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Abstract
Background As the direct providers of diabetes management care in primary health care facilities (PHFs) in China, 
health professionals’ performance on management care of diabetes determines the quality of services and patients’ 
outcomes. This study aims to analyze the key determinants of health professionals’ performance on diabetes 
management care in PHFs in China.

Methods We conducted a cross-sectional study in 72 PHFs in 6 cities that piloted the contracted family doctor 
service (CFDS). Self-developed questionnaire was used to measure three kinds of factors (capacity, motivation 
and opportunity) potentially influencing the performance of health professionals. The performance of diabetes 
management care in the study was measured as whether health professionals delivered 7 service items required by 
the National Basic Public Health Service Guideline with a total of 7 points and was divided into three grades of good, 
medium and bad. The questionnaire is self-administered by all the health professionals involved in the study with the 
number of 434. The Chi-square tests were used to compare differences of performance on diabetes management 
care among health professionals with different characteristics. The ordinal logistic regression was used to analyze the 
determinants on the performance of diabetes management care.

Results Health professionals who got higher score on diabetes knowledge test had odds of better performance 
on diabetes management care (OR = 1.529, P < 0.001). health professionals with higher degree of self-reported 
satisfaction on training (OR = 1.224, P < 0.05) and perception of decreasing workload (OR = 3.336, P < 0.01) had odds of 
better performance on diabetes management care. While health professionals with negative feeling on information 
system support had odds of worse performance on diabetes management care (OR = 0.664, P < 0.01).

Conclusions Attention should be paid to the training of health professionals’ knowledge on diabetes management 
capacity. Furthermore, measures to improve training for health professionals could satisfying their needs for self-
growth and improve the motivation of health professionals. The information system supporting management care 
should be improved continuously to improve the health professionals’ working opportunities and decrease the 
workload.
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Background
Type 2 diabetes mellitus (T2DM) has become as a global 
public health issue. In China, the prevalence of T2DM 
is now 11.2%, being higher than the global average level 
[1]. The cost of T2DM treatment and management care 
in China is predicted to exceed RMB 360 billion (almost 
USD 51 billion) annually by 2030 [2]. It is imposing a huge 
economic burden for both patients and the whole health 
system in China. However, the public health services in 
China especially for chronic diseases such as diabetes, 
still have many problems, such as the standardization 
and quality of diabetes management services provided by 
PHFs is not high, and the rate of diabetes patients with 
blood glucose under control is low [3]. There are some 
reasons for these problems: at the level of system or orga-
nizational arrangements, most PHFs in China set sepa-
rated departments for the two kinds of services which are 
public health services and medical services, and they are 
reimbursed by different financing system [4]; at the orga-
nization level, PHFs held strong motivation in providing 
more medical services other than public health services, 
which was attributed to the government subsidies on 
public health services being relatively low; meanwhile, 
the revenues could be obtained from delivering medical 
services which were paid from out-of-pocket payment of 
patients or social insurance reimbursement through fee-
for-service method; at the health worker individual level, 
the awareness and recognition on the importance of pre-
venting diseases in population is not sufficient in doctors 
and nurses of PHFs. Doctors had stronger willingness in 
delivering more medical services, although they had to 
work on public health services under supervision pres-
sure from health administration department [5].

The primary healthcare system was seen as a means of 
addressing the burden of chronic non-communicable dis-
eases in China government’s Healthy China 2030 plan [6]. 
In response to such challenges, the Chinese government 
has committed to a dramatic increase in the capacity 
building of the primary health care system [7]. The cen-
tral government introduced a comprehensive healthcare 
reform plan in 2009 to strengthen the primary healthcare 
system in both basic medical services and public health 
service provision. One important measure was the pro-
gram entitled “Basic Public Health Services” (BPHS) in 
which government subsidies support PHFs to deliver a 
defined package of basic health services throughout the 
country [8]. In urban areas, PHFs are called commu-
nity health centers and stations; in rural areas they are 
township health centers and village clinics. This essen-
tial health care package focuses on maternal and child 
health, health management for the elderly and chronic 
disease patients. The health management care for chronic 
disease in this program covers health education, improv-
ing medication compliance, control risk factors, such 

as smoking control, alcohol intake and combating obe-
sity [9], which are in line with the recommendations of 
the World Health Organization for essential packages of 
interventions for non-communicable diseases by primary 
care facilities [10].

In a series of measures strengthening primary health 
system, one trend is to develop “contracted family doctor 
service” (CFDS) and try to gradually promote the gate-
keeping role of primary health care providers. The CFDS 
package is suggested by national policy guideline and 
covers the public services package defined by BPHS and 
basic medical services. Specifically for T2DM, the CFDS 
cover health education, control risk factors, screening, 
regular physical check, health document updating and 
management, prescription of medicines for controlling 
blood glucose, direction on medication use and compli-
ance, referral to hospitals for uncontrolled blood glucose 
or complications. All the services are provided by family 
doctor team led by health professionals who have been 
registered as General Practitioners (GPs) or have got 
physician and assistant physician license.

As the main and direct providers of diabetes manage-
ment in PHFs, health professionals’ performance on 
management care of diabetes directly affects quality of 
services and patient outcomes. Based on behavior change 
wheel (BCW) framework [11], the impacts of individual 
health professionals on performance of health services 
delivery are through three major channels: capacity 
(ability to perform well), motivation (willingness to 
exert efforts for performance targets), and opportunity 
(organizational supports for achieving performance tar-
gets). Published studies have ever analyzed one group 
of determinants on performance. For example, diabetes 
management can be improved through reform of medi-
cal education or training of health professionals [12–14]. 
Performance-related economic incentives on health pro-
fessionals lead to better diabetes management care deliv-
ery process and outcome performance [15]. Using of an 
electronic diabetes form was associated with improved 
screening and GPs with high workload recorded fewer 
micro vascular screening procedures [16, 17]. Some other 
factors, like female gender, younger age and high attitude 
score of GPs were also associated with a better diabetes 
management [18, 19]. Few studies have explored the cor-
relation between the determinants with performance on 
chronic disease management in a comprehensive per-
spective at present. The main purpose of this study is in 
the setting of PHFs of China to analyze the determinants 
of health professionals’ performance on T2DM man-
agement care in a comprehensive way with the guide of 
BCW theory.
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Methods
Sampling
A stratified sampling method was applied to select PHFs 
and health professionals. Firstly, 6 prefectures from 6 
provinces throughout the eastern, middle and western 
regions representing the high-, middle- and low-level 
economic status and different development stage of pri-
mary health system were selected. Second, we randomly 
selected 2 districts or counties in each sampled prefec-
ture. Third, we randomly selected 6 community health 
care centers in each sampled district and 6 township 
health care centers in each sampled county based on the 
institution list given by local agency using computer sam-
pling method. If there were no counties in certain prefec-
ture, 12 community health care centers were randomly 
selected instead. Finally, 72 PHFs were selected, includ-
ing 47 community health care centers in the urban areas 
and 25 township health care centers in the rural areas. 
All the health professionals in the selected PHFs were 
recruited in the survey. The inclusion criteria were: (1) 
The cadre being physician; (2) Participation into teams 
delivering contracted services in the last year; (3) Volun-
tary participation with informed consent; (4) On-duty 
on the investigation day. Each participant completed 
a self-administered questionnaire independently, with 
research team being on site to address their questions. 
The response rate was 100%. Because the chronic disease 
management care is mainly provided by CFDS team, the 
correlation analysis in this study were only conducted in 
the sample of health professionals who reported having 
participated into CFDS in the last year with the number 
of 434.

Measurements
The dependent variable
The health professionals’ performance of diabetes man-
agement care was set as the dependent variable. The 
performance of diabetes management care in the study 
was defined based on the National Basic Public Health 
Service Guideline (the third edition), which aimed to 
set up comprehensive service mode of continuous mea-
surements of T2DM, including①screening for T2DM; 
②T2DM diagnosis; ③regular treatment; ④diet or exer-
cise guidance; ⑤follow-up visit; ⑥regular examinations 
for T2DM and its complications; ⑦referral service. The 
health professionals needed to answer whether these ser-
vices are being provided (yes/no) in the last year and 1 
point assigned for “yes” with a total of 7 points. Based on 
the extend of health professionals following the guideline, 
we divided the performance of diabetes management into 
three grades. If the health professionals provided 5 or 
more items of services, the performance is rate as good. 
If 3–5 services were provided, the level of performance 

is rated as medium. If less than 3 services were provided, 
the level of performance is rated as bad.

The independent variables
(1) Demographic and job characteristics.

The health professionals’ gender, degree, training back-
ground, qualification and professional title was set as the 
demographic and job characteristics. 5 questions were 
set in the questionnaire.

(2) Capacity factors.
In the BCW framework [11], capacity means the indi-
vidual’s psychological and physical capacity to engage in 
the activity concerned. It includes having the necessary 
knowledge and skills. The capacity of professionals’ dia-
betes management was usually measured by knowledge 
test with the questions selected from the examination for 
licensed practitioners [14, 20]. In our study, we designed 
7 questions about diabetes management knowledge to 
measure the diabetes management capacity of the health 
professionals, including the diagnostic criteria of T2DM; 
the complications of T2DM; the first choice for treatment 
of T2DM; the understanding of glycemic index; the drug 
use; and the measurement of glycosylated hemoglobin. 
Health professionals get 1 score if they answered right. 
If the score greater than 5 is considered as high; a score 
between 3 and 5 is rated as medium, and a score below 3 
is rated as low. A higher score indicates better capacity in 
diabetes management.

(3) Motivation factors.
According to the BCW framework [11], motivation 
means the individual’s degree of willingness to exert 
and maintain an effort towards organizational goals. 
Large number of evidences have suggested the factors 
related financial and non-financial incentives to maxi-
mize health worker’s motivation [21–25]. In China, the 
systematic review has verified that income, career devel-
opment through promotion and training, and workload 
were key factors influencing health workers motivations 
[26]. Therefore, in our study, the factors related moti-
vation level of health professionals were measured by 
linkage between income and performance of health ser-
vices, health professionals’ experience of promotions, 
the perception on workload, and satisfaction with train-
ing received. 4 questions were designed such as “How 
does performance on CFDS has impacted on your per-
sonal income?” with the options of increase, no impact 
and decrease, in which the assumption was the linkage 
between increase in income with better performance 
being able to satisfy needs of health workers on financial 
(income) or non-financial rewards (promotion and self-
growth) and motivate health workers.

(4) Opportunity factors.
According to the BCW framework, either physical or 
social opportunity to perform well is depended on the 
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supports from environment. The opportunity for the 
health professionals to perform well is depended on the 
organizational supports [27, 28]. So, we set the health 
professionals’ perception on the organizational support 
from information sharing, device and drug configura-
tion for T2DM as the opportunity factors. 3 questions 
were designed such as “How does the information shar-
ing about diabetes management and care in your orga-
nization?” with the options of very good, relatively good, 
relatively bad, very bad and have no idea, in which the 
assumption was the higher perception on these supports 

meaning the organization providing more opportunities 
to perform well.

Statistical analyze
This study tries to analyze how different factors influence 
the performance of diabetes management care among 
health professionals. Descriptive statistics in the form 
of frequencies and percentage were used to describe 
the characteristics of the health professionals. The Chi-
square tests were used to compare differences of per-
formance on diabetes management care among health 
professionals with different characteristics. The ordinal 
logistic regression was used to analyze the determinants 
on the performance of diabetes management care.

All analyses were performed using the statistical pack-
age Stata version 14.0. A difference of P < 0.05 was con-
sidered to be statistically significant.

Results
Basic characteristics of investigated health professionals
This study included 576 health professionals from 72 
PHFs in 12 administrative districts in China. As Table 1 
shows that 56.42% (n = 325) of the investigated health 
professionals were female, and more than half have been 
trained with Western medicine (n = 320), 15.45% and 
12.5% were with Traditional Chinese Medicine (n = 89) 
and preventive medicine (n = 72). 67.53%(n = 389) of 
the health professionals had bachelor’s degree. 75.35% 
(n = 434) reported having participated into teams deliver-
ing CFDS in the last year.

The correlation between performance on diabetes 
management care and health professionals’ demographic 
and job characteristics
Table 2 shows the correlation between individual health 
professional characteristics with whether they have car-
ried out each item of services defined by BPHS manage-
ment care. The results showed that females performed 
better in providing diagnosis (p = 0.004) and referral ser-
vices (p = 0.029) for diabetes patients compared with male 
health professionals. It was also found that health pro-
fessionals with the specialty of preventive medicine had 
lower percentages in undertaking all the service items 
(p < 0.005) except follow-up visit. Health professionals 
with other specialties such as medical technology and 
others performed worse in providing diagnosis (p < 0.005) 
and regular treatment (p < 0.005) services. Those with 
training specialty as Traditional Chinese Medicine per-
formed better in providing diagnosis (p = 0.004), regular 
treatment(p = 0.01) and referral services (p = 0.002) for 
diabetes patients compared with practicing physicians.

Table 1 General status of the health professionals
Item n percentage
Sex

 Male 251 43.58

 Female 325 56.42

Age

 <= 35 years 249 43.23

 36–40 years 124 21.53

 41–45 years 93 16.15

 > 45 years 110 19.10

Training specialty

 Western medicine 320 55.56

 Traditional Chinese Medicine 89 15.45

 Combination of Traditional Chinese Medicine 
and Western medicine

43 7.47

 Preventive medicine 72 12.50

 Others 52 9.02

Degree

 Master’s degree or above 52 9.03

 Bachelor’s degree 389 67.53

 Associate’s degree or below 135 23.44

Qualification

 Practicing physician 393 68.23

 Assistant practicing physician 88 15.28

 Practicing physician of Traditional Chinese 
Medicine

92 15.97

 Assistant practicing physician of Traditional 
Chinese Medicine

3 0.52

Professional title

 Vice-senior and above 66 11.46

 Intermediate 250 43.40

 Beginner 250 43.40

 Others 10 1.74

Employment mode

 Formally employed 444 77.08

 Others 132 22.92

Years of work experience

 < 10 years 224 38.89

 10–20 years 214 37.15

 > 20 years 138 23.96

If provided contract services in the last year

 Yes 434 75.35

 No 142 24.65
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The correlation between performance on diabetes 
management care and health professionals’ work capacity
Table  3 shows the correlation between health profes-
sionals’ capacity characteristics with each item of ser-
vices defined by BPHS management care. The results 
showed that there were statistical differences in all items 
of the services for T2DM among health professionals 
with different levels of capacities (p < 0.05). And with 

further comparisons among any two levels of capacity, 
it was confirmed that health professionals with high and 
medium T2DM knowledge test score have undertook 
more items of service (p < 0.017) than the ones with low 
T2DM knowledge test score.

Table 2 The management services for T2DM delivered by health professionals with different personal characteristics
Item Screening 

(%)
Diagnosis 
(%)

Regular 
treatment 
(%)

Diet/exercise 
guidance 
(%)

Follow-up 
visit (%)

Complica-
tion exami-
nation (%)

Referral (%)

Gender

 Male 81.2(134/165) 73.9(122/165) 73.3(121/165) 83.6(138/165) 81.8(135/165) 61.2(101/165) 79.1(129/163)

 Female 75.4(181/240) 60.3(144/239) 64.9(155/239) 82.0(196/239) 81.4(193/237) 55.5(132/238) 69.3(165/238)

 χ2 / P 1.900/0.168 8.132/0.004 3.243/0.072 0.181/0.671 0.010/0.922 1.321/0.250 4.762/0.029

specialty

 Western medicine 85.4(193/226) 74.3(168/226) 78.8(178/226) 85.8(194/226) 83.9(188/224) 65.3(147/225) 80.8(181/224)

 Traditional Chinese Medicine 82.4(56/68) 77.9(53/68) 79.4(54/68) 88.2(60/68) 80.9(55/68) 64.7(44/68) 85.3(58/68)

 Combination of Traditional 
Chinese Medicine and western 
medicine

87.9(29/33) 90.9(30/33) 81.8(27/33) 90.9(30/33) 90.9(30/33) 78.8(26/33) 90.9(30/33)

 Preventive medicine 36.2(21/58) 17.2(10/58) 13.8(8/58) 62.1(36/58) 69.0(40/58) 13.8(8/58) 19.0(11/58)

 Others* 81.0(17/21) 25.0(5/20) 45.0(9/20) 75.0(15/20) 80.0(16/20) 45.0(9/20) 78.9(15/19)

 χ2 / P 68.599/0.000 96.419/0.000 102.424/0.000 22.669/0.000 8.951/0.062 59.962/0.000 104.678/0.000

Degree

 Master’s degree or above 81.8(36/44) 79.5(35/44) 79.5(35/44) 90.9(40/44) 93.0(40/43) 67.4(29/43) 86.0(37/43)

 Bachelor’s degree 77.7(223/287) 64.3(184/286) 68.2(195/286) 82.5(236/286) 81.1(231/285) 58.7(168/286) 73.0(208/285)

 Associate’s degree or below 76.0(57/75) 62.7(47/75) 61.3(46/75) 78.7(59/75) 77.3(58/75) 49.3(37/75) 67.6(50/74)

 χ2 / P 0.554/0.758 4.284/0.117 4.238/0.120 2.934/0.231 4.711/0.095 3.948/0.139 4.835/0.089

Qualification

 Practicing physician 74.8(208/278) 62.1(172/277) 64.3(178/277) 80.1(222/277) 81.1(223/275) 55.4(153/276) 68.5(189/276)

 Assistant practicing physician 86.8(46/53) 64.2(34/53) 71.7(38/53) 86.8(46/53) 81.1(43/53) 56.6(30/53) 80.4(41/51)

 Practicing/Assistant physician of 
Traditional Chinese Medicine

82.7(62/75) 80.0(60/75) 80.0(60/75) 89.3(67/75) 84.0(63/75) 68.0(51/75) 86.7(65/75)

 χ2 / P 4.944/0.145 8.458/0.015 7.090/0.029 4.195/0.123 0.343/0.842 3.864/0.145 11.458/0.003

Professional title

 Vice-senior and above 76.9(40/52) 67.3(35/52) 73.1(38/52) 84.6(44/52) 80.4(41/51) 64.7(33/51) 74.5(38/51)

 Intermediate 80.1(146/181) 69.4(125/180) 71.7(129/180) 85.6(154/180) 85.5(153/179) 62.8(113/180) 76.1(137/180)

 Beginner 74.5(123/165) 61.2(101/165) 63.6(105/165) 78.8(130/165) 77.0(127/165) 51.5(85/165) 70.6(115/163)

 Others** 85.7(6/7) 71.4(5/7) 57.1(4/7) 85.7(6/7) 100.0(7/7) 42.9(3/7) 71.4(5/7)

 χ2 / P 2.146/0.543 2.758/0.430 3.551/0.314 2.965/0.397 5.772/0.123 6.138/0.105 1.401/0.705
* Other specialties including nursing, medical examination, medical technology, stomatology and pharmacy

**The “others” in professional title means the respondents didn’t apply for the professional title

Table 3 The management services for T2DM delivered by health professionals with different work capacity
Item Screening (%) Diagnosis (%) Regular treat-

ment (%)
Diet/exercise 
guidance (%)

Follow-up visit 
(%)

Complication 
examination 
(%)

Referral (%)

T2DM knowl-
edge test score

High 87.9(51/58) 77.6(45/58) 77.6(45/58) 94.8(55/58) 93.1(54/58) 75.9(44/58) 81.0(47/58)

Medium 78.4(239/305) 66.4(202/304) 68.8(209/304) 82.9(252/304) 81.8(247/302) 57.8(175/303) 75.2(227/302)

Low 60.5(26/43) 44.2(19/43) 51.2(22/43) 65.1(28/43) 65.1(28/43) 34.9(15/43) 50.0(21/42)

χ2 / P 10.995/0.004 12.540/0.002 8.146/0.017 15.274/0.000 12.921/0.002 17.027/0.000 13.987/0.001
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The correlation between performance on diabetes 
management care and health professionals’ work 
motivation
As Table  4 shows, health professionals who got promo-
tion in the past year were more likely to provide regular 
treatment (p = 0.008) to T2DM patients. The majority 
of health professionals perceived that the CFDS have 
increased workload and this perception negatively cor-
related with the service delivery of diagnosis (p = 0.048), 
regular treatment (p = 0.010), follow-up visit (p = 0.049), 
complications examination (p = 0.018) and referral ser-
vices (p = 0.005) for T2DM patients. At the same time, 
majority of health professionals perceived that the CFDS 
had resulted in increase or no change in their income, 
and the ones who considered an increasing of income 
were more likely to provide follow-up visit service 
(p = 0.004). We also investigated the satisfaction on train-
ing of health professionals, and the result showed that the 
positive relationship between training and better perfor-
mance in regular treatment (p = 0.015), lifestyle guidance 
(p = 0.045), complications examination (p = 0.000) and 
referral services (p = 0.013).

The correlation between performance on diabetes 
management care and health professionals’ perception on 
opportunity factors
The result in Table  5 showed that there were statisti-
cal differences in all items of the services providing for 
T2DM among health professionals with different percep-
tion on information sharing (p = 0.000) and the device 
configuration (p = 0.007), and those with better feeling 
on organizational supports having higher proportion in 
delivering manage care services.

Ordinal logistic regression on the determinants of health 
professionals’ performance on diabetes management care
The multivariate analysis results in Table 6 showed that 
the training specialty as combination of Traditional Chi-
nese Medicine and western medicine or preventive medi-
cine, the T2DM knowledge scores, the satisfaction with 
training, the perception on workload and perception on 
information system support were factors being correlated 
with the performance of health professionals on diabetes 
management care. (P < 0.05).

Discussion
This study used the investigation data from six cities in 
China and found that three kinds of determinants of 
health workers performance were all associated with 
primary health professionals’ performance on diabetes 

Table 4 The management services for T2DM delivered by health professionals with different work motivation
Item Screening 

(%)
Diagnosis 
(%)

Regular 
treatment 
(%)

Diet/exercise 
guidance (%)

Follow-up 
visit (%)

Complica-
tion exami-
nation (%)

Referral (%)

Promotion

 Yes 77.6(156/201) 68.5(137/200) 74.0(148/200) 86.0(172/200) 81.4(162/199) 60.3(120/199) 76.9(153/199)

 No 77.6(149/192) 63.0(121/192) 61.5(118/192) 79.2(152/192) 81.2(155/191) 54.7(105/192) 69.5(132/190)

 χ2 / P 0.000/0.999 1.307/0.253 7.064/0.008 3.190/0.074 0.004/0.948 1.261/0.262 2.725/0.099

Workload impact of contracted 
service

 Increase 76.3(267/350) 63.6(222/349) 65.6(229/349) 81.4(284/349) 81.0(281/347) 55.5(193/348) 71.5(248/347)

 No impact 88.2(45/51) 80.4(41/51) 86.3(44/51) 92.2(47/51) 88.2(45/51) 74.5(38/51) 90.0(45/50)

 Decrease 100.0(1/1) 100.0(1/1) 100.0(1/1) 100.0(1/1) 0.0(0/1) 0.0(0/1) 0.0(0/1)

 χ2 / P 3.972/0.137 6.092/0.048 9.240/0.010 3.739/0.147 6.043/0.049 7.986/0.018 10.524/0.005

Income impact of contracted service

 Increase 76.0(174/229) 67.2(154/229) 68.6(157/229) 84.7(194/229) 86.8(198/228) 61.4(140/228) 74.6(170/228)

 No impact 80.0(128/160) 63.5(101/159) 68.6(109/159) 80.5(128/159) 74.1(117/158) 53.5(85/159) 72.6(114/157)

 Decrease 100.0(11/11) 81.8(9/11) 72.7(8/11) 81.8(9/11) 90.9(10/11) 54.5(6/11) 72.7(8/11)

 χ2 / P 4.037/0.133 1.820/0.402 0.087/0.958 1.189/0.552 10.909/0.004 2.484/0.289 0.189/0.910

Training satisfaction

 Strongly dissatisfied 72.7(16/22) 63.6(14/22) 59.1(13/22) 68.2(15/22) 71.4(15/21) 45.5(10/22) 59.1(13/22)

 Partly dissatisfied 62.5(25/40) 47.5(19/40) 47.5(19/40) 70.0(28/40) 70.0(28/40) 30.0(12/40) 56.4(22/39)

 Slightly dissatisfied 74.4(67/90) 61.1(55/90) 63.3(57/90) 81.1(73/90) 81.1(73/90) 50.0(45/90) 68.9(62/90)

 Slightly satisfied 78.6(92/117) 68.1(79/116) 71.6(83/116) 84.5(98/116) 81.7(94/115) 63.5(73/115) 74.8(86/115)

 Partly satisfied 86.0(74/86) 73.3(63/86) 74.4(64/86) 89.5(77/86) 87.2(75/86) 69.8(60/86) 82.4(70/85)

 Strongly satisfied 82.0(41/50) 70.0(35/50) 78.0(39/50) 86.0(43/50) 86.0(43/50) 66.0(33/50) 82.0(41/50)

 χ2 / P 10.272/0.068 9.632/0.086 14.042/0.015 11.342/0.045 7.492/0.187 24.244/0.000 14.477/0.013
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management care in China: health professionals with 
higher satisfaction on training provided more items of 
services required by national guideline, health profes-
sionals with higher diabetes knowledge score was asso-
ciated with better performance on diabetes management 
care, at the same time health professionals perceiving 
better support from information sharing system and bet-
ter availability of adequate equipment performed better 
in diabetes management services.

This study is designed based on behavior change wheel 
(BCW) framework, which has the similar implication as 
several other frameworks regarding the determinants 
of health workers behaviors [29, 30]. Based on these 

frameworks, health professional performance is the con-
sequence of three factors: the ability to get the job done 
(their knowledge, skills and experience to perform the 
job); motivation to work hard (the extent of efforts on 
performing better); organizational support or opportuni-
ties to do a good job (availability of resources, existence 
of performance-friendly policies and practices, physical 
and social environment).

This study found that the higher the health profession-
als’ diabetes knowledge score is correlated to the more 
items of services required by national guideline on dia-
betes management care. Knowledge examination score 
is one of common methods measuring the capacity of 

Table 5 The management services for T2DM delivered by health professionals with different perception on opportunity factors
Item Screening (%) Diagnosis (%) Regular treat-

ment (%)
Diet/exercise 
guidance (%)

Follow-up visit 
(%)

Complication 
examination 
(%)

Referral (%)

Information sharing

 Very good 90.8(79/87) 79.3(69/87) 77.0(67/87) 93.1(81/87) 94.3(82/87) 73.6(64/87) 85.1(74/87)

 Relatively good 78.0(198/254) 66.8(169/253) 70.4(178/253) 85.0(215/253) 82.5(207/251) 57.9(146/252) 75.0(189/252)

 Relatively bad 80.0(20/25) 64.0(16/25) 64.0(16/25) 80.0(20/25) 80.0(20/25) 48.0(12/25) 64.0(16/25)

 Very bad 90.9(10/11) 72.7(8/11) 81.8(9/11) 90.9(10/11) 90.9(10/11) 63.6(7/11) 80.0(8/10)

 Have no idea 22.2(4/18) 11.1(2/18) 11.1(2/18) 22.2(4/18) 27.8(5/18) 11.1(2/18) 23.5(4/17)

 χ2 / P 42.885/0.000 31.665/0.000 32.185/0.000 56.634/0.000 46.621/0.000 26.108/0.000 29.937/0.000

Device configuration

 Adequate 76.9(230/299) 69.5(207/298) 69.5(207/298) 82.9(247/298) 82.5(245/297) 58.6(174/297) 74.7(221/296)

 Deficient 80.4(86/107) 55.1(59/107) 64.5(69/107) 82.2(88/107) 79.2(84/106) 56.1(60/107) 69.8(74/106)

 χ2 / P 0.544/0.461 7.165/0.007 0.899/0.343 0.023/0.880 0.549/0.459 0.204/0.652 0.940/0.332

Drug configuration

 Adequate 75.6(205/271) 65.6(177/270) 66.7(180/270) 82.2(222/270) 83.2(223/268) 61.0(164/269) 71.7(193/269)

 Deficient 82.2(111/135) 65.9(89/135) 71.1(96/135) 83.7(113/135) 78.5(106/135) 51.9(70/135) 76.7(102/133)

 χ2 / P 2.259/0.133 0.006/0.941 0.819/0.365 0.138/0.710 1.318/0.251 3.064/0.080 1.114/0.291

Table 6 Ordered logistic regression of determinants of health professionals’ performance on diabetes management care
Factor coef OR SE z P 95% CI
Gender-male 0.501 1.650 0.446 1.85 0.064 0.971 2.802

Specialty(Western medicine = 1)

 Traditional Chinese Medicine 0.186 1.205 0.810 0.28 0.782 0.322 4.503

 Combination of Traditional Chinese Medicine and western medicine 1.565 4.783 3.715 2.02 0.044 1.044 21.916

 Preventive medicine -2.959 0.052 0.020 -7.56 0.000 0.024 0.111

 Others -1.121 0.326 0.178 -2.06 0.040 0.112 0.949

Qualification (Practicing physician = 1)

 Assistant practicing physician 0.278 1.321 0.587 0.63 0.531 0.553 3.158

 Practicing/Assistant physician of Traditional Chinese Medicine -0.460 0.631 0.440 -0.66 0.509 0.161 2.471

Highest degree -0.273 0.761 0.223 -0.93 0.351 0.429 1.351

Professional title -0.003 0.997 0.210 -0.02 0.987 0.660 1.506

T2DM knowledge score 0.425 1.529 0.165 3.94 0.000 1.238 1.889

Training satisfaction 0.202 1.224 0.123 2.02 0.044 1.006 1.490

Professional promotion -0.050 0.952 0.278 -0.17 0.865 0.537 1.687

Contract workload 1.205 3.336 1.549 2.60 0.009 1.343 8.289

Contract income impact -0.049 0.952 0.250 -0.18 0.853 0.569 1.595

Information share -0.410 0.664 0.103 -2.63 0.008 0.489 0.901

Device configuration -0.247 0.781 0.231 -0.83 0.404 0.437 1.395

Drug configuration 0.502 1.652 0.529 1.57 0.117 0.882 3.094
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health workers, and have ever been used in dental care, 
internal medicine care and primary health care [31, 32]. 
The positive relationship between capacity and work per-
formance has been verified in different countries and in 
different kinds of services, for example a study of rural 
general practitioners training on mental health capac-
ity building in Mali indicated that a short mental health 
training intervention for rural general practitioners 
improved general practitioners´ knowledge and skills, 
and resulted in a significant number of new patients 
being diagnosed and managed [33]; another study on 
the a capacity-building training program for the early 
recognition and referral of childhood cancer in North-
West Cameroon [34] indicated a significant correlation 
between the participants’ form of training and their mean 
score for knowledge about childhood cancer types, signs 
of childhood cancer and the availability of treatment all 
together.

Regarding the influence of work motivation on perfor-
mance of health professionals, the data analysis in this 
study shows that, in the univariate analysis, those who 
have experience of being promoted in the past year, and 
who perceived CFDS bringing income increasing and 
have higher satisfaction on training undertook more 
items of diabetes management services. While those who 
considered CFDS increasing the workload undertook 
less items of diabetes management services. With further 
analysis in multivariate analysis, satisfaction on training 
was correlated to better performance on diabetes man-
agement care, while perception on higher workload was 
correlated to lower performance on delivering diabetes 
management services. Huge amount number of studies 
[35–41] have explored the factors being able to motivate 
primary health workers in China and abroad. One sys-
tematic review has synthesized the major motivation fac-
tors for primary health workers in China and confirmed 
the influences of the career development and financial 
income on motivation. The experiences of being pro-
moted and linkage between income with CFDS directly 
satisfied the needs of health workers for career develop-
ment and increased income, and so these factors could 
motivate better performance on diabetes care. The find-
ing on the negative impact of higher workload on deliv-
ering diabetes management services is in consistent with 
other findings on the high workload as a demotivation 
factor [16, 42]. The satisfaction on training was found as 
one important aspect contributing better performance 
on diabetes management services, which is consistent 
with previous studies [16, 18, 19, 43, 44]. The mechanism 
on how being satisfaction with training could contrib-
ute to better performance include: training could satisfy 
health workers’ need for self-growth, at the same training 
could also help the improvement of work capacity [45].

Organizational support, such as availability of infra-
structure and supplies, provides one of the most impor-
tant opportunities for health workers to perform better. 
In our study, we found that health professionals perceived 
high levels of diabetes management information shar-
ing performed better in diabetes management services. 
In other regions of China, the studies have the similar 
findings: the effect of management care on patient out-
comes was nearly 30% stronger in districts/counties with 
fully established management information systems com-
pared with districts without information systems [27]; 
PHFs with the support of information system, includ-
ing the information sharing of health records and medi-
cal records system have a better control of blood glucose 
in diabetes patients [28]. The studies in other countries 
also found that whether have the information system 
support is connected with health workers’ work perfor-
mance: Carolyn J.Green [46] indicated that a web-based 
chronic disease management (CDM) was found to be a 
direct critical success factor that allowed this group of 
physicians to improve their practice by tracking patient 
care processes using evidence-based clinical practice 
guideline-based flow sheets; Griffin and Kinmonth [47] 
concluded in their Cochrane review that responsibility 
for diabetes by family physicians will only succeed with 
adequate support in the office practice such as com-
puterized, prompted recall and review of patients with 
diabetes.

This study has several limitations. First, the obser-
vational nature of our study limited our ability to draw 
any causal inference from our findings. The health pro-
fessionals’ performance on diabetes management care 
maybe influenced by other uncontrollable factors includ-
ing health system characteristics and other environmen-
tal factors. Future studies should focus on more rigorous 
research, including randomized, controlled trials and 
observational studies with concurrent control groups, 
to assess the effectiveness of the relevant policies tar-
geting behaviors of health professionals. Second, in this 
study, diabetes management services provision was self-
reported and may leads to higher performance of diabe-
tes management than what the performance actually is. 
However, the determinants of health professionals’ per-
formance on diabetes management care and explanation 
based on BCM theory can still provide in-depth under-
standing and reliable evidence support for policies target-
ing improvement of diabetes management care in China.

Conclusions
Chronic disease management service has gradually 
become the major tasks of primary health facilities in 
China. Whether health professionals can provide quali-
fied management services for diabetes patients will 
directly contribute to health status of diabetes patients 
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and performance of whole primary health system. Based 
on the findings of this study, attention should be paid to 
the training of health professionals’ knowledge on diabe-
tes management capacity. Furthermore, measures should 
be taken to provide satisfactory training for health pro-
fessionals to improve the motivation of diabetes manage-
ment. It is also concluded that the information system 
supporting management care should be improved con-
tinuously, which could not only improve the health 
professionals’ working opportunities for diabetes man-
agement but also decrease the damage of high workload 
on enthusiasm of health professionals on diabetes man-
agement services, as poor information system implies 
lots of manual works in diabetes management care.
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