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Background: Despite the demonstrated benefits of insulin therapy, many general practitioners (GPs) are hesitant to administer it due 
to challenges such as a lack of knowledge, time constraints, and patient reluctance. The barriers that prevent a GP from initiating 
insulin therapy may vary in comparison to those encountered by a diabetic patient; this aspect of clinical research in the South 
Shanghai metropolitan area has received limited attention so far.
Objective: This is a 6-months of interventional analytic cohort study. The prime aim is to investigate the barriers general practitioners 
(GPs) face when initiating insulin therapy for patients with type 2 diabetes (T2D).
Materials and Methods: As part of a training program, all 189 registered GPs in Nanhui Health Service Center in Shanghai were 
given a structured online-multi-choice questionnaire before and after a six-month interval, during which the GPs received sessions of 
training on insulin therapy either on theoretic classes or clinical practices.
Results: Before and after training, via the methods of multiple-response analyses, the results showed that social, GP’s, and patient 
barriers to initiating insulin therapy were comparable. However, through the crosstabs chi-square test, we found significant changes in 
the basal insulin initiation following the prescription of the senior endocrinologists, the titration of insulin, and the need for training 
(p<0.05). The Spearman analyses discovered significant changes associated with the cause of initial insulin refusal and the factors 
influencing insulin administration. Finally, the binary logistic regression analysis revealed that distinct causes such as social factors, 
insurance, GP experience, insulin dosage calculation, follow-up, and patients’ feelings are related to insulin treatment application 
before and after training.
Conclusion: According to this study, training increased general practitioners’ confidence in initiating insulin administration, 
especially basal insulin. General practitioners require additional education on insulin therapy, with a potential need for increased face- 
to-face training for insulin initiation.
Keywords: diabetes mellitus, insulin initiation barrier, general practitioner, community

Introduction
The chronic disease Type 2 Diabetes (T2D) affects millions of individuals worldwide. It is characterized by increased blood 
glucose levels caused by inadequate insulin production1 or utilization.2 Insulin is a hormone that regulates glucose levels in the 
blood, and its absence or resistance can result in severe diseases such as cardiovascular disease, renal failure, and blindness.3 

Insulin therapy is necessary for the effective control of diabetes, but its acceptability by general practitioners (GPs) is limited 
by a variety of barriers.4,5 Insulin therapy initiation is challenging for various parties, including the patient, the physician, the 
family, the social worker, and the nurse.6,7 The patient’s fear of injections is a significant obstacle to using insulin in primary 
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care.8 Nevertheless, GPs were presented with additional challenges to insulin therapy. Some GPs may lack the confidence to 
initiate insulin therapy and the knowledge and skills necessary to manage insulin therapy effectively.9 In addition, general 
practitioners may be concerned about patient compliance,10 the occurrence of severe hypoglycemia,11 and a lack of time to 
educate patients on insulin administration.12

To overcome these challenges, GPs must have adequate knowledge and training in insulin management.13,14 This may 
include lectures, workshops, and other training programs emphasizing the safe and effective administration of insulin to 
diabetic patients.15 In China, GPs are permanently affiliated with the endocrinologists in the central hospital. However, the 
status of GP’s initial insulin therapy, according to a previous community survey, was not promising; the mean hemoglobin A1c 
(HbA1c) while initial insulin therapy in Shanghai 2012 is about 8.35%; otherwise, the GPs themselves were DM patients were 
8.1%. According to the analyses, one reason may be attributed to the lack of knowledge and skills on insulin therapy, which 
resulted in inadequate confidence and insulin “psychological resistance” towards insulin therapy, such as “pushing” the DM 
patients to the diabetes clinics or central hospital.16 The medical curriculum of a Bachelor’s in diabetes primarily covers the 
theoretical aspects of the pharmacological properties of all types of insulin. Still, it is sparse on its utilization, such as insulin 
treatment strategy and dosage calculation, for it is too specialized and could only included in fewer guidelines. It requires 
durations of clinical practices and experiences before they grasp it independently. Nonetheless, there is only a too short period 
of multiple weeks for internships to acquaint students with such specialized knowledge. Regardless of the quality of traditional 
teaching rounds and mini-classes on special clinical topics, they are far less likely to meet the demands of expanding the 
students’ clinical knowledge and actual skills. In addition, due to the overwhelming clinical workload for clinical residents and 
physicians, the distinct degrees of being focused by senior physicians, and disparity in their self-learning or reflect capacity, the 
final quality of acquirement of this skill in most rotation students may be even obviously varied. However, this experience may 
be the only chance for most rotation students with general practice orientation before entering their workplace community, 
where they may encounter many DM patients. Unfortunately, this gap, as one of multiple reasons, induced the phenomenon 
that many DM patients were “recommended” to the counseling room of an Endocrinologist in the central hospital to control 
better their blood sugar, which impacted the medical resources distribution of society, simultaneously and indirectly increased 
the burdens of doctors in most senior hospitals. Therefore, in recent years, there has been an increased robust contribution from 
the reform of medical undertakings and also emerges many clinical training and ability evaluation projects or classes, which 
our department is currently administering, such as the method of Mini-CEX, to train the students to grasp the insulin skills 
while their rotation under the monitoring of their senior doctors, and which could concurrently enhance the ability and 
responsibilities of their tutors.17 Moreover, we could also observe the moderate change in recent years from the medical 
reform, with social and government focuses and support on improving the quality of the role of GP’s “goal-keeper”; this crisis 
is already enduring melting. Now, the part of Endocrinologists at the central hospital can assist GPs in efficiently administering 
insulin therapy by providing the necessary resources and assistance. In this study, endocrinologists from Shanghai Pudong 
Hospital conducted a program on the barriers to initiating insulin therapy in the GPs at Huinan Health Service Center in South 
Shanghai, China. This study aims to identify and assess these barriers and provide methods for overcoming them so that GPs 
may enhance the quality of care delivered to T2D patients and assist them in achieving better health outcomes.

Materials and Methods
The Training is Designed to Improve the GP’s Ability to Initiate Insulin Therapy
From 2022 to 2023, this analytic interventional cohort study was conducted on 189 registered GPs (Cramer’s φ coefficient of 
refusal to initial all insulin, dfmin=1,1-β=0.40) at the Huinan Health Service Center in Shanghai. Initially, they were requested 
to complete a 14-question survey regarding their insulin therapy. The GPs agreed to participate in the six-month training 
sessions after the study. The training sessions include theoretical training, entailing classes held by the hospital and continuing 
educational lectures, examinations after exercise, and clinical practices, which entail advanced training at the superior or 
central hospitals and end with evaluations. The teacher of each training class specialized in different therapeutic fields such as 
insulin primary or clinical research or clinical application in different populations such as geriatrics or pregnant, etc. The 
objective of the training was to improve both the skill and confidence in the initial handling of insulin therapy. After six 
months, participants received the same questionnaire to assess the change in GPs’ confidence and other factors that potentially 
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influence insulin therapy initiation. The type of insulin to be initialed in this study comprised insulin analogs and recombined 
human insulin, including long- or medium-acting insulin, rapid or short-acting insulin, and pre-mixed recombined human 
insulin frequently utilized in the Huinan community.

The Questionnaire’s Design Refers to the Barriers to Initial Insulin Therapy
The questionnaire (Validity: numbers of extracted factors: 3; KMO: 0.696; Bartlett’s sphere test: 236.961, p<0.0001) was 
tested via a designed mini-program of the survey in WeChat software, which can be generally divided into four sections: 1) 
The three multiple-choice questions are intended to analyze the causes for initial insulin refusal from the social (5 brief 
options), GP(6 brief options), and patient viewpoints (6 brief options). 2) Six questions on a survey of GPs’ insulin therapy 
skills, which is designed as binary choice questions (options contain Yes or No); 3) Two questions survey on kind or content of 
training on insulin therapy that GPs preferred, which are designed as multiple-choice questions (4–5 brief options for each 
question);. 4) Surveys on the frequency (5 brief options) and source (7 brief options) of GPs who have recently received insulin 
treatment training, structured as monomial choice questions. The structure of the questionnaire is displayed in Table 1. The 
GPs were required to complete the questionnaire within 10 minutes, ensuring the survey’s efficacy and consistency.

Table 1 The Questionnaire Surveys the Initial Insulin Therapy in GP in Huinan Health Service Center and the Proportion of Choices 
Selected by GP Before and After Training

Questions Options (Effective Response)

1. The identity of the GP (monomial question) 1. Assistant medical practitioner;
2. Licenced medical practitioner (189)

2. The barriers for which GPs refuse to initial insulin 

(Social aspects) (multiple choice)

1. Too many patients to initial insulin therapy on time (57 vs 42)
2. Lack of simplified insulin guidelines (77 vs 75)

3. Absence of nurse follow-up, worry about the adverse outcome of hypoglycemia 

(117 vs 115)
4. Worry about the patient’s insurance that could not afford the expense (13 vs 14)

5. Other unspecified social factors (GPs supplement by themselves); (33 vs 37)

3. The barriers for which GPs refuse to initial insulin (GP 
aspects) (multiple choice)

1. Aged patient and risk of hypoglycemia (105 vs 107)

2. Lack of family care and risk of hypoglycemia (142 vs 122)
3. Unfamiliarity with insulin calculation formula (27 vs 25)

4. Less of experiences of insulin therapy; (54 vs 56)

5. Patient lack of compliance (82 vs 56)
6. Other unspecified GP factors (GPs supplement by themselves); (11 vs 14)

4. The barriers for which GPs refuse to initial insulin 

(patient aspects) (multiple choice)

1. The patient could not chronically afford the expenditure for insulin therapy (41 vs 

28)

2. The patient fear of the pain of insulin injection; (106 vs 101)
3. The patient’s attitude towards the insulin therapy, such as insulin, may be addictive 

(123 vs 113)

4. The insulin therapy may be an inconvenience for the patient’s daily life, such as 
traveling and work (126 vs 129)

5. It is hard for aged patients to inject insulin, such as the absence of offspring, 

forgetting about dosage, method, and time (128 vs 120)
6. Other unspecified patient factors (GPs supplement by themselves); (8 vs 7)

5. I can confidently initial all kinds of insulin therapy 

strategies

1. Yes; (44 vs 62)

2. No; (145 vs 123)

6. I can confidently initial basal insulin therapy strategy 1. Yes; (89 vs 106)
2. No; (100 vs 79)

7. I only follow the prescription of endocrinologists of 
central hospital;

1. Yes; (104 vs 83)

2. No; (85 vs102)

(Continued)
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Statistical Analyses
The results of multiple-choice questions were evaluated using multiple-response analyses, which summarized the frequencies 
of each option, followed by a crosstabs chi-square test to determine the difference between the pre-training and post-training 
questionnaires. Chi-square tests were also used to summarize and compare the frequency of binary or monomial choice 
questions. The correlational relationships between barriers of insulin therapy and insulin training for the GPs were investigated 
by Spearman analysis. The final examinations of binary logistic regression were conducted to identify the determinants of 
barriers to insulin therapy before and after training. For all analyses, significance was defined as p<0.05.

Results
Opinions of General Practitioners on the Social, GP, and Patient Barriers to Initiating 
Insulin Therapy
After conducting analyses, we determined that the most influential elements of the GP’s option on initial insulin were the 
absence of nurse follow-up, lack of family care, and the patient’s attitude to insulin therapy. Significantly few changes 
were identified after six months of training (Figure 1).

Table 1 (Continued). 

Questions Options (Effective Response)

8. I could confidently titrate insulin dosage slowly; 1. Yes; (127 vs 123)
2. No; (62 vs 62)

9. I could confidently titrate insulin dosage rapidly; 1. Yes; (36 vs 33)
2. No; (153 vs 152)

10. I need relevant training in insulin application 1. Yes; (165 vs 166)
2. No; (24 vs 19)

11. Which type of training do you wish to acquire 
(multiple choice)

1. The routine push notification on research or education on insulin therapy (155 vs 

141)
2. Teaching round lead by Endocrinologist from central hospital in the community; (71 

vs 64)

3. The activity of case sharing on insulin therapy (128 vs 126)
4. Lecture lead by central hospital (145 vs 142)

5. Other; (4 vs 6)

12. Which content of training on insulin therapy you wish 
to acquire

1. The interpretation of most recent guidelines of diabetes by experts (175 vs 161)

2. The recent progress on insulin research (148 vs 144)
3. Clinical experiences shared by central or superior hospital (158 vs 159)

4. Other; (3 vs 4)

13. The frequency at which you receive knowledge of 
insulin therapy (monomial question)

1. Within one week (30 vs 46)

2. Within one month; (66 vs 73)
3. Within half a year (57 vs 37)

4. Within one year (18 vs 10)

5. More than one year (18 vs 19)
14. How you recently received the knowledge of insulin 

therapy (monomial question)

1. Via hospital training (55 vs 51)
2. Via continuing education such as lectures; (39 vs 42)

3. Via self-learning; (48 vs 49)

4. Via encounter the problematic cases; (3 vs 1)
5. The patient requires insulin therapy at the clinic (24 vs 29)

6. New insulin has been imported to the hospital. (16 vs 11)

7. Other (4 vs 2)
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The Type and Contents of Insulin Therapy Training Preferred by GPs, as Well as the 
Frequency and Source of GPs Who Recently Completed Insulin Treatment Training
Surprisingly, the GPs did not appreciate the bedside teaching round as a training approach. GPs’ preferences for training 
seem to have minimally changed before and after the training. This research also showed that most GPs recently obtained 
training in insulin therapy, either through hospital training, lectures, self-learning, or other methods (Figure 2). The 
bedside teaching round did not seem to be considered a successful training strategy by the GPs. This demonstrates that 
our current way of conducting bedside teaching games by the endocrinologist at Pudong Hospital may be unsatisfactory. 
Training in person may be the superior option for our future training.

The Investigation Discovered Substantial Differences in the Questionnaire on Insulin 
Therapy Initiation Before and After Training
We observed no statistically significant differences in the percentage of insulin applications initiated before and after 
a 6-month training period for either insulin or basal insulin (p>0.05) (Figure 3). However, after six months of training, we 
noticed a significant decrease in following the endocrinologist’s prescription for insulin dosage at the central hospital 
(p>0.05). The GPs in Huinan Health Service Center preferred to start insulin therapy independently rather than following 
an endocrinologist’s recommendations. Furthermore, insulin titration results indicated that following training, GPs had 
greater confidence in slow and rapid insulin titration (p<0.05). The GPs also recognized that they needed more insulin 
training (p>0.05) (Figure 3).

Figure 1 Before and after training, the societal (A), GP (B), and patient (C) reasons for denying initial insulin therapy from the GP’s perspective. The illustration 
demonstrated that the six-month training had no apparent impact on these factors. However, based on these unaltered GP perspectives, we discovered that the critical 
issues for GPs in initiating insulin therapy are the absence of nurse follow-up (A), patient age, a lack of family care (B), the patient’s fear of needles, the patient’s 
misunderstanding of insulin, the patient’s inconvenience, and the difficulty in injection for the patient (C). The most irresponsible reasons for initiating insulin therapy were 
insurance issues and expenditure (A and C). 
Abbreviations: GP, general practitioner; PT, patient.
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The Relationship Between Insulin Initiation Barriers and GP Insulin Therapy Skills 
Before and After Training
The correlational analyses showed that the absence of nurse follow-up (r=−0.187, p=0.01), other social factors 
(supplemented by GPs, including patient and family refusal insulin, traditional medicine approach, cannot afford glucose 

Figure 2 The comparison showed no significant change in (A) training type, (B) contents of training, (C) frequency of GPs received training, and (D) how GPs received 
training, either through a few methods, such as hospital training, lectures, and self-learning. 
Abbreviations: Inj., injection; GP, general practitioner; PT, patient.

Figure 3 There was a significant decrease in GPs adhering to the insulin regimen suggested by the endocrinologist and an increase in confidence in insulin titration. The 
doctors also realized that they needed further training before starting insulin therapy. 
Note: *p<0.05. 
Abbreviations: Endo., Endocrinologist; Titrate Slowly, choose to titrate insulin slowly; Titrate rapidly, barriers with insulin titration rapidly.
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meters) (r=0.299, p<0.0001), unfamiliar with insulin calculation (r=−0.153, p=0.035), lack of experience (r=−0.205, 
p=0.005) were associated with the initiation of all type of insulin before the training. The other social factors (patient and 
family refusal insulin, traditional medicine approach, cannot afford glucose meters) (r=0.174, p=0.017), lack of family 
care (r=0.171, p=0.019), unfamiliar with insulin calculation (r=−0.264, p<0.0001), lack of experience (r=−0.211, 
p=0.004) were associated with the barriers in initial basal insulin before the training. The lack of insulin guidelines 
(r=0.308, p<0.0001), other social factors (patient and family refusal insulin, traditional medicine approach, inability to 
afford glucose meters) (r=−0.282, p<0.0001), unfamiliar with insulin calculation (r=0.247, p=0.001), lack of experience 
(r=0.209, p=0.004) were associated with the following prescription by endocrinologists before the training. Lack of 
insulin guideline (r=−0.175, p=0.016), patient age (r=0.150, p=0.039), family care (r=0.248, p=0.001), unfamiliar with 
insulin calculation (r=−0.160, p=0.027), patients expenditure (r=−0.2, p=0.006) were factors related with the slow 
titration of insulin dosage in GPs before the training. In contrast, absence of nurse follow-up (r=−0.162, p=0.026), 
unfamiliar with insulin calculation for GPs (r=−0.163, p=0.025), patient inconvenience (r=−0.182, p=0.012), difficulty in 
injection for the patient (r=−0.154, p=0.034) were the barriers associated with rapid titration in GPs before the training. 
The patient inconvenience (r=0.249, p=0.001) and difficulty in injection for the patient (r=0.150, p=0.04) were associated 
with the GP requirement of training for insulin therapy (Figure 4A).

Notably, after training, this relationship has changed substantially. The issue of follow-up (r=0.266, p<0.0001), patient 
age (r=0.335, p<0.0001), family care (r=0.331, p<0.0001), patients’ compliance (r=0.189, p=0.01), patients’ expenditure 
(r=−0.260, p<0.0001), patients’ sense of difficulty in injection (r=0.328, p<0.0001) were the sources associated with the 
initiation of all type of insulin. The follow-up (r=−0.196, p=0.008), other social factors (dispensing insulin issues, 
patients prefer oral antidiabetics, cannot afford glucose meter) (r=0.326, p<0.0001), patient age (r=−0.175, p=0.017), 
family care (r=−0.216, p=0.003), patients’ expenditure (r=0.586, p<0.0001), patients’ misunderstanding (r=−0.161, 
p=0.029), patient’s inconvenience (r=−0.190, p=0.009), patients’ sense of complex in injection (r=−0.239, p=0.001) 
were factors associated with the initial basal insulin. The lack of insulin guidelines (r=0.213, p=0.004), lack of insulin 
dosage calculation (r=0.180, p=0.014), lack of experience (r=0.343, p<0.0001) were associated with the following the 
insulin prescription of Endocrinologists. Lack of insulin guidelines (r=0.333, p<0.0001), unfamiliarity with insulin 
calculation for GPs (r=0.298, p<0.0001), lack of experience (r=0.430, p<0.0001) were factors related to the slow titration 
of insulin dosage in GPs. In contrast, other social factors (dispensing insulin issues, cannot afford glucose meter) 
(r=0.234, p=0.001), unfamiliar with insulin calculation for GPs (r=−0.152, p=0.039), lack of experience (r=−0.281, 
p<0.0001), patient’s inconvenience (r=−0.185, p=0.012) were the barriers associated with rapid titration in GPs after the 
training. The lack of insulin guidelines (r=0.207, p=0.005), unfamiliarity with insulin calculation for GPs (r=0.155, 
p=0.035), lack of experience (r=0.280, p<0.0001) were associated with the GP’s requirement of insulin education 
(Figure 4B).

The Binary Logistic Regression Analyses on the Insulin Initiation
After that, we performed binary regression analyses on the insulin application to identify the possible determinators 
before and after the training. We found less GP’s experiences increased possibilities of refusal to initial all kinds of 
insulin before the training, while social aspects of too many patients to initial insulin therapy became the risk of deny to 
initial insulin therapy (Table 2). The analysis of initial basal insulin showed unfamiliarity with insulin calculation, which 
became the only increased risk factor before the training (Table 3). In addition, we found that other social factors 
(including patient and family refusal of insulin, traditional medicine approach, and not afford glucose meters) rather than 
the primary sources listed in the questionnaire became the only risk factor before the training (Table 4). Moreover, we 
analyzed the risk of GP’s slow insulin titration, which showed a significant change from the lack of insulin guidelines and 
patient expenditure issues to the patient’s misunderstanding of insulin therapy (Table 5). However, when we analyzed the 
possible obstacles related to rapid titration of insulin, we found unfamiliarity with insulin calculation and inconvenience 
for patients became risks before the training, whereas fewer GP experiences account for the risk after training (Table 6). 
Further, analyses showed that after training, the patient’s follow-up issue of social aspects became a risk for refusal of 
insulin therapy (Table 7).
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Discussion
This study investigated the barriers to insulin use in the primary care management of type 2 diabetes. We launched training 
sessions after the first survey, which included theoretical training classes held by the central hospital and continuing 
educational lectures and examinations post-training, as well as clinical training, which entailed advanced training at the 
superior or central hospital and ended with evaluations. Each training class was taught by an expert who specialized in insulin 
therapy regarding insulin primary or clinical research or clinical application in different populations such as geriatrics or 
pregnant women, respectively. The objective of the training was to improve both the skill and confidence in the initial handling 
of insulin therapy. After training, we assessed the ability and perception of GPs’ insulin therapy initiation. According to this 
study, the training increased GP’s abilities and confidence in initiating insulin therapy. This can potentially improve the health 

Figure 4 The heatmap shows the correlations between the social, GP, and patient factors and insulin application before (A) and after (B) the training. The gradient in red 
shows the degree of positive correlation. In contrast, the rise in blue represents the degree of negative correlation, as illustrated by the color bar on the right side of the 
map. We found that the absence of nurse follow-up, lack of family care, lack of insulin guidelines, GP’s unfamiliarity with insulin calculation, and lack of experience with insulin 
injection were critical factors associated with the initiation of insulin therapy. Patient age, expenditure, and feelings over insulin injection also influenced the GP’s choice for 
starting insulin therapy. 
Abbreviations: Inj., injection; GP, general practitioner; PT, patient.
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Table 3 The Binary Logistic Regression Analyses on the GPs’ Initiation of Basal Insulin

Binary Logistic Regress p-value 95% CI for Odds Ratio

Odds Ratio Lower Limits Upper Limits

Before training Unfamiliarity with Insulin Calculation 0.002 6.231 1.941 20.009

After training / / / / /

Table 4 The Binary Logistic Regression Analyses on the GPs Follow the Senior Hospital’s Formula

Binary Logistic Regress p-value 95% CI for Odds Ratio

Odds Ratio Lower Limits Upper Limits

Before training Other Social factors 0.008 3.912 1.438 10.638

After training / / / / /

Table 5 The Binary Logistic Regression Analyses on the GPs’ Slow Insulin Dosage Titration

Binary Logistic Regress p-value 95% CI for Odds Ratio

Odds Ratio Lower Limits Upper Limits

Before training Lack of Insulin Guideline 0.021 2.159 1.123 4.148
Expenditure 0.006 2.834 1.340 5.991

After training PT’s Mis-understanding 0.011 2.492 1.234 5.032

Table 6 The Binary Logistic Regression Analyses on the GPs’ Barriers in Rapid Insulin Dosage Titration

Binary Logistic Regress p-value 95% CI for Odds Ratio

Odds Ratio Lower Limits Upper Limits

Before training Unfamiliarity with Insulin Calculation 0.067 6.744 0.877 51.852
Inconvenience for PT 0.024 2.352 1.120 4.940

After training Less GP’s experiences 0.001 3.279 1.670 6.439

Table 7 The Binary Logistic Regression Analyses on the GPs’ Insulin Training are Required

Binary Logistic Regress p-value 95% CI for Odds Ratio

Odds Ratio Lower Limits Upper Limits

Before training / / / / /

After training Follow up 0.040 1.977 1.031 3.789

Table 2 The Binary Logistic Regression Analyses on the GPs’ Initiation of All Kinds of Insulin

Binary Logistic Regress p-value 95% CI for Odds Ratio

Odds Ratio Lower Limits Upper Limits

Before training Less GP’s Experience 0.032 3.034 1.098 8.384

After training Too Many Patients 0.035 2.613 1.069 6.390
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outcomes of people with T2D by enhancing the quality of services. This study emphasized the need to remove barriers to 
initial insulin therapy and provide GPs with ongoing training and support (Figure 5).

First, we observed that, regarding social reasons, the absence of nurse follow-up may be the most critical issue for GPs, as 
insufficient nurse follow-up could shield patients from professional supervision and assistance, frequently resulting in poor 
glycemic control.18,19 Lack of family care from a GP viewpoint is also crucial, as it may be beneficial in preventing the 
unfavorable effect of the incidence of hypoglycemia by insulin treatment and, therefore, achieving a better glycemic control 
target.20 From the perspective of the doctors, a patient’s reactions, such as their fear of receiving an injection, their 
misconceptions about insulin therapy (some patients thought insulin was addictive), and their difficulty with the complex 
insulin injection procedure, could render it difficult for them to receive proper treatment, enhancing the doctor’s unwillingness 
to begin administering insulin to them.6,21 Insurance and expense were not concerned for the GP because the national health 
insurance program insured most patients. However, even after training, we found that a higher percentage of these barriers 

Figure 5 A summary of the barriers to initiate insulin therapy. Several significant factors emerging from social, GP, and patient origins may contribute to barriers when a GP 
prescribes insulin therapy for a patient with type 2 diabetes (T2D). These major factors include a lack of nurse follow-up, expenditure, insurance issues, a lack of family care, 
and a lack of guidelines, the solution to which may lie in insurance system reform; however, other factors, such as a lack of insulin guidelines, unfamiliarity with insulin 
calculation, fewer GP experiences, and patients’ misunderstanding for insulin, could be resolved through GP training.
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remained, indicating that they could not be quickly addressed by clinical training for skill (ie, the shortage of nurse follow-up) 
and that further work from society and the health insurance system was necessary in addition to GP training.22–24

Subsequently, we investigated the training approach and content that the GP preferred. The most common training 
methods were lectures, case studies, and push notifications. Surprisingly, we discovered that the bedside teaching round 
was not appreciated as a training approach by GPs. This could be due to a shortage of Huinan Health Service Center laboratory 
tests essential for proper T2D in-patient diagnosis during bedside teaching. More laboratory tests should be performed at the 
Huinan Health Service Center, and the Huinan government should pay attention to this. Additionally, the endocrinologists’ 
experience at the central hospital, the most recent insulin research findings, and the contents of the diabetic guidelines will all 
benefit GPs in their daily duties.11,25 On the other hand, we found that training in insulin therapy would benefit GPs if it 
occurred once a month or for a shorter period. The activity could take place inside or outside of a hospital, as well as self- 
learning was essential for GPs to improve their insulin therapy skill. These training elements and topics did not significantly 
change following training, indicating that GPs emphasize these issues above all others.

Unlike the previous underlined survey,26–28 we observed significant changes in insulin initiation after training. Following 
training, GPs were more willing to initiate insulin therapy independently, evidenced by a decrease in the proportion of GPs 
who followed the endocrinologist’s insulin prescription in the central hospital. These findings suggested that GPs are more 
confident in titrating insulin dosage on their own if they receive personal guidance adapted to the distinctive condition of 
patients.29,30 Furthermore, following training, more GPs seek insulin training to increase their insulin management skills.31

We performed correlational analyses to examine the association between insulin therapy barriers and the percentage of 
GPs who began administering insulin before and after training. Interestingly, we discovered that the absence of nurse follow- 
up, lack of family care, lack of insulin guidelines, GPs’ unfamiliarity with insulin calculation, and fewer GPs’ experience 
with insulin injection were critical factors associated with the initiation of insulin therapy and influenced the GPs’ decision 
whether to follow the endocrinologist’s insulin prescription at the central hospital.24 Patient age, expenditure, and patient 
feelings over insulin therapy were also factors influencing the GP’s choice for initiation of insulin therapy.32

Finally, to identify factors that influence insulin therapy initiation, we performed binary logistic regression analysis, which 
examines the independent, crucial elements of insulin therapy initiation from the social, GP, and patient perspectives. These 
characteristics changed considerably after training, implying that GPs could administer insulin more appropriately based on 
training and familiarity with patients’ situations. In particular, GPs may overcome their lack of initial expertise with all forms of 
insulin through training and focus more on virtual cases such as PT compliance, expense, and patient feelings over injection. 
After training, GPs can handle basal insulin professionally, and the elements that impact their decision are generally derived from 
the absence of nurse follow-up, PT compliance, expenditure, and patient feelings over injection. After training, GPs could 
effectively initialize insulin and make decisions based primarily on the patient’s conditions. However, crucial social variables 
such as less professional follow-up by nurses, a lack of family care, and high expenses remain unresolved, needing substantial 
reform from society and the healthcare system.

Limitation
One of our study limitations lies in a survey of GPs only in a community setting, the results of which might be partially 
independent of other previous typical research held in hospitals or central health centers. In addition, we did not propose 
a complete strategy for improving this situation. It needs deepening transformations that contribute to changes in the 
GP’s perception and enhancement of their insulin skills; otherwise, this action may need further support from the social 
and healthcare system.

Conclusion
T2D treatment demands insulin therapy, which is not commonly accepted in Huinan Health Service Center GPs due to 
several barriers. Patients’ fear of injections, a lack of patient education, the cost of insulin, the complexity of insulin 
regimens, and some patients’ misunderstandings of insulin therapy are among the issues. To overcome such barriers, GPs 
must communicate effectively with patients while continuing to obtain insulin therapy training from endocrinologists and 
self-learning. Some barriers, such as the absence of nurse follow-up, were unsolvable even with GP training. In addition 
to GP efforts, additional efforts from society and the healthcare system are required.
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