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ABSTRACT
Objective  This study aims to investigate physicians’ 
familiarity and awareness of four diabetes guidelines and 
their practice of the recommendations outlined in these 
guidelines.
Design  A cross-sectional study.
Setting  An online questionnaire survey was conducted 
among physicians affiliated with the Specialist Committee 
for Primary Diabetes Care of China Association of Chinese 
Medicine, using the snowball sampling method to ensure a 
broader representation of physicians.
Participants  1150 physicians from 192 cities across 30 
provinces in China provided complete data.
Results  Tertiary care hospital physicians (TCPs) 
exhibited the highest familiarity with the Guideline for 
the Prevention and Treatment of Type 2 Diabetes Mellitus 
in China (91.3%), followed by the National Guidelines 
for the Prevention and Control of Diabetes in Primary 
Care (76.8%), the Standards of Medical Care in Diabetes 
(72.2%) and the Guidelines for Prevention and Treatment 
of Diabetes in Chinese Medicine (63.8%). Primary care 
practitioners (PCPs) exhibited familiarity with these four 
guidelines at about 50% or less. Self-reported reference 
to modern diabetes guidelines by physicians is more 
frequent than traditional Chinese medicine (TCM) diabetes 
guidelines, with rates at 73.2% and 33.8%, respectively. 
Approximately 90% of physicians provided instructions 
on self-monitoring of blood glucose to their patients 
with diabetes. Less than one-third of physicians referred 
patients to a specialised nutritionist. In terms of health 
education management, TCPs reported having a diabetes 
health management team at the rate of 75.7%, followed 
by secondary care hospital physicians at 57.0% and PCPs 
at 27.5%. Furthermore, approximately 40% of physicians 
did not fully grasp hypoglycaemia characteristics.
Conclusions  Familiarity and awareness of the screening 
guidelines varied among physicians in different hospital 
settings. Importantly, significant discrepancies were 
observed between physicians’ awareness and their self-
reported reference to modern medicine guidelines and 
TCM guidelines. It is essential to consistently provide 
education and training on diabetes management for all 
physicians, particularly PCPs.

INTRODUCTION
Diabetes is a metabolic disorder caused by 
the interplay of genetic and environmental 
factors, which has become a critical global 
health concern worldwide due to its high prev-
alence and associated disability and mortality 
rates.1 2 According to the latest data published 
by the International Diabetes Federation, 
an estimated 537 million adults worldwide 
have been diagnosed with diabetes.3 China 
currently bears the highest burden of diabetes 
globally, with approximately 141 million indi-
viduals living with the disease aged between 
20 and 79 years. Moreover, it is predicted 
that the number of diabetes cases in China 
will continue to grow significantly.4 However, 
recent national data on chronic diseases and 
their risk factors in China indicate that aware-
ness, treatment and control rates for diabetes 
were 36.7%, 32.9% and 50.1%, respectively, 
which have not changed significantly since 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This nationwide questionnaire survey involved 
1150 physicians from hospitals of different levels in 
China, aiming to analyse the differences in famil-
iarity and awareness of both Chinese and interna-
tional diabetes guidelines among different physician 
groups. The results provided nationally representa-
tive evidence regarding physicians’ familiarity and 
awareness of these guidelines.

	⇒ Apart from the self-reported familiarity and refer-
ence questionnaire items, our study also identified 
several facilitating factors and barriers to the imple-
mentation of diabetes guidelines among different 
physician groups.

	⇒ Although we have included multiple-choice ques-
tions to gather more comprehensive information, 
we acknowledge that the survey questionnaire may 
not cover all specific aspects related to physicians’ 
awareness of the diabetes guidelines.
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2013.5 6 Therefore, addressing this substantial public 
health issue is crucial, with the objective of enhancing 
the national diabetes awareness rate, treatment rate and 
control rate.

Clinical practice guidelines (CPGs) are statements that 
facilitate optimal disease management for health profes-
sionals and patients. However, to ensure effective imple-
mentation and adherence to guidelines, it is crucial to 
enhance health professionals’ familiarity and awareness 
of CPGs.7 Previous studies have emphasised the signifi-
cance of physician awareness in the successful adoption 
of cardiovascular disease prevention guidelines, asthma 
guidelines, chronic kidney disease guidelines, etc.8–10 A 
systematic review identified lack of physician awareness 
and familiarity with guidelines as the primary factors 
contributing to deviation from recommended therapy.11 
Notably, a cross-sectional study highlighted that physi-
cians’ lack of knowledge and patients’ unawareness 
of guidelines could account for about 70% of non-
adherence.12 Therefore, emphasising physicians’ famil-
iarity and awareness of clinical guidelines is essential for 
optimising patient management.

Modern medicine, with strategies such as insulin injec-
tions and oral medications such as metformin, is vital for 
managing diabetes. However, the effectiveness of these 
methods is not always absolute and they are not consis-
tently well tolerated.13 The full potential of managing 
type 2 diabetes mellitus (T2DM) side effects, discomfort 
and complications with Western medicine alone has not 
yet been realised. Traditional Chinese medicine (TCM) 
methods may be a potentially complementary approach, 
given the relatively minor side effects of natural herbs, 
non-drug therapies and external treatment.14 Previous 
studies have reported that TCM therapies are benefi-
cial for the comprehensive prevention and treatment of 
diabetes, particularly when combined with Western medi-
cine, where it can play a significant role in enhancing 
effectiveness. Studies showed TCM therapies used in 
conjunction with Western medicine can potentially not 
only improve clinical outcomes (such as weight loss, self-
reported symptoms and glucose metabolism), but also 
reduce medicinal dosages and delay diabetes progres-
sion.15 16 For example, the use of TCM in conjunction 
with Western medicine can alleviate discomforts from 
drugs, such as bloating induced by acarbose.17 Addition-
ally, diabetic peripheral neuropathy characterised by 
sensations of coolness, numbness and limb pain, an inte-
grated approach using specific TCM prescriptions, such 
as Buyang Huanwu Decoction and Danggui Sini Decoc-
tion, as well as external treatments like herbal foot baths, 
can significantly enhance therapy’s effectiveness.18 There-
fore, specific TCM measures were suggested as adjuvant 
therapy for individuals with diabetes in a wide range of 
clinical research studies. Furthermore, the TCM treat-
ment measures for diabetes (including the integration 
of TCM into the comprehensive treatment of diabetes, 
alleviating patient-reported symptoms, preventing or 
alleviating complications, TCM non-drug therapies and 

external treatments, etc) are recommended as adjuvant 
therapies for diabetes prevention and treatment in the 
‘Guideline for the Prevention and Treatment of T2DM 
in China (2020)’ and the ‘National Guidelines for the 
Prevention and Control of Diabetes in Primary Care 
(2022)’.19 20

To effectively enhance the prevention and standardised 
management of diabetes mellitus, a series of clinical 
guideline documents have been released both domes-
tically and internationally. Including annually updated 
Standards of Medical Care in Diabetes issued by the 
American Diabetes Association since 1994. This is one 
of the diabetes guidelines that is widely recognised inter-
nationally.21 China has been publishing its first ‘Clin-
ical Diabetes Guidelines in China’ since 2000, which 
are updated on average every 3 years. The most recent 
update is Guideline for the Prevention and Treatment 
of T2DM in China (2020) issued by Chinese Diabetes 
Society (CDS).19 Additionally, the ‘National Guidelines 
for the Prevention and Control of Diabetes in Primary 
Care (2018)’ was published for the first time in 2018, and 
it was updated in 2022.20 Notably, the first diabetes guide-
line within the field of TCM, ‘Guidelines for Prevention 
and Treatment of Diabetes in Chinese Medicine’, issued 
by China Association of Chinese Medicine (CACM) in 
2007.22 In China, the recommendations for the treatment 
of diabetes by Western medicine combined with Chinese 
medicine mainly refer to these four guidelines. There-
fore, the four guidelines mentioned above are consid-
ered as the screening guidelines investigated in this study. 
To provide nationally representative evidence regarding 
the familiarity and awareness of physicians with diabetes 
guidelines in China, we conducted a nationwide survey 
to compare physicians’ awareness, self-reported refer-
ence status and practice of different diabetes guidelines. 
Additionally, we examined the differences among physi-
cians from hospitals at different levels. Furthermore, the 
facilitating factors and barriers to the implementation 
of diabetes guidelines among different physician groups 
were identified in this study.

RESEARCH DESIGN AND METHODS
Survey design
This is an investigator-initiated, non-commercial survey of 
physicians at various levels of hospitals in China. This work 
was conducted by the Specialist Committee for Primary 
Diabetes Care of CACM, a national academic institu-
tion. A majority of physicians who are members of the 
specialist committee participated in the survey question-
naire. The questionnaire was distributed electronically to 
the participants, and electronic written informed consent 
from respondents was required before proceeding with 
the survey. Additionally, participants were requested to 
assist in forwarding the questionnaire to other general 
practitioners, physicians and experts using the snowball 
sampling method. In the overall design of this survey, we 
aimed to ensure a broader representation of respondents 



3Jia L, et al. BMJ Open 2023;13:e074301. doi:10.1136/bmjopen-2023-074301

Open access

by recruiting physicians from different grades of hospitals 
in China, including tertiary to primary medical institu-
tions. Additionally, the endocrinology diabetes specialists, 
general practitioners and TCM physicians were mainly 
recruited.

Questionnaire and pretest
A questionnaire comprising four sections was estab-
lished with a total of 42 items. Section I assessed partic-
ipants’ clinical background and basic demographic 
data. Section II evaluated participants’ familiarity with 
and self-reported reference status regarding various 
diabetes guidelines, presented as single-choice ques-
tions in the form of Likert scales. Section III exam-
ined participants’ awareness and practice of specific 
measures outlined in diabetes guidelines, accompa-
nied by a list of guideline-based recommendations 
provided in online supplemental appendix 1. The 
guideline action statements were rephrased as options 
in both single-choice and multiple-choice formats, 
enabling respondents to choose the most appropriate 
answers. Lastly, section IV investigated the facilitating 
factors and barriers during the process of guideline 
implementation.

The questionnaire underwent a pilot test involving 24 
physicians from Fujian and Gansu provinces in China 
from 20 August 2021 to 27 August 2021. Additionally, 
experts familiar with these diabetes guidelines were 
invited to evaluate the contents of the questionnaire. 
Subsequently, the questionnaire was optimised based 
on feedback received during the pilot survey and expert 
consultation meeting.

Sample and administration
The sample size calculation was completed in accordance 
with the cross-sectional survey formula N=(Zα

2×pq)/
(d2).23 According to a literature search, the estimated 
value of p is 26.2% (the projected rate of Chinese physi-
cians being very familiar with the diabetes guidelines), 
q=1 p and d=0.1×p. Assuming a 5% two-tailed type I 
error (Zα=1.96) and a two-sided 95% confidence level, 
the estimated result of N was 1082. The investigation 
was performed from 22 September 2021 to 29 October 
2021, a total of 1162 participants completed the survey. 
The logical discrepancies or potential errors found in the 
questionnaires were resolved through telephone commu-
nication with the respondents.

Statistical analysis
Statistics analysis was performed by using SAS V.9.4. 
Continuous variables were presented as means 
with ±SDs, and categorical variables as counts (n) 
and percentages (%). Pearson’s χ2 test was used to 
compare categorical variables, and the Wilcoxon 
rank-sum test was used for non-parametric numerical 
variables. Moreover, the Cochran-Mantel-Haenszel 
test was used for ordinal categorical variables. Differ-
ences in guidelines familiarity and awareness among 

different physician groups, including tertiary care 
hospital physicians (TCPs), secondary care hospital 
physicians (SCPs) and primary care practitioners 
(PCPs), were analysed. In this study, the percentage 
differences among groups were reported, with statisti-
cally significant differences indicated by p<0.05.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of our research.

RESULTS
Sample characteristics
A total of 1162 questionnaires were collected. Among 
these, we finally included 1150 questionnaires (99.0%) 
from physicians after excluding 12 questionnaires (7 from 
nurses, 2 from pharmacists and 3 from medical teachers). 
Among the included questionnaires, 461 (40.1%) were 
obtained from TCPs, 307 (26.7%) were obtained from 
SCPs and 382 (33.2%) were obtained from PCPs. There 
were significant differences among the three groups of 
physicians in terms of gender, educational level, profes-
sional category, years in practice, technical title, diabetes 
practice setting and number of patients with diabetes 
treated per week (p<0.05). The full characteristics of 
the physicians are presented in online supplemental 
appendix 1.

Physicians’ familiarity with diabetes guidelines
Physicians’ familiarity with diabetes guidelines is 
demonstrated in figure  1. In the overall sample, the 
rankings of familiarity (including both very familiar 
and relatively familiar) with the four guidelines were 
as follows: Guideline for the Prevention and Treat-
ment of Type 2 Diabetes Mellitus in China (75.8%), 
National Guidelines for the Prevention and Control 
of Diabetes in Primary Care (66.3%), Guidelines for 
Prevention and Treatment of Diabetes in Chinese 
Medicine (51.4%) and Standards of Medical Care in 
Diabetes (50.8%). TCPs exhibited a higher likelihood 
of familiarity with these four guidelines compared 
with other groups. Particularly, TCPs demonstrated 
the highest familiarity with the Guideline for the 
Prevention and Treatment of Type 2 Diabetes Mellitus 
in China (91.3%), followed by SCPs (83.4%), and 
PCPs (51.0%) (p<0.001). Similarly, TCPs exhibited a 
higher level of familiarity (76.8%) with the National 
Guidelines for the Prevention and Control of Diabetes 
in Primary Care compared with SCPs (69.4%) and 
PCPs (51.1%) (p<0.001). In terms of the Guidelines 
for Prevention and Treatment of Diabetes in Chinese 
Medicine, TCPs exhibited the highest level of famil-
iarity (72.2%), followed by SCPs (52.8%), and PCPs 
(35.3%) (p<0.001). Lastly, various degrees of familiar-
ities with the Standards of Medical Care in Diabetes 
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were observed among TCPs (63.8%), SCPs (54.1%) 
and PCPs (22.3%) (p<0.001).

Physicians’ self-reported reference status of diabetes 
guidelines
Physicians’ self-reported reference status of diabetes 
guidelines summarised in table  1. In terms of modern 
medicine guidelines, the rates of ‘frequent reference’ 
were 80.9%, 77.2% and 60.7% for TCPs, SCPs and PCPs, 
respectively, indicating a stronger compliance in TCPs 
group (p<0.001). In comparison, the rates of ‘frequent 
reference’ to TCM guidelines were 36.2% for TCPs, 

36.5% for SCPs and 28.8% for PCPs, suggesting that the 
compliance to TCM guidelines was relatively low across 
all groups. No significant differences about the compli-
ance to TCM guidelines were observed among these 
three physicians groups (p=0.071).

Physicians’ awareness and practice of contents from diabetes 
guidelines
The objective of this section is to assess physicians’ aware-
ness and practice of the recommendations outlined in 
the diabetes guidelines. These recommendations encom-
pass various aspects, including dietary management, 

Figure 1  Familiarity of physicians from different levels of hospitals with four diabetes guidelines. PCPs, primary care 
practitioners; SCPs, secondary care hospital physicians; TCPs, tertiary care hospital physicians.
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physical exercise, self-monitoring of blood glucose 
(SMBG), health education, hypoglycaemia knowledge, as 
well as treatment approaches based on TCM differentia-
tion. Detailed information regarding specific recommen-
dations can be found in online supplemental appendix 2.

Management of diet and physical exercise
In terms of dietary management for patients with diabetes, 
the proportions of TCPs, SCPs and PCPs choosing 
‘hand over to a specialised nutritionist or comprehen-
sive management team’ were 39.5%, 25.7% and 22.8%, 
respectively (p<0.001). In addition, the proportions of 
TCPs, SCPs and PCPs choosing ‘personally evaluate the 
nutritional status of patients and provide detailed nutri-
tional treatment suggestions and goals’ were 61.4%, 
61.6% and 44.0%, respectively (p<0.001). It is noteworthy 
that PCPs had the highest proportions (54%) to choose 
‘due to the limited consultation time, patients are only 
given basic dietary advice’ compared with TCPs (28.0%) 
and SCPs (24.4%) (p=0.018).

In terms of physical exercise management, the propor-
tions of TCPs, SCPs and PCPs choosing ‘hand over to 
a specialised health manager or professional manager 
team’ were 29.3%, 21.2% and 20.2%, respectively 
(p=0.003). Similarly, the proportions of TCPs, SCPs 
and PCPs choosing ‘personally evaluate the health and 
athletic ability of patients, then provide detailed exer-
cise recommendations’ were 66.6%, 69.7% and 52.9%, 
respectively (p<0.001). Furthermore, regarding the distri-
bution of brochures, the preference ranked from highest 

to lowest as follows: SCPs (67.8%), PCPs (65.5%) and 
TCPs (56.0%) (p=0.001). Detailed results are illustrated 
in table 2.

Instruction on SMBG and health education management
Physicians’ instruction on SMBG and the availability 
of health management team was also observed. These 
results revealed that TCPs (96.5%) exhibited the highest 
rate of SMBG instruction (including both comprehensive 
guidance and frequent guidance) compared with SCPs 
(94.5%) and PCPs (88.0%) (p<0.001). In terms of health 
education management, 75.7% of TCPs reported the 
presence of diabetes health management teams, followed 
by SCPs (57.0%) and PCPs (27.5%) (p<0.001). Detailed 
results are demonstrated in figure 2.

Physicians’ knowledge of hypoglycaemia identification and TCM 
differentiation treatment
According to the guideline recommendations (online 
supplemental appendix 2), the accurate characteristics of 
hypoglycaemia include options a, b, c and d, as defined 
in table 3. In our exploratory analysis, the percentages of 
TCPs, SCPs and PCPs choosing ‘a, b, c and d’ were 63.6%, 
65.2% and 49.5%, respectively. Notably, the accuracy 
rate of TCPs was higher compared with SCPs and PCPs 
(p<0.001). These results indicate that approximately 40% 
of physicians may have insufficient understanding of the 
guideline recommendations on hypoglycaemia. Similarly, 
the guidelines recommend specific prescriptions for 
diabetes based on TCM syndrome differentiation (online 

Table 1  Physicians’ self-reported reference status of diabetes guidelines (n (%))

Categories
Overall
(n=1150)

Physicians in different level hospitals

Tertiary care 
hospital physicians
(n=461)

Secondary care 
hospital physicians
(n=307)

Primary care 
practitioners
(n=382) P value

Modern medicine guidelines*

 � Frequent reference 842 (73.2) 373 (80.9) 237 (77.2) 232 (60.7) <0.001

 � Occasional reference 236 (20.5) 75 (16.3) 59 (19.2) 102 (26.7)

 � Infrequent reference 53 (4.6) 9 (2.0) 8 (2.6) 36 (9.4)

 � Rare reference 17 (1.5) 4 (0.9) 3 (1.0 10 (2.6)

 � No reference 2 (0.2) 0 (0.0) 0 (0.0) 2 (0.5)

TCM guidelines†

 � Frequent reference 389 (33.8) 167 (36.2) 112 (36.5) 110 (28.8) 0.071

 � Occasional reference 459 (39.9) 182 (39.5) 127 (41.4) 150 (39.3)

 � Infrequent reference 186 (16.2) 66 (14.3) 41 (13.4) 79 (20.7)

 � Rare no reference 89 (7.7) 34 (7.4) 25 (8.1) 30 (7.9)

 � No reference 27 (2.4) 12 (2.6) 2 (0.7) 13 (3.4)

*Modern medicine guidelines including Standards of Medical Care in Diabetes issued by the American Diabetes Association, Guideline for the 
Prevention and Treatment of Type 2 Diabetes Mellitus in China and National Guidelines for the Prevention and Control of Diabetes in Primary 
Care issued by Chinese Diabetes Society.
†TCM guidelines including Guidelines for Prevention and Treatment of Diabetes in Chinese Medicine issued by China Association of Chinese 
Medicine.
TCM, traditional Chinese medicine.
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supplemental appendix 2). For diabetes with Qi-Yin defi-
ciency syndrome, prescriptions including options a, b 
and c in table 3 are indicated. The accuracy rates of TCPs, 
SCPs and PCPs were 86.1%, 86.3% and 83.5%, respec-
tively, showing no significant differences among these 
three groups of physicians (p=0.477). When considering 
diabetic neuropathy with Qi-deficiency and collateral-
obstruction syndrome, interventions or prescriptions 
based on this syndrome differentiation involve options a, 
b and c as outlined in table 3 based on the guidelines. 
The accuracy rate was higher for TCPs (68.6%) than for 
SCPs (65.8%) and PCPs (55.0%) (p<0.001).

Facilitating factors and barriers to implementation of diabetes 
guidelines
Standardising clinical practices, guiding patients’ self-
care and the presence of high-level evidence were consis-
tently considered as the top three facilitating factors for 
adherence to diabetes guidelines across the majority of 
physicians (see online supplemental appendix 3). The 

majority of physicians, regardless of their level of hospital, 
concur on the pivotal role of guidelines in standardising 
their clinical practices and improving medical quality, 
with no significant differences observed among the 
three groups (TCPs=96.1%, SCPs=97.1%, PCPs=94.0%, 
p=0.118). Importantly, approximately 80% of physicians 
in all the groups acknowledged the potential of diabetes 
guidelines in guiding patients’ nursing practices. Notably, 
a statistical difference was observed among physicians 
from different levels of hospitals regarding their prefer-
ence for ‘guidelines with a high-level of evidence that can 
be convincing’ (TCPs=71.8%, SCPs=67.4%, PCPs=46.1%, 
p<0.001). This finding suggests that TCPs are more 
inclined towards evidence-based recommendations than 
SCPs and PCPs.

In terms of barriers to the implementation of diabetes 
guidelines, the majority of physicians from different-level 
hospitals chose ‘limited availability and accessibility of TCM 
diabetes guidelines’ as a major obstacle (TCPs=68.8%, 

Table 2  Physicians’ practice of dietary and exercise recommendations according to diabetes guidelines (n (%))

Categories
Overall
(n=1150)

Physicians in different level hospitals

Tertiary care 
hospital 
physicians
(n=461)

Secondary 
care hospital 
physicians
(n=307)

Primary care 
practitioners
(n=382) P value

Dietary management

 � Hand over to a specialised nutritionist or 
comprehensive management team

348 (30.3) 182 (39.5) 79 (25.7) 87 (22.8) <0.001

 � Personally evaluate the nutritional status of patients 
and provide detailed nutritional treatment suggestions 
and goals

640 (55.7) 283 (61.4) 189 (61.6) 168 (44.0) <0.001

 � Advise patients to follow specific dietary patterns, for 
example, the Mediterranean diet, a low-fat and low-
energy diet

626 (54.4) 263 (57.1) 163 (53.1) 200 (52.4) 0.340

 � Distribute brochures 701 (61.0) 265 (57.5) 199 (64.8) 237 (62.0) 0.108

 � Provide dietary guidance based on the TCM principle 
of food and medicine sharing the same source

546 (47.5) 208 (45.1) 147 (47.9) 191 (50.0) 0.364

 � Due to the limited consultation time, patients are only 
given basic dietary advice

334 (29.0) 129 (28.0) 75 (24.4) 130 (54.0) 0.018

Physical exercise management

 � Hand over to a specialised health manager or 
professional manager team

277 (24.1) 135 (29.3) 65 (21.2) 77 (20.2) 0.003

 � Personally evaluate the health and athletic 
ability of patients, then provide detailed exercise 
recommendations

723 (62.9) 307 (66.6) 214 (69.7) 202 (52.9) <0.001

 � For patients with frequent hypoglycaemia, increase 
physical exercise and improve physical fitness

453 (39.4) 161 (34.9) 120 (39.1) 172 (45.0) 0.011

 � Distribute brochures 716 (62.3) 258 (56.0) 208 (67.8) 250 (65.5) 0.001

 � Guidance on TCM physical exercises, such as Tai χ 
and Baduanjin

539 (46.9) 207 (44.9) 152 (49.5) 180 (47.1) 0.452

 � Due to the limited consultation time, patients are only 
advised to exercise regularly

389 (33.8) 158 (34.3) 97 (31.6) 134 (35.1) 0.609

TCM, traditional Chinese medicine.

https://dx.doi.org/10.1136/bmjopen-2023-074301
https://dx.doi.org/10.1136/bmjopen-2023-074301


7Jia L, et al. BMJ Open 2023;13:e074301. doi:10.1136/bmjopen-2023-074301

Open access

SCPs=68.7%, PCPs=61.5%, p=0.050), with no significant 
difference observed among the three groups. Addition-
ally, ‘time-consuming communication with patients’ was 
identified as the second most prevalent barrier to the 
implementation of diabetes guidelines, with the selection 
rates ranking highest to lowest as follows: PCPs (65.5%), 
SCPs (59.9%) and TCPs (52.5%) (p=0.001). Lastly, in line 
with the pattern displayed by the facilitating factors, physi-
cians from different levels of hospitals showed a statis-
tically significant difference in selecting ‘the guideline 
recommendation lacks a convincing basis’ (TCPs=29.3%, 
SCPs=22.8%, PCPs=18.6%, p=0.001).

DISCUSSION
This national survey of 1150 physicians aimed to investigate 
their familiarity and awareness of four different diabetes 
guidelines. Two main findings were revealed from this 
nationwide survey. First of all, the level of familiarity and 
self-reported reference status with the diabetes guidelines 
varied among clinicians in hospitals at different levels. 
Second, a significant discrepancy was observed between 
physicians’ awareness of modern medicine guidelines 
and TCM guidelines. Overall, TCPs exhibited the highest 
awareness of the diabetes guidelines, followed by SCPs 
and PCPs. These findings are in line with several previous 
studies that have reported relatively poor attitudes and 
adherence to guidelines among general practitioners and 
PCPs compared with other medical doctors.24 25 These 
differences may be attributed to the additional training 
in diabetes management received by physicians in tertiary 
hospitals compared with PCPs.26

Additionally, the results indicated that the rate of physi-
cians’ self-reported reference for modern medical guide-
lines was approximately twice of that for TCM guidelines. 
This discrepancy may be attributed to several factors. 

First, modern medical guidelines, such as Guideline for 
the Prevention and Treatment of Type 2 Diabetes Mellitus 
in China issued by the CDS, are based on a larger body of 
high level evidence from modern medicine, making them 
crucial for guiding clinical practice in China.27 In contrast, 
the establishment of TCM guidelines is relatively recent 
with limited availability of high-level evidence. Moreover, 
the complex nature of TCM syndrome differentiation 
and TCM physicians’ heavy reliance on clinical experi-
ence may further worsen the discrepancy.28 29 Therefore, 
it is necessary to provide training and guidance on health 
management for diabetes to physicians, especially PCPs. 
Future studies should focus on further exploration and 
in-depth research of TCM diabetes guidelines.

Regarding physicians’ knowledge of specific recom-
mendations from diabetes guidelines, our study revealed 
that the majority of physicians instruct patients to 
conduct SMBG. However, recent national data indicate 
that there has been no significant improvement in the 
awareness, treatment and control rates of diabetes over 
the past decade.5 6 In addition, our study also revealed 
unsatisfactory management of diet, physical exercise and 
health education. In terms of diet and physical exercise 
management, less than one-third of physicians choose 
to refer to specialised professional management teams. 
Furthermore, due to time constraints, more than half of 
PCPs provide only basic dietary advice to patients such 
as ‘paying attention to diet’. However, the guidelines 
strongly recommend that ‘patients with T2DM or pre-
diabetes need to receive individualised medical nutrition 
guidance, which should be conducted under the guidance 
of nutritionists (physicians) or comprehensive manage-
ment teams familiar with the nutritional treatment for 
diabetes’.19 The results also indicated that PCPs reported 
a lower rate of assistance by health management team, 

Figure 2  Physicians’ instruction on self-monitoring of blood glucose and the availability of health management team. PCPs, 
primary care practitioners; SCPs, secondary care hospital physicians; TCPs, tertiary care hospital physicians.
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which is consistent with their lower self-reported rate of 
choosing to ‘hand over to a special professional manager 
team’. Lastly, our results suggested that some physicians 
may not have mastered the content of the guidelines well 
enough, as evidenced by approximately 40% of physi-
cians providing inaccurate or omitted judgement about 
the characteristics of hypoglycaemia. These data suggest 
a significant disparity between clinical practice and 
guidelines, which is consistent with previous studies.30 

Therefore, it is necessary to provide physicians with 
more specific training and guidance on diabetes health 
management, and it is imperative to further enhance the 
allocation of diabetes-related professional personnel and 
teams in primary medical institutions.

Similar to findings from other studies, our study also 
identified several facilitating factors and barriers to the 
implementation of diabetes guidelines.31 32 Regarding 
the facilitating factors for the implementation of diabetes 

Table 3  Physicians’ knowledge of hypoglycaemia identification and TCM differentiation treatment (n (%))

Categories
Overall
(n=1150)

Physicians in different level hospitals

Tertiary care 
hospital 
physicians
(n=461)

Secondary 
care hospital 
physicians
(n=307)

Primary care 
practitioners
(n=382) P value

The characteristics of hypoglycaemia including:

 � a. Blood glucose 
<3.9 mmol/L

1045 (90.9) 409 (88.7) 282 (91.9) 354 (92.7) 0.110

 � b. Hypoglycaemia without a 
specific blood glucose limit, 
accompanied by serious 
events involving changes 
in consciousness and/or 
physical condition

788 (68.5) 336 (72.9) 223 (72.6) 229 (60.0) <0.001

 � c. Symptoms of 
sympathetic excitement 
such as palpitations, 
anxiety, sweating, dizziness, 
hand tremors and feelings 
of hunger

1124 (97.7) 453 (98.3) 304 (99.0) 367 (96.1) 0.022

 � d. Central nervous system 
symptoms such as changes 
in mental status, cognitive 
impairment, convulsions 
and coma

1013 (88.1) 424 (92.0) 289 (94.1) 300 (78.5) <0.001

 � Accuracy rate (all above 
option)

682 (59.3) 293 (63.6) 200 (65.2) 189 (49.5) <0.001

Prescriptions for diabetes with Qi-Yin deficiency syndrome

 � a. Shenqi Jiangtang granule 931 (81.0) 370 (80.3) 256 (83.4) 305 (79.8) 0.443

 � b. Jinlida granule 507 (44.1) 221 (47.9) 157 (51.1) 129 (33.8) <0.001

 � c. Shengmai Powder 616 (53.6) 270 (58.6) 150 (48.9) 196 (51.3) 0.017

 � d. Gegen Qinlian decoction 143 (12.4) 51 (11.1) 37 (12.1) 55 (14.4) 0.335

 � e. Dachaihu decoction 63 (5.5) 27 (5.9) 16 (5.2) 20 (5.2) 0.899

 � Accuracy rate (choosing ‘a, 
b or c’ without ‘d or e’)

981 (85.3) 397 (86.1) 265 (86.3) 319 (83.5) 0.477

Prescriptions or interventions for diabetic neuropathy with Qi-deficiency and collateral-obstruction syndrome

 � a. Mudan granule 608 (52.9) 281 (61.0) 170 (55.4) 157 (41.1) <0.001

 � b. Acupuncture 510 (44.4) 216 (46.9) 134 (43.7) 160 (41.9) 0.337

 � c. TCM fumigation 650 (56.5) 282 (61.2) 179 (58.3) 189 (49.5) 0.002

 � d. Qiming granule 422 (36.7) 145 (31.5) 105 (34.2) 172 (45.0) <0.001

 � Accuracy rate (choosing ‘a, 
b or c’ without ‘d’)

728 (63.3) 316 (68.6) 202 (65.8) 210 (55.0) <0.001

TCM, traditional Chinese medicine.
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guidelines, most physicians believe that guidelines can 
standardise clinical practice, improve medical quality and 
guide patients in self-care. This indicates that the signifi-
cance of guidelines is recognised by the majority of physi-
cians.33 Although our study provides important insights 
into facilitating factors in the implementation of guide-
lines, some barriers to guideline implementation must be 
considered. Our results indicate that limited availability 
and accessibility of TCM diabetes guidelines are major 
barriers. Indeed, previous studies have shown that TCM 
guidelines have been established relatively recently, indi-
cating that further investigation focusing on the TCM 
diabetes guidelines should be required.26 Meanwhile, 
it is essential to publish these guidelines on multiple 
platforms, including freely accessible ones, so that all 
physicians can download and study them. In addition, 
consistent with previous studies, PCPs demonstrated less 
awareness about the latest evidence, in contrast to TCPs. 
Research conducted by Carlsen highlighted that general 
practitioners are often confused about the evidence base 
of extensive guidelines relevant to their practice and 
they experience more practical constraints on guideline 
implementation.24 Therefore, while it is crucial to priori-
tise high-level evidence to improve the reliability of these 
guidelines, equal emphasis should also be placed on 
training of PCPs.

Strengths and limitations
This study has several strengths. First, this questionnaire 
survey was nationally representative and provided reliable 
data on the physicians’ familiarity and awareness of both 
Chinese and international diabetes guidelines. Our anal-
ysis sample included physicians from different medical 
institutions across 192 cities in 30 provinces of China, 
which is highly representative. Second, we conducted 
a stratified analysis approach to obtain more specific 
and comprehensive results, including the stratification 
of physicians in different medical institutions. Third, 
apart from the self-reported familiarity and reference 
questionnaire items, we also designed a wide range of 
specific questions concerning multiple key recommenda-
tions within the current guidelines, which will allow us 
to evaluate the physicians’ awareness of contents in the 
guidelines effectively. Thus, our findings could provide 
the latest evidence for future studies focusing on diabetes 
guidelines in China.

Our study also has certain limitations. First, although 
the sample is representative of Chinese medical physi-
cians and a substantial number of physicians (>1000), the 
findings cannot be automatically applied to other coun-
tries. Second, we have not examined variations regarding 
awareness of physicians, self-reported reference status of 
physicians and barriers to treatment among different age, 
gender, education or number of patients with diabetes 
received by the physician. Future studies focusing on 
the influencing factors of physicians’ compliance with 
diabetes guidelines will be conducted. Lastly, although 
we have included multiple-choice questions to investigate 

more information, the survey questionnaire has not been 
generalisable to test all specific aspects related to the 
physicians’ awareness of the diabetes guidelines.

CONCLUSION
In conclusion, the level of familiarity and awareness of 
these four evaluated guidelines varies among physicians 
in different-level hospitals. Overall, TCPs generally exhib-
ited the highest familiarity and awareness of diabetes 
guidelines. In contrast, the familiarity and awareness of 
all four guidelines among PCPs are relatively poor, indi-
cating a necessity of improvement. In addition, there is a 
significant discrepancy between modern medicine guide-
lines and TCM guidelines, highlighting the necessity for 
further studies focusing on TCM diabetes guidelines. 
Moreover, it is crucial to provide consistent education 
and training for physicians, in particular, PCPs.

Author affiliations
1The First Affiliated Hospital of Xiamen University, Xiamen, Fujian, China
2Beijing University of Chinese Medicine, Beijing, China
3Xiamen Diabetes Institute, The First Affiliated Hospital of Xiamen University, 
Xiamen, Fujian, China
4Beijing University of Chinese Medicine Xiamen Hospital, Xiamen, Fujian, China
5Fujian University of Traditional Chinese Medicine, Fuzhou, Fujian, China
6Department of Community Medicine, NAFKAM, Tromso, Norway
7Center of Integrated Chinese and Western Medicine, Xiamen University, Xiamen, 
Fujian, China

Acknowledgements  This work was carried out by the Specialist Committee 
for Primary Diabetes Care of China Association of Chinese Medicine, majority of 
physicians as members of the Specialist Committee for Primary Diabetes Care have 
participated in the survey questionnaire. We would like to express our gratitude to 
all the participating physicians.

Contributors  L-yJ and S-yY designed the research and took full responsibility for 
the work as a whole. L-yJ designed the survey questionnaire, N-jZ, S-qW, BY and 
J-pL were all involved in critically revising the questionnaire and provided valuable 
advice for designing the study. N-jZ, Z-hZ, LL, NZ, Y-bL and M-nC participated in 
questionnaire distribution and collection. NZ and Y-bL participated in questionnaire 
data checking. L-yJ analysed and interpreted the data, and wrote the paper. C-xH, 
B-yL, J-pL and S-yY contributed to critically revising the manuscript. S-yY is 
responsible for the overall content as the guarantor.

Funding  This study was supported by the fund from the State Administration of 
Traditional Chinese Medicine primary care service project in 2021 ‘Formulating the 
guideline for diabetes prevention and treatment in primary care’ (No.(2021)141) 
and the Fujian Traditional Chinese Medicine Research Project ‘Investigation on the 
Current Situation of the Development of Traditional Chinese Medicine in Xiamen 
Third level General Hospital’ (No.2021zyg178). S-yY was partially supported 
by the National Famous Traditional Chinese Medicine Expert Inheritance Studio 
Construction Project (No. (2022) 75).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and has obtained ethical 
approval from the Medical Ethics Committee of the First Affiliated Hospital of 
Xiamen University (No. XMYY-2021KY027-02). Participants gave informed consent 
to participate in the study before taking part. Participants gave informed consent to 
participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request.



10 Jia L, et al. BMJ Open 2023;13:e074301. doi:10.1136/bmjopen-2023-074301

Open access�

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Li-yan Jia http://orcid.org/0000-0003-1335-867X

REFERENCES
	 1	 GBD 2016 Disease and Injury Incidence and Prevalence 

Collaborators. Global, regional, and national incidence, prevalence, 
and years lived with disability for 328 diseases and injuries for 195 
countries, 1990-2016: a systematic analysis for the global burden of 
disease study 2016. Lancet 2017;390:1211–59. 

	 2	 Wang Q, Zhang X, Fang L, et al. Prevalence, awareness, treatment 
and control of diabetes mellitus among middle-aged and elderly 
people in a rural Chinese population: a cross-sectional study. PLoS 
ONE 2018;13:e0198343. 

	 3	 Sun H, Saeedi P, Karuranga S, et al. IDF diabetes Atlas: global, 
regional and country-level diabetes prevalence estimates for 2021 
and projections for 2045. Diabetes Res Clin Pract 2022;183:109119. 

	 4	 Li H, Chang G-Y, Jiang Y-H, et al. System dynamic model simulates 
the growth trend of diabetes mellitus in Chinese population: 
implications for future urban public health governance. Int J Public 
Health 2022;67:1605064. 

	 5	 Wang L, Peng W, Zhao Z, et al. Prevalence and treatment of diabetes 
in China, 2013-2018. JAMA 2021;326:2498. 

	 6	 The Specialist Committee for Primary Diabetes Care, China 
Association of Chinese Medicine. National Chinese medicine 
guideline for the prevention and treatment of diabetes in primary care 
(2022). Chin J Diabetes Mellitus 2023;15:100–17.

	 7	 Qumseya B, Goddard A, Qumseya A, et al. Barriers to clinical 
practice guideline implementation among physicians: a physician 
survey. IJGM 2021;Volume 14:7591–8. 

	 8	 Mosca L, Linfante AH, Benjamin EJ, et al. National study of physician 
awareness and adherence to cardiovascular disease prevention 
guidelines. Circulation 2005;111:499–510. 

	 9	 Cloutier MM, Akinbami LJ, Salo PM, et al. Use of national asthma 
guidelines by allergists and pulmonologists: a national survey.  
J Allergy Clin Immunol Pract 2020;8:3011–20. 

	10	 Sperati CJ, Soman S, Agrawal V, et al. Primary care physicians' 
perceptions of barriers and facilitators to management of 
chronic kidney disease: a mixed methods study. PLoS One 
2019;14:e0221325. 

	11	 Bierbaum M, Rapport F, Arnolda G, et al. Clinicians' attitudes and 
perceived barriers and facilitators to cancer treatment clinical 
practice guideline adherence: a systematic review of qualitative and 
quantitative literature. Implementation Sci 2020;15. 

	12	 Widyahening IS, van der Graaf Y, Soewondo P, et al. Awareness, 
agreement, adoption and adherence to type 2 diabetes mellitus 
guidelines: a survey of Indonesian primary care physicians. BMC 
Fam Pract 2014;15:72. 

	13	 Meng X, Liu X, Tan J, et al. From Xiaoke to diabetes mellitus: a review 
of the research progress in traditional Chinese medicine for diabetes 
mellitus treatment. Chin Med 2023;18:75. 

	14	 Lian F, Ni Q, Shen Y, et al. International traditional Chinese medicine 
guideline for diagnostic and treatment principles of diabetes. Ann 
Palliat Med 2020;9:2237–50. 

	15	 Tian J, Jin D, Bao Q, et al. Evidence and potential mechanisms of 
traditional Chinese medicine for the treatment of type 2 diabetes: 
a systematic review and meta-analysis. Diabetes Obes Metab 
2019;21:1801–16. 

	16	 Wen Q, Hu M, Lai M, et al. Effect of Acupuncture and metformin 
on insulin sensitivity in women with Polycystic ovary syndrome and 
insulin resistance: a three-armed randomized controlled trial. Hum 
Reprod 2022;37:542–52. 

	17	 Yang HY, Han JH, Yang KQ, et al. Theoretical exploration of Professor 
Xinzhi Wang’s use of minor bupleurum decoction in treating bloating 
caused by Acarbose. Chinese Journal of Integrative Medicine on 
Cardio-Cerebrovascular Disease 2019;17:1108–9.

	18	 Fu H, Zhu HL, Han QN, et al. Network meta-analysis of the efficacy 
of Chinese Herbal formulas combined with Mecobalamin tablets in 
the treatment of diabetic peripheral neuropathy. Hunan Journal of 
Traditional Chinese Medicine 2023;39:139–46.

	19	 Chinese Diabetes Society. Guideline for the prevention and treatment 
of type 2 diabetes mellitus in China (2020 edition. Chin J Diabetes 
Mellitus 2021;13:315–409. 

	20	 Chinese Diabetes Society, National Office for Primary Diabetes Care. 
National guidelines for the prevention and control of diabetes in 
primary care (2022). Chin J Intern Med 2022;61:249–62. 

	21	 American Diabetes Association. Standards of medical care in 
diabetes-2022. Diabetes Care 2022;45:S1–2. 

	22	 Xiaolin T, Ximing L, Junping W, et al. Guidelines for prevention 
and treatment of diabetes in Chinese medicine. Chinese Medicine 
Modern Distance Education of China 2011;9:148–51. 

	23	 Huang Q, Xu X, Shou J, et al. Study on related factors of low control 
rate of general practitioner in type 2 diabetes mellitus. Journal of 
Nantong University (Medical Sciences) 2017;37:514–6. 

	24	 Carlsen B, Bringedal B. Attitudes to clinical guidelines--do GPs differ 
from other medical doctors? BMJ Qual Saf 2011;20:158–62. 

	25	 Spiegel BMR, Farid M, van Oijen MGH, et al. Adherence to best 
practice guidelines in dyspepsia: a survey comparing dyspepsia 
experts, community gastroenterologists and primary-care providers. 
Aliment Pharmacol Ther 2009;29:871–81. 

	26	 Batais MA, Almigbal TH, Bin Abdulhak AA, et al. Assessment 
of physicians' awareness and knowledge of familial 
hypercholesterolemia in Saudi Arabia: is there a gap? PLoS One 
2017;12:e0183494. 

	27	 Ji L, Newman J, Lu J, et al. Understanding the standard of care in the 
treatment of type 2 diabetes in China: results from a national survey. 
Chin Med J (Engl) 2014;127:3524–9.

	28	 Jiao Y, Liu J, Jiang L, et al. Guidelines on common cold for traditional 
Chinese medicine based on pattern differentiation. J Tradit Chin Med 
2013;33:417–22. 

	29	 Dou Z, Xia Y, Zhang J, et al. Syndrome differentiation and treatment 
regularity in traditional Chinese medicine for type 2 diabetes: a text 
mining analysis. Front Endocrinol (Lausanne) 2021;12:728032. 

	30	 Fürthauer J, Flamm M, Sönnichsen A. Patient and physician related 
factors of adherence to evidence based guidelines in diabetes 
mellitus type 2, cardiovascular disease and prevention: a cross 
sectional study. BMC Fam Pract 2013;14:47. 

	31	 Baha A, Kokturk N. Physician's attitude against COPD guidelines 
and the choice of first-line treatment for COPD. Respir Med 
2021;176:106273. 

	32	 Jamé S, Wittenberg E, Potter MB, et al. The new lipid guidelines: 
what do primary care clinicians think? Am J Med 2015;128:914. 

	33	 Lang JK, Paykel MS, Haines KJ, et al. Clinical practice guidelines 
for early mobilization in the ICU: a systematic review. Crit Care Med 
2020;48:e1121–8. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1335-867X
http://dx.doi.org/10.1016/S0140-6736(17)32154-2
http://dx.doi.org/10.1371/journal.pone.0198343
http://dx.doi.org/10.1371/journal.pone.0198343
http://dx.doi.org/10.1016/j.diabres.2021.109119
http://dx.doi.org/10.3389/ijph.2022.1605064
http://dx.doi.org/10.3389/ijph.2022.1605064
http://dx.doi.org/10.1001/jama.2021.22208
http://dx.doi.org/10.2147/IJGM.S333501
http://dx.doi.org/10.1161/01.CIR.0000154568.43333.82
http://dx.doi.org/10.1016/j.jaip.2020.04.026
http://dx.doi.org/10.1016/j.jaip.2020.04.026
http://dx.doi.org/10.1371/journal.pone.0221325
http://dx.doi.org/10.1186/s13012-020-00991-3
http://dx.doi.org/10.1186/1471-2296-15-72
http://dx.doi.org/10.1186/1471-2296-15-72
http://dx.doi.org/10.1186/s13020-023-00783-z
http://dx.doi.org/10.21037/apm-19-271
http://dx.doi.org/10.21037/apm-19-271
http://dx.doi.org/10.1111/dom.13760
http://dx.doi.org/10.1093/humrep/deab272
http://dx.doi.org/10.1093/humrep/deab272
http://dx.doi.org/10.3760/cma.j.cn115791-20210221-00095
http://dx.doi.org/10.3760/cma.j.cn115791-20210221-00095
http://dx.doi.org/10.3760/cma.j.cn112138-20220120-000063
http://dx.doi.org/10.2337/dc22-Sint
http://dx.doi.org/10.3969/j.issn.1672-2779.2011.04.111
http://dx.doi.org/10.3969/j.issn.1672-2779.2011.04.111
http://dx.doi.org/10.16424/j.cnki.cn32-1807/r.2017.06.005
http://dx.doi.org/10.16424/j.cnki.cn32-1807/r.2017.06.005
http://dx.doi.org/10.1136/bmjqs.2009.034249
http://dx.doi.org/10.1111/j.1365-2036.2009.03935.x
http://dx.doi.org/10.1371/journal.pone.0183494
http://dx.doi.org/25316223
http://dx.doi.org/10.1016/s0254-6272(13)60141-7
http://dx.doi.org/10.3389/fendo.2021.728032
http://dx.doi.org/10.1186/1471-2296-14-47
http://dx.doi.org/10.1016/j.rmed.2020.106273
http://dx.doi.org/10.1016/j.amjmed.2015.02.013
http://dx.doi.org/10.1097/CCM.0000000000004574

	Nationwide survey of physicians’ familiarity and awareness of diabetes guidelines in China: a cross-­sectional study
	Abstract
	Introduction﻿﻿
	Research design and methods
	Survey design
	Questionnaire and pretest
	Sample and administration
	Statistical analysis
	Patient and public involvement

	Results
	Sample characteristics
	Physicians’ familiarity with diabetes guidelines
	Physicians’ self-reported reference status of diabetes guidelines
	Physicians’ awareness and practice of contents from diabetes guidelines
	Management of diet and physical exercise
	Instruction on SMBG and health education management
	Physicians’ knowledge of hypoglycaemia identification and TCM differentiation treatment

	Facilitating factors and barriers to implementation of diabetes guidelines

	Discussion
	Strengths and limitations

	Conclusion
	References


