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Abstract

Background Type 2 diabetes mellitus (T2DM) is a public health crisis that requires adequate knowledge, attitudes,
and practices (KAP) by health care providers to prevent or delay the progression of the disease. This study aimed
to assess the KAP regarding T2DM among primary care providers (PCPs) in Central China.

Methods This multicenter cross-sectional study was conducted among 971 PCPs using self-employed KAP question-
naires. Questionnaires were designed to evaluate KAP regarding T2DM among PCPs, and was measured with SPSS
software. Descriptive statistics, the Pearson correlation coefficients and multiple regression models used to analyze
the data.70%, 80% and 70% of total values were considered as the cut-off point for defining good knowledge, positive
attitude and correct practice.

Results A total of 971 PCPs with a mean age of 44.0+ 10.2 years were evaluated. 620 (63.9%) PCPs worked at vil-
lage clinic and 605 (62.3%) PCPs have been working more than 20 years. Only 26.3% of the respondents participated
in Continued Medical Education (CME) programs regarding diabetes in the past year due to Covid-19 pandemic.
Overall, despite positive attitudes toward diabetes, there were substantial gaps in knowledge and practices. The PCPs
scored 7.25 out of 14 points on the knowledge subscales, 7.13 out of 8 on the attitude subscales, and 4.85 out of 11
on the practice subscales. Gender, age, practice setting, professional titles, duration of practice and CME attendance
were significant predictors of knowledge; Age, practice setting and duration of practice were significant predictors
of attitudes; and family history of diabetes affected PCP practices.

Conclusions Despite positive attitudes toward diabetes, there were substantial gaps in knowledge and practices.
These findings call for action from relevant health authorities and policy makers to improve PCPs'KAP regarding dia-
betes in Central China.
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Introduction

Diabetes mellitus is a prevalent and slowly progressive
disease characterized by hyperglycemia and hyperglyce-
mia-related chronic complications. It is a major public
health crisis worldwide. It is estimated that the preva-
lence of diabetes is 537 million among individuals aged
20-79 years and is projected to increase to 643 million
by 2030 [1]. Diabetes is also associated with enormous
health care costs, which places a heavy burden on the
health care system [1]. Due to the westernization of life-
style and aging of the population, China has become the
country most affected by the epidemic, affecting approxi-
mately 12.8% of the adult population, representing up to
129.8 million citizens [2]. Timely diagnosis and effective
management of diabetes can delay/prevent complications
of the disease and improve health outcomes [3-6].

In China, diabetes is managed by both primary care
physicians (PCPs) and specialists. According to the
National Basic Public Health Services (BPHS), PCPs
play a crucial role in the management of diabetes. They
offer blood glucose tests, blood pressure measurements,
prescription of medicines and nutrition, and lifestyle
consultations for people with diabetes [7]. Despite enor-
mous advances in the diagnosis and management of
diabetes, the achievement of guideline-recommended
targets in Chinese adults remains low [8]. A previous
study indicated that lack of up-to-date knowledge, incor-
rect attitudes and malpractice regarding diabetes among
healthcare workers may play an important role during
unsuccessful management of diabetes [9].

Due to the crucial roles of PCPs in the diagnosis and
management of patients with diabetes, numerous stud-
ies have investigated family physicians’ and general
practitioners’ knowledge, attitudes, and practices (KAP)
regarding diabetes, and substantial gaps were observed
in their knowledge and practices [10-12].Our previ-
ous study indicated that substantial gaps were observed
in PCPs’ knowledge and practices regarding prediabetes
in China [13]. To the best of our knowledge, PCPs’ KAP
related to diabetes among Chinese primary care physi-
cians has not been described to date. The present study
aimed to identify the current KAP gap by assessing the
KAP and barriers to T2DM screening and management
among Chinese PCPs. Understanding the gaps and issues
would aid in making proposals to policymakers to prior-
itize diabetes care in primary care settings.

Methods

Study design and subjects

A cross-sectional study was conducted on a conveni-
ence sample of PCPs from township hospitals and village
doctors in the cities of Huaihua, Yueyang and Yong-
zhou in Hunan Province, Central South China, from 1
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May and 31 August 2022. In most other rural areas in
China, the primary healthcare system consists of two
levels: village clinics and town health centers. Doctors
who work in village clinics are usually called “village doc-
tors”; they receive basic medical and paramedical train-
ing and provide basic clinical care. Town health centers
have multidisciplinary professional teams composed
of doctors, pharmacists, nurses and other health work-
ers. They provide outpatient and inpatient care. Doctors
regularly receive continued medical education (CME)
regarding diabetes, and they can prescribe medication
independently. Residents can seek care in the primary
care system when most expenses are covered by medi-
cal insurance.The questionnaire were accessed through
an online platform in China, which provided functions
equivalent to Amazon Mechanical Turk, such as online
questionnaire survey, examination, assessment, voting.
We shared our link by message text, PCPs who willing to
participate the survey can click link, and result return to
us automatically when they finished.

The questionnaire

After an extensive literature review, we developed a
self-employed questionnaire to assess KAP on diabetes
screening and management. Two experts in endocrinol-
ogy evaluated the questionnaire items for difficulty and
clarity A pretest was conducted among 10 PCPs to test
the reliability and improve the clarity and interpretability
of the questionnaire. The questionnaire consisted of two
parts. The first part included questions on sociodemo-
graphic characteristics, practice setting, highest degree
earned, physician seniority level, time since graduation in
general medicine, history of diabetes in a first-degree rel-
ative, and participation in continuing medical education
(CME) programs related to diabetes in the past year. The
second part was designed according to the latest Ameri-
can Diabetes Association criteria [14] and standards of
medical care for type 2 diabetes in China 2019 [15]. It
was composed of 33 questions assessing the participants’
knowledge (14 questions), attitudes (8 questions) and
practices (11 questions). Questions related to knowledge
and practices were evaluated using a two-point scale
(1=correct, 0=false, and not sure). The questions related
to attitude used a five-point Likert scale (1 = positive atti-
tude, 0 =negative practice, or uncertain). The scores were
added together to give a total score that ranges from 0 to
14, 0 to 8 and 0 to 11 for knowledge, attitude and practice
respectively, where a higher score indicates better knowl-
edge, attitude and practice. 70%, 80% and 70% of total
values were considered as the cut-off point for defining
good knowledge, positive attitude and correct practice.
Reliability of the instrument was also assessed through
internal consistency method after it was completed by 20
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physicians.The reliability of the instrument was approved
(the overall Cronbach’s alpha was 0.832 and 0.789, 0.867
and 0.846 for the knowledge, 8attitudes and practices,
respectively).

Statistical analyses

Data were extracted from the questionnaires and ana-
lyzed using SPSS version 25.0 (IBM Corporation, Chi-
cago, IL, USA). Descriptive data were calculated as
numbers, percentages, and means +standard deviations.
The Kolmogorov-Smirnov test was performed to exam-
ine the normal distribution of quantitative variables
before the data analysis. The association between PCP
characteristics and KAP was evaluated by t tests, Mann—
Whitney U tests or chi-square tests as appropriate.
Correlation between KAP scores were assessed by cal-
culating the Pearson’s correlation coefficient “r”. Multiple
regression models were used to examine the association
between the participants’ characteristics and the KAP
scores. P<0.05 was considered statistically significant.

Results

Characteristics of the participants

In total, 2697 PCPs from the three cities in Hunan Prov-
ince, Central China, were were approached to and 971
PCPs completed the questionnaire. Among the partici-
pants, 60.0% were males. The mean age was 44.0+10.2
years. A total of 351 and 620 physicians worked in town-
ship hospitals and village clinics, respectively. The par-
ticipants involved in this study included 833 resident
physicians, 122 attending physicians, and 16 senior phy-
sicians. Among them, nearly two-thirds (62.3%) of par-
ticipants had 20 years or more professional experience,
and 17.4% and 20.3% had 10 to 20 years of experience
and less than 10 years, respectively. The majority (73.7%)
of respondents did not participate in CME programs
regarding diabetes in the past year, and 131 physicians
had a family history of diabetes.The characteristics of the
participants are presented in Table 1.

PCPs’ knowledge regarding diabetes

It was observed that more than 90% knew the classical
symptoms of type 2 diabetes mellitus, approximately
50% knew the risk factors for T2DM and 60% knew
the glucose cutoff value to diagnose T2DM. Less than
50% knew the HbAlc cutoff value to diagnose T2DM.
Approximately 3 out of 10 respondents knew the glu-
cose and HbAlc goals of the treatment of T2DM, while
nearly 4 out of 10 respondents knew the hypertension
and LDL goals of the treatment of T2DM. Regarding
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Table 1 Characteristics of the participants (N=971)

Provider characteristics Mean+SD Number (n) Percentage (%)

Sex

Male 583 60.0%

Female 388 40.0%
Age (years) 4404102

<40 332 34.2%

>40 639 65.8%
Practice setting

Township hospital 351 36.1%

Village clinic 620 63.9%
Professional titles

Resident physicians 833 85.8%

Attending physicians 122 12.6%

Senior physicians 16 1.6%
Duration of practice (years) 21.6+12.0

<10 ears 197 20.3%

10-20 years 169 17.4%

>20 years 605 62.3%
CME attendance during the past year

No 716 73.7%

Yes 255 26.3%
Positive family history of diabetes

Yes 131 13.5%

No 840 86.5%

chronic diabetic complications, 45.3% knew the cor-
rect time to the initial nephropathy screen; 79.7% knew
the most common type of diabetic neuropathy. The
majority of respondents knew that the most common
side effect of insulin treatment is hypoglycemia; how-
ever, only 43.9% could correctly identify the sign of
hypoglycemia, and 34.7% did not know the time to use
rapid-acting insulin analogs that may cause hypogly-
cemia .The overall correct rate of knowledge is 51.8%.
(Table 2).

PCPs’ attitudes regarding diabetes

A total of 66.7% of the participants stated that T2DMis
associated with an increased risk of premature mor-
tality. More than 90% thought T2DM management
should be comprehensive, and some diabetic patients
could achieve “diabetes remission” Timely diagnosis
and treatment of T2DM could prevent or delay the pro-
gression of diabetic complications. Meanwhile, more
than 90% considered weight management, regular out-
patient visits, and sufficient explanations of diabetic
complications to be vital during the management of
T2DM. Regarding patients with proliferative diabetic
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Table 2 Knowledge of PCPs regarding T2DM
Item Correct choice Score (0-1)
n (%) Mean+SD
Q1. Which is not a classical symptom of type 2 diabetes? 891 (91.8%) 0.92+0.28
Q2. Which of the following is not a risk factor for diabetes? 444 (45.7%) 046+0.50
Q3.Which of the following is the diagnostic criteria for diabetes using venous blood glucose? 581 (59.8%) 0.60+0.49
Q4.Which of the following is the diagnostic criteria for diabetes using HbA1c? 400 (41.2%) 041+049
Q5. Which of the following the glucose goal of treatment for type 2 diabetic patients? 319 (32.9%) 0.33+047
Q6. Which of the following is the hypertension goal of treatment for type 2 diabetic patients? 446 (45.9%) 0.46+0.50
Q7. Which of the following is the LDL goal of treatment for type 2 diabetic patients without cardiac 360 (37.1%) 0374048
problems?
Q8. Which of the following is the HbA1c goal of treatment for type 2 diabetic patients? 277 (28.5%) 0.29+0.45
Q9. When should diabetic nephropathy screening begin for patients with type 2 diabetes? 440 (45.3%) 0.45+0.50
Q10. Which of the following is the most common diabetic neuropathy type? 774 (79.7%) 0.80+0.40
Q11. How many minutes of moderate-intensity aerobic exercise should adults with type 2 diabetes 494 (50.9%) 0.51+£0.50
engage in per week?
Q12.Which of the following is most common side effect of insulin treatment? 854 (88.0%) 0.88+0.33
Q13. Which of the following is not a sign of hypoglycemia? 426 (43.9%) 0.44+0.50
Q14. Which of the following is the correct time to use rapid-acting insulin analogs? 337 (34.7%) 0.5+048
Overall 7043 (51.8%) 7.25+2.15
Table 3 Attitudes of PCPs regarding T2DM
Item Correct choice Score (0-1)
n (%) Mean+SD
Q1. Diabetes can reduce a patient’s quality of life or shorten their lifespan 648 (66.7%) 0.67+047
Q2. Timely diagnosis and treatment of type 2 diabetes could prevent or delay the progress of diabetic complications. 935 (96.3%) 0.96+0.19
Q3. Weight management is an impactful component of diabetes management. 905 (93.2%) 0.93+0.25
Q4. Patients should receive sufficient explanations about diabetic complications, and how to prevent complications 957 (98.6%) 0.99+0.12
ateach visit.
Q5. Itis recommended that diabetic patients have a regular outpatient follow-up every 3-6 months. 833 (85.8%) 0.85+0.35
Q6. Some diabetic patients could achieve “diabetes remission”through lifestyle modification or pharmacologic 940 (96.8%) 0.97+0.18
approach.
Q7.The treatment strategy for type 2 diabetes should be comprehensive, including the control of blood glucose, 951 (97.9%) 0.98+0.14
blood pressure, blood lipids, and body weight.
Q8. Moderate aerobic exercise is forbidden for diabetic patients with proliferative diabetic retinopathy. 758 (78.1%) 0.78+0.41
Overall 6927 (89.2%) 7.13+1.08

retinopathy, 78.1% of respondents thought moderate
aerobic exercise was forbidden (Table 3).

PCPs’ practice regarding diabetes

The overall score of practice regarding T2DM was
low. Only 26.1% chose the oral glucose tolerance test
(OGTT) as a continued test to screen for diabetes in
patients with elevated fasting blood sugar (FBS). More
than 90% of respondents were familiar with the first-
line hypoglycemic drugs, but only 18.6% of respondents
would take kidney function into consideration when

prescribing metformin and knew the contraindication;
70.8% knew the recommended lipid-lowering drugs,
and approximately half of respondents prescribed rec-
ommended drugs for T2DM patients with hyperten-
sion. Only 12.6% prescribed glucagon-like peptide-1
receptor agonists (GLP-1RAs) or sodium-dependent
glucose transporters 2 (SGLT-2) for T2DM patients
with atherosclerotic cardiovascular disease (CVD). Less
than 50% had adequate practices regarding outpatient
visits, foot checks, lipid prolife checks, and insulin use
(Table 4).
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Table 4 Practices of PCPs regarding T2DM
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Item Correct choice Score (0-1)
n (%) Mean+SD

Q1. Male, 40 years old, found to have a fasting blood glucose of 6.4 mmol/L during a physical examination. Which test 253 (26.1%) 0.26+0.44

should be chosen to confirm the diagnosis?

Q2. Which of the following medications is recommended as first-line therapy for type 2 diabetic patients in your 92.6 (95.4%) 0.95+0.21

routinely work?

Q3. Which of the following is recommended for type 2 diabetic patients regular outpatient visits in your routinely 395 (40.7%) 041+049

work?

Q4. A male patient, 66 years old, with a 30-year history of hypertension and a 1-year history of diabetes, has irregular 181 (18.6%) 0.19+0.39

use of hypoglycemic drugs. He is 164 cm tall, weighs 72 kg, and has a serum creatinine of 164 umol/L and a fasting

blood glucose of 8.5 mmol/L. Which treatment option should not be taken?

Q5. A female patient, 29 years old, 5 months pregnant, with a fasting blood glucose of 8.9 mmol/L, Which of the fol- 337 (34.7%) 0.35+0.48

lowing medications is recommended in your routinely work?

Q6. How many times do you check the foot for type 2 diabetic patients in your routinely work ? 610 (62.8%) 0.63+0.48

Q7. How many times do you check the lipid profile for type 2 diabetic patients in your routinely work? 298 (30.7%) 0.31+046

Q8. Which of the following medications is recommended for controlling dyslipidemia in type 2 diabetic patients 687 (70.8%) 0.71+046

in your routinely work?

Q9.Which of the following is considered not an indication for insulin in your routinely work? 380 (39.1%) 0.39+0.49

Q10. Which of the following medications is recommended for controlling hypertension in type 2 diabetic patients 517 (53.2%) 0.52+0.50

in your routinely work?

Q11. Which of the following medications is recommended for type 2 diabetic patients with atherosclerotic cardiovas- 122 (12.6%) 0.13+0.33

cular disease in your routinely work?

Overall 4706 (44.1%) 485+1.70

Correlations among KAP scores

Based on the above results, the PCPs scored 7.25 out
of 14 points on the knowledge subscales, 7.13 out of
8 on the attitude subscales, and 4.85 out of 11 on the
practice subscales. There was a weak positive correla-
tion between the overall knowledge scores and practice
scores (r=0.333) as well as knowledge scores and attitude
scores (r=0.194). This indicates that only a tiny fraction
of the variations in diabetes attitude and practice can be
explained by knowledge.

Factors associated with the overall KAP scores

The results of univariate analysis of the KAP and asso-
ciation with various variables are presented in Table 5.
Female, age less than 40 years old, working in a township
hospital, higher professional titles, duration of practice
less than 10 years and CME attendance were significant
predictors of better diabetes knowledge among the study
participants. Similarly, age less than 40 years old, working
in a township hospital and duration of practice between
10 and 20 years were significant predictors of better dia-
betes attitudes. While family history of diabetes was posi-
tively correlated with PCP practice scores.

Multiple regression analysis was used to investigate
the joint effect of PCP characteristics on diabetes KAP
scores. The results demonstrated that working in a town-
ship hospital and higher professional titles were signifi-
cant predictors of better diabetes knowledge among the

study participants. Working in a township hospital were
significant predictors of better diabetes attitudes. While
family history of diabetes was positively correlated with
PCP practice scores.

Discussion

Primary care is a fundamental component of the health
care system and can address patients’ preventive, treat-
ment and management care needs [16, 17], especially in
resource-limited areas [18]. Previous studies have indi-
cated that PCPs play an important role during the man-
agement of diabetes, and PCP characteristics affect the
quality of diabetes care [19-21]. In China, according to
the BPHS, PCPs play a crucial role in the management of
diabetes. To our knowledge, the present study is the first
KAP evaluation regarding diabetes among Chinese PCPs.
Insight into the KAP among PCPs of an important prob-
lem such as T2DM would be a guide for policymakers
seeking to devise effective management strategies in the
primary care setting.

There is a substantial deficiency of knowledge among
PCPs in this part of China. The PCPs scored 7.25 out
of 14 points on the knowledge subscales. PCPs work
at the forefront of the healthcare delivery system.
The substantial deficiency of knowledge is a matter of
grave concern given that China has the largest popula-
tion of persons with diabetes [1].It was observed that
more than 90% of study participants knew the classical
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Table 5 Overall KAP scores and provider characteristics
Provider characteristics Knowledge score Attitude score Practice score
n Mean (SD) p Mean (SD) p Mean (SD) p
Sex
Male 583 7.02+2.04 <0.001 7.10+1.09 0.202 480+1.78 0.272
Female 388 760+2.26 7.19+1.06 492+1.74
Age (years)
<40 332 7.80+2.21 <0.001 7.36+1.09 <0.001 481+£1.94 0.616
>40 639 6.97+2.05 7.01+£1.06 4.86+1.66
Practice setting
Township hospital 351 6.96+2.12 <0.001 7414095 <0.001 482+1.66 0.563
Village clinic 620 7.77+2.10 6.98+1.12 488+1.94
Professional titles
Resident physicians 833 716+2.13 0.03 710+1.10 0.101 480+1.72 0.071
Attending physicians 122 7.76+2.19 7.32+0.88 504+197
Senior physicians 16 825+2.05 7.18+1.08 563+1.82
Duration of practice (years)
<10 years 197 7.88+2.24 <0.001 7.29+1.21 <0.001 4.79+£1.90 0.794
10-20 years 169 7.59+2.05 743+0.86 4924185
>20 years 605 6.95+2.09 7.00+1.07 4.84+1.69
CME attendance
No 716 7.16+2.16 0.029 7.11£1.07 0.203 490+1.75 0.108
Yes 255 751+2.10 721+1.10 4.69+1.79
Positive family history of diabetes
No 840 7.25%+2.19 0.868 7.14+£1.14 0.630 477174 0.001
Yes 131 7.28+1.88 709+1.14 531+1.83

symptoms of T2DM, but only approximately 50% knew
the risk factors for T2DM. Knowing the risk factors
and classical symptoms are critical because they will
inform screening decisions. Physicians may choose dif-
ferent screening methods, such as FPG, 2-h PG during
the 75-g OGTT, and HA1C, based on their own expe-
rience. The results indicated that 60% of participants
knew the glucose cutoff value and 40% knew the HbAlc
cutoff value to diagnose T2DM, which means the exist-
ence of a high ratio of diabetes misdiagnosis. Our find-
ings are similar to those of other studies conducted in
Cameroon [22], Southeast Nigeria [23] and Sri Lanka
[24]. Meanwhile, a recent study revealed that the
achievement of guideline-recommended hemoglobin
Alc (HbAlc), blood pressure (BP), and low-density
lipoprotein cholesterol (LDL-C) (namely, referred to
as “ABC” targets) was exceedingly low [8]. This echoed
our results, and we found that approximately 3—4 out
of 10 respondents knew the guideline-recommended
“ABC” targets of T2DM. This finding is worrisome, as it
suggests that many PCPs do not even know the specific
target, which may cause confusion for patients. A pre-
vious study indicated that one of the major challenges
to PCPs in treating T2DM is the initiation and titration

of insulin therapy [25]. The present study showed that
more than one-third of PCPs do not know how to use
insulin properly and cannot recognize hypoglyce-
mic symptoms. Moreover, we found that the subopti-
mal level of diabetes knowledge in this study could be
attributed partly to older age, working at village clinics,
lower professional title and lack of CME. These factors
have been proven to affect physicians’ diabetes knowl-
edge [10, 23, 26, 27], and appropriate measures should
be taken to improve the knowledge of PCPs.

Moreover, the results revealed that most participants
agreed that they had a positive attitude toward T2DM.
T2DM can be prevented or delayed through compre-
hensive management, including physical activity, nutri-
tion, and pharmacologic approaches, and some diabetic
patients can even achieve “diabetes remission” [28].
This is consistent with our results; more than 90% of
respondents agreed that timely diagnosis and treatment
of T2DM could prevent or delay the progression of dia-
betic complications. Because of the pathophysiological
link between T2DM and obesity, weight management
is becoming increasingly important [29]. The majority
of respondents realized that weight management is an
impactful component of diabetes management, which is
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encouraging, as it suggests that many PCPs keep abreast
of the current guidelines.

Most participants agreed that T2DM is an important
health issue; however, this sentiment is not reflected in
actual practice, as the PCPs scored 4.85 out of 11 points
on the practice subscales. The overall score on practices
regarding diabetes was low. Only 26.1% of our partici-
pants chose the OGTT as a continued test to screen for
diabetes among patients with elevated fasting blood sugar
(FBS), mainly because the OGTT has poor reproducibil-
ity and is a cumbersome procedure. Metformin is still the
first choice of PCPs for T2DM patients, which is consist-
ent with the prescribing pattern of PCPs from the United
Kingdom [30], but only 18.6% of respondents considered
kidney function when prescribing metformin and knew
the contraindication. The latest guidelines recommended
that both drug classes could be used as first-line therapy
in specific patients (with atherosclerotic CVD, heart fail-
ure, and CKD) with type 2 diabetes [31, 32], but only
12.6% prescribed GLP-1Ras or sodium-dependent glu-
cose SGLT-2 for type 2 diabetic patients with atheroscle-
rotic CVD. It is obvious that it still needs time for these
new drugs to be implemented in daily practice, which is
similar to an online study that indicated that there are
substantial gaps among PCPs regarding the treatment of
patients with T2DM and CVD. Moreover, we found that
the suboptimal level of diabetes practice in this study
could be attributed partly to family history of diabetes.
The low overall score on practices may due to a number
of factors including poor knowledge related to diabetes
[9], lack training programs of diabetes management as
well as financial incentives of the PCPs [33].

The present study had several limitations. First, due
to variations in geography across China and the limited
number of PCPs, the results of this study are insufficient
to generalize to the rest of the country. Second, the self-
report survey may introduce recall and social desirability
biases, with more respondents reporting positive atti-
tudes toward prediabetes. Third, the convenience sample
method may incur selection bias is one of the obvious
limitations of this study, therefore, further studies with
random sample are suggested to be conducted.

Conclusion

Despite positive attitudes toward diabetes, there were
substantial gaps in diabetes knowledge and practice.
These findings call for action from relevant health
authorities and policy makers to improve PCPs’ knowl-
edge, attitudes and practices regarding diabetes. The
results also indicated underutilization of the diabetes
CME program by PCPs. A structured health program
for diabetes is proposed to update PCPs’ knowledge and
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practices related to diabetes, such as screening, diagnosis
and management.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512875-024-02600-4.

[ Supplementary Material 1. }

Authors’ contributions

XS designed the study. LP, BH and DF collected the data. LP conducted the
data analysis and drafted the manuscript. XS and ZZ revised the manuscript.
All authors reviewed and approved the submitted version of the manuscript.

Funding
None.

Availability of data and materials
The data underlying this article will be shared on reasonable request to the
corresponding author.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Committee of the Second Xiangya
Hospital of Central South University. Online informed consent was obtained
from each participant before completing the study questionnaire.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

!'Department of Endocrinology and Metabolism, The Second Affiliated
Hospital of Guilin Medical University, Guilin, Guangxi 541199, PR. China.
2Department of Metabolism and Endocrinology, The Second Xiangya Hospital
of Central South University, Changsha, Hunan, China. 3Clinical Nursing Teach-
ing and Research Section, The Second Xiangya Hospital of Central South
University, Changsha, China. “National Clinical Research Center for Metabolic
Diseases, Key Laboratory of Diabetes Immunology (Central South Univer-
sity), Department of Metabolism and Endocrinology, Ministry of Education,
The Second Xiangya Hospital of Central South University, Changsha, Hunan
410011, China.

Received: 17 February 2024 Accepted: 16 September 2024
Published online: 28 September 2024

References

1. International Diabetes Federation. IDF Diabetes Atlas, 10th edition. 2021.
https://diabetesatlas.org. Accessed 25 March 2022.

2. LiY,Teng D, Shi X,Qin G, Qin'Y, Quan H, et al. Prevalence of diabetes
recorded in mainland China using 2018 diagnostic criteria from the
American Diabetes Association: national cross sectional study. BMJ.
2020;369:m997.

3. UK prospective diabetes study 16. Overview of 6 years'therapy of type
Il diabetes: a progressive disease. UK. prospective diabetes Study Group.
Diabetes. 1995:44(11):1249-58.

4. Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HA. 10-year follow-
up of intensive glucose control in type 2 diabetes. N Engl J Med.
2008;359(15):1577-89.

5. Snow V, Weiss KB, Mottur-Pilson C. The evidence base for tight blood
pressure control in the management of type 2 diabetes mellitus. Ann
Intern Med. 2003;138(7):587-92.


https://doi.org/10.1186/s12875-024-02600-4
https://doi.org/10.1186/s12875-024-02600-4
https://diabetesatlas.org

Pi et al. BMC Primary Care

20.

21.

22.

23.

24.

25.

26.

27.

(2024) 25:348

Collins R, Armitage J, Parish S, Sleigh P, Peto R. MRC/BHF Heart

Protection Study of cholesterol-lowering with simvastatin in 5963
people with diabetes: a randomised placebo-controlled trial. Lancet.
2003;361(9374):2005-16.

National Health and Family Planning Commission. Notice of the National
Health and Family Planning Commission on printing and distributing
the national basic public health service standard (Third Edition) China.
Beijing: National Health and Family Planning Commission; 2017.

Zhong VW, Yu D, Zhao L, Yang Y, Li X, LiY, et al. Achievement of guideline-
recommended targets in diabetes care in China: a nationwide cross-
sectional study. Ann Intern Med. 2023;176(8):1037-46.

Rushforth B, McCrorie C, Glidewell L, Midgley E, Foy R. Barriers to effective
management of type 2 diabetes in primary care: qualitative systematic
review. Br J Gen Pract. 2016;66(643):e114-27.

Aghili R, Malek M, Baradaran HR, Peyvandi AA, Ebrahim Valojerdi A,
Khamseh ME. General practitioners knowledge and clinical practice in
management of people with type 2 diabetes in Iran; the impact of con-
tinuous medical education programs. Arch Iran Med. 2015;18(9):582-5.

. Shera AS, Jawad F, Basit A. Diabetes related knowledge, attitude

and practices of family physicians in Pakistan. J Pak Med Assoc.
2002;52(10):465-70.

Eldein HN, Mansour NM, Mohamed SF. Knowledge, attitude and practice
of family physicians regarding smoking cessation counseling in family
practice centers, suez canal university, Egypt. J Fam Med Prim Care.
2013;2(2):159-63.

PiL, Yan J, Fei D, Zheng Y, Shi X, Wang Z, et al. Primary care providers'
knowledge, attitudes, and practices related to prediabetes in China: a
cross-sectional study. Front Public Health. 2023;11:1086147.

2. Classification and diagnosis of diabetes: standards of medical care in
diabetes-2022. Diabetes Care. 2022;45(Suppl 1):517-38.

JiaW,Weng J, Zhu D, Ji L, Lu J, Zhou Z, et al. Standards of medical care for
type 2 diabetes in China 2019. Diabetes Metab Res Rev. 2019;35(6):e3158.
Starfield B, Shi L, Macinko J. Contribution of primary care to health sys-
tems and health. Milbank Q. 2005;83(3):457-502.

Safran DG. Defining the future of primary care: what can we learn from
patients? Ann Intern Med. 2003;138(3):248-55.

Kruk ME, Porignon D, Rockers PC, Van Lerberghe W. The contribution of
primary care to health and health systems in low- and middle-income
countries: a critical review of major primary care initiatives. Soc Sci Med.
2010;70(6):904-11.

Morrison F, Shubina M, Goldberg SI, Turchin A. Performance of primary
care physicians and other providers on key process measures in the treat-
ment of diabetes. Diabetes Care. 2013;36(5):1147-52.

Nyweide DJ, Austin AM, Bynum JPW. Resource use among diabetes
patients who mainly visit primary care physicians versus medical special-
ists: a retrospective cohort study. J Gen Intern Med. 2022;37(2):283-9.
Cheung A, Stukel TA, Alter DA, Glazier RH, Ling V, Wang X, et al. Primary
care physician volume and quality of diabetes care: a population-based
cohort study. Ann Intern Med. 2017;166(4):240-7.

Jingi AM, Nansseu JR, Noubiap JJ. Primary care physicians' practice
regarding diabetes mellitus diagnosis, evaluation and management in
the West region of Cameroon. BMC Endocr Disord. 2015;15:18.

Ugwu E, Young E, Nkpozi M. Diabetes care knowledge and practice
among primary care physicians in Southeast Nigeria: a cross-sectional
study. BMC Fam Pract. 2020;21(1):128.

Katulanda P, Constantine GR, Weerakkody M, Perera YS, Jayawardena
MG, Wijegoonawardena P, et al. Can we bridge the gap? Knowledge

and practices related to diabetes Mellitus among general practition-

ers in a developing country: a cross sectional study. Asia Pac Fam Med.
2011;10(1):15.

Strange P. Treat-to-target insulin titration algorithms when initiating long
or intermediate acting insulin in type 2 diabetes. J Diabetes Sci Technol.
2007;1(4):540-8.

Khan AR, Al Abdul Lateef ZN, Khamseen MB, Al Aithan MA, Khan SA, Al
Ibrahim I. Knowledge, attitude and practice of ministry of health primary
health care physicians in the management of type 2 diabetes mellitus: a
cross-sectional study in the Al Hasa District of Saudi Arabia, 2010. Niger J
Clin Pract. 2011;14(1):52-9.

Thepwongsa |, Kirby C, Paul C, Piterman L. Management of type 2
diabetes: Australian rural and remote general practitioners’knowledge,
attitudes, and practices. Rural Remote Health. 2014;14:2499.

28.

29.

30.

31

32.

Page 8 of 8

ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D,
et al. 3. Prevention or delay of type 2 diabetes and associated comorbidi-
ties: standards of care in diabetes-2023. Diabetes Care. 2023;46(Suppl
1):541-8.

ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D,
et al. 8. obesity and weight management for the prevention and treat-
ment of type 2 diabetes: standards of care in diabetes-2023. Diabetes
Care. 2023;46(Suppl 1):5128-39.

Dennis JM, Henley WE, McGovern AP, Farmer AJ, Sattar N, Holman RR,

et al. Time trends in prescribing of type 2 diabetes drugs, glycaemic
response and risk factors: a retrospective analysis of primary care data,
2010-2017. Diabetes Obes Metab. 2019;21(7):1576-84.

ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D,
et al. 10. Cardiovascular disease and risk management: standards of care
in diabetes-2023. Diabetes Care. 2023;46(Suppl 1):5158-90.

ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D,
etal. 11. Chronic kidney disease and risk management: standards of care
in diabetes-2023. Diabetes Care. 2023;46(Suppl 1):5191-202.

. LiX,LuJ, HuS, Cheng KK, De Maeseneer J, Meng Q, et al. The primary

health-care system in China. Lancet. 2017;390(10112):2584-94.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Diabetes knowledge, attitudes and practices among Chinese primary care physicians: a cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and subjects
	The questionnaire
	Statistical analyses

	Results
	Characteristics of the participants
	PCPs’ knowledge regarding diabetes

	PCPs’ attitudes regarding diabetes
	PCPs’ practice regarding diabetes
	Correlations among KAP scores
	Factors associated with the overall KAP scores

	Discussion
	Conclusion
	References


