not always seen 
as high priority among the Korean population, with family 
obligations or financial comforts often making top of the list 
(14-16). This suggests that the differences in insulin refusal 
rates may result from cultural norms and the healthcare 
systems available in a particular country; individual health-
related beliefs and psychosocial factors also play a role 
(17,18). To-date, only one study reported on insulin refusal 
among the Korean population, which, over a decade ago, 
was estimated at 67% (10). Nevertheless, this study had 
several limitations. First, the sample size was relatively 
small (N=76). Second, PIR was assessed with an invalid 
instrument. In addition, it should be noted that healthcare 
policy on chronic disease management in Korea has changed 
significantly over the past 10 years; as such, attitudes and 
beliefs toward insulin, and thus the insulin refusal rate, are 
likely to have changed. Since the publication of the first 
study of insulin refusal among Koreans, the data regarding 
PIR in this population has not been updated and the impact 
of the psychosocial burden of diabetes on insulin therapy 
uptake remains incompletely understood. To fill this gap, 
this study examined the insulin refusal rate and PIR level 
among Korean patients with type 2 diabetes. 

Methods

Study design

This was a cross-sectional study to describe patient 
intentions to receive insulin therapy and their PIR levels. 
We compared PIR levels in the insulin refusals among 
the groups intention to receive insulin therapy after being 
recommended for insulin therapy.

Study sample

Pat ients  wi th  type  2  d iabetes ,  reg i s tered  a t  the 
endocrinology departments of two university hospitals and 

two public healthcare centers in an urban area of Korea, 
participated in this study; data were collected between 
January and December in 2016. Required sample size to 
compare the PIR level among groups was calculated based 
on the prior study (10) using G*Power 3.1 (www.gpower.
hhu.de), applying an effect size of 0.25 (medium), power 
(1-β) 0.80, and an α of 0.05 for one way ANOVA analysis. 
The required sample size was 73, a total of 515 patients 
were satisfied this requirement in this study. However, we 
tried to include as many eligible participants as possible to 
investigate the insulin refusal rates. Individuals were eligible 
for inclusion in the study if they were diagnosed with type 
2 diabetes, recommended insulin therapy, and ≥19-year-
old. Participants were excluded from the study if they 
were diagnosed with a psychological disorder or cognitive 
impairment, such as dementia, if they were hospitalized 
during the study period, or diagnosed with type 1 or 
gestational diabetes.

Patients provided written informed consent during 
their scheduled follow-up appointments after receiving 
an explanation of the purpose and procedure of the study 
(including the voluntary nature of the study, the right 
to withdraw, and confidentiality). Trained research staff 
administered the questionnaire during a face-to-face 
interview at a private outpatient office. After completing the 
questionnaire, prescriptions were checked to confirm the 
treatment type (i.e., oral agents, injections) recommended 
to each patient. 

The study protocol was approved by the appropriate 
institutional review boards (No.: 2-1046881-A-N-01-
201410-HR-046 and CNUH 2015-09-005).  

Measurements

Insulin refusal 
Insulin refusal was determined using the following 
questions: “Have you been recommended for insulin therapy 
by a physician?” and “If you answered yes, are you taking 
insulin therapy, as recommended?” Participants who 
answered “yes” (taking insulin therapy) were grouped as 
G1 (insulin acceptance); participants who answered “no”, 
were grouped as G2 (insulin refusal). Trained research 
staff reviewed each participant’s medical records to verify 
whether the patient had rejected insulin therapy. The 
prevalence of insulin refusal was calculated as the ratio of 
the number of patients who refused insulin (G2) over the 
total number of patients recommended for insulin therapy 
(G1+G2).
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Intention to receive insulin therapy 
Only the G2 group patients were asked about their 
intention to receive insulin therapy. The following question 
was used: “Do you intend to take insulin, as recommended?” 
This was a multiple-choice question with available answers 
as follows: “Not necessary (recognized as insulin denial),” “Would 
like to delay insulin therapy as long as I can,” and “Will receive 
within 3 months.”

PIR 
PIR was measured using the Korean version of the 
Psychological Insulin Resistance scale (K-PIR), which was 
developed and validated by Song et al. (3). The K-PIR 
consists of two subscales that include psycho-cognitive 
(negative feelings, low awareness, low confidence in being 
able to self-inject, dependent lifestyle, and embarrassment) 
and supportive (economic burden and feeling about family/
friends) factors. The 18 items included in the scale were 
evaluated using a five-point Likert scale to yield a total 
score of 18–90, with higher scores indicating a higher level 
of PIR. In a study conducted by Song et al., Cronbach’s 
alpha was 0.90 for the psycho-cognitive factors and 0.74 for 
supportive factors (3); in this study, Cronbach’s alpha was 
0.90 and 0.76, respectively.

Co-morbidity 
Co-morbidities included chronic conditions other than 
diabetes or its complications, such as cardiac disease, 
hypertension, cerebral vascular disease, renal disease, 
retinopathy, neuropathy, gastrointestinal disease, and foot 
ulcers.

Data analysis

The insulin refusal rate was calculated based on the number 
of participants who did not take insulin therapy (G1) over 
the total number of patients who were recommended 
insulin therapy (G2). Independent t-test and chi-square 
tests were performed to compare the distribution of 
patient demographic characteristics between G1 (insulin 

acceptance) and G2 (insulin refusal) groups. The degree 
of PIR in the insulin refusal group was examined using 
ANOVA and a post-hoc Scheffe test. P values <0.05 were 
considered statistically significant.

Results

Prevalence of insulin refusal

Table 1 presents the prevalence of insulin refusal. The insulin 
refusal rate was 35.7% (the percentage of insulin-refusal 
patients (G2, n=184) among all patients recommended to 
undergo insulin therapy by their health care providers (G1 
+ G2, n=515). 

Demographic characteristics of patients accepting and 
refusing insulin therapy

Table 2 shows the socio-demographic characteristics of the 
patients in the two groups. Gender (x2=0.02, P=0.927), 
having a spouse (x2=0.75, P=0.398), religion (x2=0.25, 
P=0.644), educational level (x2=7.63, P=0.054), satisfaction 
with economic status (x2=0.47, P=0.516), and mean age 
(t=−0.39, P=0.691) were not significantly different between 
the groups. However, significant differences were found 
in having received insulin education (x2=122.29, P<0.001), 
duration of diabetes (t=−5.60, P<0.001), number of 
comorbid conditions (t=−2.13, P=0.034), and glycosylated 
hemoglobin (HbA1c) level (t=−2.40, P=0.017). 

Intention to receive insulin therapy among the insulin 
refusal group

Among the G2 group, the rates of patients responding with 
“Not necessary (insulin denial)” or “Want to delay as long as I 
can” were 63.6% (n=117) and 7.1% (n=13), respectively; 
29.3% (n=54) were willing to receive insulin therapy within 
3 months (Table 3).

The total mean PIR score was significantly lower for 
patients willing to receive insulin therapy within 3 months 

Table 1 Prevalence of insulin refusal (N=515)

Recommendations of insulin therapy
Insulin therapy

Insulin refusal rate (%)
Yes (n, %) No (n, %)

Yes (n, %) G1: 331 (64.3) G2: 184 (35.7) [G2/(G1+G2)]x100=35.7%

G1, group: insulin acceptance group; G2, group: insulin refusal group.
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Table 2 Comparisons of characteristics between Insulin-acceptance and refusal groups

Characteristics G1, n (%) or mean (± SD) G2, n (%) or mean (± SD) x2 or t (P value)

Gender 0.02 (0.927)

Male 171 (51.7) 94 (51.1)

Female 160 (48.3) 90 (48.9)

Having spouse 0.75 (0.398)

Yes 244 (73.7) 142 (77.2)

No 87 (26.3) 42 (22.8)

Having religion 0.25 (0.644)

Yes 179 (54.2) 104 (56.5)

No 151 (45.8) 80 (43.5)

Educational level 7.63 (0.054)

No formal education 23 (6.9) 10 (5.4)

Elementary school 77 (23.3) 37 (20.1)

Middle school 77 (23.3) 29 (15.8)

High school 154 (46.5) 108 (58.7)

Satisfaction of economic status 0.47 (0.516)

Yes 139 (42.0) 83 (45.1)

No 192 (58.0) 101 (54.9)

Experience of insulin education 122.29 (<0.001)

Yes 264 (79.8) 56 (30.4)

No 67 (20.2) 128 (69.6)

Age (yrs) 62.07 (±11.97) 61.68 (±9.72) −0.39 (0.691)

Duration of diabetes (yrs) 17.78 (±11.93) 12.87 (±7.88) −5.60 (<0.001)

Number of co-morbidity 1.05 (±1.24) 0.82 (±1.06) −2.13 (0.034)

HbA1c, % 8.60 (±2.05) 8.17 (±1.54) −2.40 (0.017)

G1, group 1= Insulin-acceptance group; G2, group 2= Insulin-refusal group; HbA1c, serum hemoglobin A1c; Number of co-morbidity,  
cardiac disease, hypertension, cerebral vascular disease, renal disease, retinopathy, neuropathy, gastrointestinal disease, foot ulcers.

Table 3 Intention to receive insulin therapy and psychological insulin resistance in the insulin refusal group (N=184) 

PIR
Unnecessary  

(insulin denial) (a)
Want to delay as 
long as I can (b)

Will receive within  
3 months (c)

F (p)/Scheffe post hoc test

n (%) 117 (63.6) 13 (7.1) 54 (29.3)

Total PIR, mean (± SD), range: 18–90 64.69 (±13.93) 60.69 (±11.46) 47.81 (±14.70) 26.83 (0.001); (c) < (a),(b)

Psycho-cognitive factor, mean (± SD), range: 14–70 51.72 (±11.07) 47.76 (±8.88) 36.94 (±12.08) 31.91 (0.001); (c) < (a),(b)

Supportive factor, mean (± SD), range: 4–20 12.96 (±4.19) 12.92 (±3.90) 10.87 (±4.17) 4.80 (0.009); (c) < (a)

PIR, psychological insulin resistance.
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(F=26.83, P<0.001) than for individuals in the “insulin 
unnecessary (insulin denial)” and “want to delay” groups. 
The mean scores for the psycho-cognitive (F=31.91, 
P<0.001) and supportive (F=4.80, P=0.009) factors were 
highest for patients in the insulin refusal group who 
answered, “Not necessary (insulin denial).” 

Conclusions

This study showed that the prevalence of insulin refusal 
among Korean patients with type 2 diabetes is 35.7%, which 
is similar to the results of previous studies involving non-
Asian populations (4,7). Larkin et al. reported that one-third 
of insulin-refusal patients with type 2 diabetes expressed 
an unwillingness to take prescribed insulin (7). However, 
when compared with other studies of Asian populations 
with type 2 diabetes, the insulin therapy refusal rate in the 
present study was relatively low. Recent studies conducted 
in Asian populations have shown that about 40–70% of type 
2 diabetes patients in Singapore (6) and Pakistan (9) refused 
insulin therapy. 

Over the last decade, in Korea, the prevalence of diabetes 
has rapidly increased to 12.4% in 2011, compared to 9.1% 
in 2005; a further 2-fold increase is expected over the next  
40 years (16). Despite the growing prevalence of diabetes, 
insulin refusal rate has declined from 67% in 2008 (10) to 
35.7% in the current study. This decrease coincides with 
efforts to reduce the prevalence of diabetes in Korea that 
have been taking place since 2008. Health policies have 
emphasized the importance of following diabetes treatment 
guidelines and have encouraged clinicians to identify 
patients needing insulin therapy. For example, patients with 
type 2 diabetes requiring insulin may now receive insulin 
therapy education from advanced medical institutes, with 
support from Korea’s national health insurance. Moreover, 
since 2011, several regional public healthcare centers have 
implemented diabetes registration and control programs 
for older adults, with support from the Korea Centers for 
Disease Control & Prevention (19), and the recommendation 
of insulin pen uses by physicians. These activities may have 
influenced the prevalence of insulin refusal. 

Although the rate of insulin acceptance has increased, the 
PIR levels among insulin-refusal patients remain similar to 
those observed in a previous study (10). This demonstrates 
that the perceived psychological barriers to insulin therapy 
initiation and adherence among insulin-refusing patients 
have not changed, despite implementation of a diabetes 
control program in Korea in 2011. In the Diabetes 

Attitudes, Wishes, and Needs (DAWN) study, conducted 
in 13 countries, the 5As (assess-advise-agree-assist-arrange) 
program was developed to identify the precise barriers 
and sources of concern for individuals with PIR (20). The 
5As program recommended specific approaches to address 
insulin use barriers (20), but most of the recommended 
strategies involved explaining the reasons for prescribing 
insulin and teaching the patient how to simplify insulin 
administration. Some studies reported that PIR can be 
influenced by culture, age, sex, and socioeconomic status (11),  
as well as linked with individual psychological states, 
such as depression and distress (21). As such, educational 
approaches focused on the medical aspect of insulin therapy 
alone may be limited in their ability to reduce PIR among 
some insulin-naïve patients. Luk stated that ‘healthcare 
providers should be alerted to the multi-dimensional nature 
of PIR’ (21). Nevertheless, the need remains for further 
comprehensive research to better understand the factors 
related to PIR and how to address them with patients. 

In this study, disease duration and the number of 
diabetes-associated complications were statistically different 
between insulin-accepting and insulin-refusing groups. 
Similar to the previous studies, the mean age of patients 
was lower in the insulin-refusing than insulin-accepting 
groups, but this difference was not significant in this 
study. In a study by Machinani et al., lower mean age and 
lower levels of education were found in insulin-refusing 
respondents than insulin-accepting respondents (11). In the 
present study, longer disease duration, greater numbers of 
comorbidities, and uncontrolled HbA1c levels were found 
among the insulin-refusing group than insulin-accepting 
group, which was consistent with previous studies (12,22,23). 
In the present study, a significantly higher number of 
patients in the insulin-accepting group had experienced 
insulin education, compared with the insulin-refusing 
group. This result provides additional evidence that diabetes 
management education can influence a patient’s decision to 
change their insulin-related behavior.

Some limitations were present in this study. First, 
the patients involved in this study were from two cities 
in Korea, which might limit the generalizability of the 
findings. Future research should include larger samples 
across multiple research sites. Second, reluctance toward 
insulin was investigated through a self-report and confirmed 
with a medical record check, which is associated with a risk 
of patients concealing their real attitudes toward insulin and 
some records might have been omitted. As a result, insulin 
refusal rate reported in this might be subject to bias. Third, 
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the PIR measurement tool used in this study, the K-PIR 
tool, may also present a limitation. Although the K-PIR was 
developed from existing instruments, including the Barriers 
to Insulin Treatment questionnaire and the Problem Areas in 
Diabetes survey, the simple comparison of PIR levels between 
other ethnic groups and Koreans may be a limitation. Further 
studies are needed to analyze the differences in PIR levels 
between Asian and non-Asian populations, using the same 
tool. As an example, the DAWN study used specific tools 
to compare various psychosocial outcomes, such as quality 
of life and diabetes treatment burden, in 17 countries (18). 
Moreover, reasons for PIR in patients should be investigated 
using in-depth interviews for better understanding of the 
motivations driving each patient’s decision-making. 

Despite these potential limitations, this study was, to 
the best of our knowledge, it attempts to explore various 
aspects of insulin refusal and PIR in Korean patients with 
type 2 diabetes. Several important clinical implications for 
the care of Koreans with type 2 diabetes can be addressed. 
As previously emphasized in the literature, PIR should be 
continuously monitored among all patients with diabetes, 
and appropriate interventions should be applied. Healthcare 
providers should understand that psychological resistance 
to insulin therapy is a continuous process experienced by 
patients with diabetes. Furthermore, healthcare providers 
should respect patients’ decisions, while also planning 
individualized education and counseling regarding insulin 
use and other self-management techniques implemented in 
healthcare settings. This study found that the prevalence 
of insulin resistance has decreased in Korea over the past 
decade, but the PIR level in the insulin-naïve group has 
remained unchanged. As national policies and support 
may affect insulin refusal rates, economic support and the 
national insurance system should be further developed to 
reduce resistance to insulin therapy among Korea patients 
with type 2 diabetes.
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