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ABSTRACT
Objective Patients with type 2 diabetes require patient- 
centred care as guided by the Chronic Care Model (CCM). 
Many diabetes patients in Singapore are managed by the 
Primary Care Networks (PCNs) which organised healthcare 
professionals (HCPs) comprising general practitioners, 
nurses and care coordinators into teams to provide 
diabetes care. Little is known about how the PCNs deliver 
care to people with type 2 diabetes. This study evaluated 
the consistency of diabetes care delivery in the PCNs with 
the CCM.
Design This was a mixed- method study. The Assessment 
of Chronic Illness Care (ACIC version 3.5) survey was self- 
administered by the HCPs in the quantitative study (ACIC 
scores range 0–11, the latter indicating care delivery most 
consistent with CCM). Descriptive statistics were obtained, 
and linear mixed- effects regression model was used to 
test for association between independent variables and 
ACIC total scores. The qualitative study comprised semi- 
structured focus group discussions and used thematic 
analysis.
Setting The study was conducted on virtual platforms 
involving the PCNs.
Participants 179 HCPs for quantitative study and 65 
HCPs for qualitative study.
Results Integrated analysis of quantitative and qualitative 
results found that there was support for diabetes care 
consistent with the CCM in the PCNs. The mean ACIC 
total score was 5.62 (SD 1.93). The mean element scores 
ranged from 6.69 (SD 2.18) (Health System Organisation) 
to 4.91 (SD 2.37) (Community Linkages). The qualitative 
themes described how the PCNs provided much 
needed diabetes services, their characteristics such as 
continuity of care, patient- centred care; collaborating with 
community partners, financial aspects of care, enablers 
for and challenges in performing care, and areas for 
enhancement.
Conclusion This mixed- methods study informs that 
diabetes care delivery in the Singapore PCNs is consistent 
with the CCM. Future research should consider using 
independent observers in the quantitative study and 
collecting objective data such as patient outcomes.

BACKGROUND
Consistent with worldwide trends, Singapore 
is rapidly ageing with one in four Singapor-
eans becoming 65 years and older in 2030.1 

Likewise, the prevalence of diabetes is 
projected to double by 2050, reaching 15%.2 
The most common chronic conditions seen 
in the Singapore primary care are type 2 
diabetes, hypertension and hyperlipidaemia.3 
Primary care in Singapore comprises public- 
funded polyclinics and private general prac-
titioner (GP) clinics. Polyclinics are primary 
healthcare centres that provide a wide range 
of government subsidised medical and labo-
ratory services to Singapore citizens.4 In 2014, 
polyclinics saw 40% of all chronic visits in 
primary care.5 People with chronic conditions 
are over- crowding the polyclinics leading to 
longer waiting time and over- straining of the 
subsidised resources.6–8 Contrastingly, there 
are 1800 private GP clinics in Singapore.4 
Majority of GP clinics are single provider 
or small group practices with two to three 
doctors; the remaining are medium or large 
corporate groups with more doctors.5 Most 
GP clinics are situated within the commu-
nity and accessible on foot. The clinics have 
in- house dispensaries while laboratory and 
imaging needs are provided by external 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Cross- sectional design limits the ability to evaluate 
causality in the associations between Primary Care 
Networks (PCNs) healthcare professionals’ (HCPs’) 
characteristics and perceived integrated care in the 
quantitative study data.

 ⇒ Convenience sampling of the HCPs may limit the 
generalisability of the findings but recruitment 
across the PCNs ensured fair representation of the 
entire population.

 ⇒ First mixed- method study in Singapore to investi-
gate diabetes care delivery across all PCNs using 
the Chronic Care Model, a relevant and validated 
integrated patient- centred care delivery model.

 ⇒ The mixed- methods findings give a more compre-
hensive understanding of the study topic that can 
inform enhancements to the care delivery in the 
PCNs.
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vendors. Additionally, GP clinics are staffed by adminis-
trative clinic assistants who are not clinically trained; the 
clinics do not have nurses or other allied health support. 
In 2014, only 29% of GP clinics fully adopted electronic 
medical records for their patients’ clinical information.5 
Despite the large numbers of private GP clinics, chronic 
care comprised only 20% of their workload.5 Thus, the 
private GPs remained a resource to help manage chronic 
diseases in Singapore. Patients who see GPs paid the full 
amount directly for medical consultations, investigations 
and medications for their chronic conditions without 
receiving subsidies from the government, unlike patients 
in the polyclinics.9

In 2018, the Primary Care Networks (PCNs) were estab-
lished by organising GPs into teams with nurses and care 
coordinators to provide integrated and coordinated care 
to people with chronic conditions.10 The nurses provide 
ancillary and support services for people with chronic 
conditions such as diabetic retinal photography, diabetic 
foot screening and health education, while the care 
coordinators established the Chronic Disease Registry 
to track care processes and patient outcomes and assist 
with care coordination.10 To encourage patients with 
chronic diseases to see the PCNs for care, patients can 
use Community Health Assist Scheme, a means- tested 
subsidy to reduce out- of- pocket payments in the PCNs.11 
Additionally, the Singapore Ministry of Health and other 
government agencies provide PCNs with manpower and 
administration support.12 13

In total, 10 PCNs were formed based on three organisa-
tional types10: (1) GP- led PCN, formed and coordinated 
by single provider GPs, (2) group PCN, led by two GP 
corporate groups and (3) cluster PCN, formed between 
GPs and three Regional Health System clusters. Each 
PCN has a headquarters comprising a clinical leader 
who oversees the development and clinical governance 
and an administrative leader who manages funding and 
resources in the PCNs. Majority of GP clinics in PCNs are 
single GP provider clinics including those clinics in the 
group and cluster PCNs. The GP clinics from the group 
and cluster type PCNs may have received more adminis-
trative and IT support from their headquarters than those 
from the GP- led PCNs. Nevertheless, funding for PCNs 
and access to subsidised services for patients from the 
Ministry of Health is the same for all PCNs.

Although support is provided for diabetes care in the 
PCNs, their effectiveness of care integration has not been 
evaluated and may be suboptimal, as it was not explic-
itly based on any evidence- based framework upon its 
creation. Contrastingly, the polyclinics have redesigned 
their chronic care delivery processes using the Chronic 
Care Model (CCM),14 which is an effective framework 
with six healthcare elements that influence chronic care 
delivery.15–17 To date, evidence is lacking about whether 
diabetes care delivery in the PCNs applies the CCM.

Previous PCN studies obtained perspectives of GPs,18 
PCN representatives19 and type 2 diabetes patients20 on 
care delivery for chronic conditions. To capture differing 

perspectives of the healthcare professionals (HCPs) on 
diabetes care delivery in the PCNs,21 this study involved 
the GPs, nurses and care coordinators across all 10 PCNs. 
Additionally, we used a mixed- methods design to inte-
grate findings from qualitative and quantitative studies 
and derive a more comprehensive understanding of the 
diabetes care delivery.22 Thus, the study aims to evaluate 
the consistency of diabetes care delivery in the PCNs in 
relation to the CCM. The research questions are: In rela-
tion to the CCM, (1) what is the consistency of support 
for diabetes care delivery for the PCN HCPs? and (2) 
what are the HCPs’ perspectives on the role of the PCNs 
in diabetes care delivery?

METHODS
Design and sample
We used a cross- sectional convergent mixed- methods 
approach to evaluate: (1) diabetes care support in the 
PCNs using the Assessment of Chronic Illness Care (ACIC) 
version 3.5 as perceived by the HCPs and (2) HCPs’ perspec-
tives through focus group discussions. The leaders from the 
10 PCNs invited their GPs, nurses and care coordinators 
to participate in the quantitative and qualitative studies 
using their routine email correspondence. The numbers 
of each HCP type in each PCN were not known. However, 
the HCPs in the study were recruited from all 10 PCNs to 
show fair representation from each PCN (online supple-
mental table 1). All participants gave written consent before 
participating in the studies. Participants in the quantitative 
study indicated their written consent using the electronic 
consent- taking mechanism on the online survey while 
participants in the qualitative study gave written consent 
using a soft copy consent form. The studies were conducted 
between January 2020 and February 2022. All HCPs were 
reimbursed SGD20 for their participation in each study.

Across all PCNs, HCPs (GPs, nurses and care coordina-
tors) were recruited by email to participate in the quan-
titative study using an anonymous online survey. There 
were 1030 PCN HCPs in 2021, comprising 889 GPs, 18 
nurses and 123 care coordinators (source: Singapore 
Ministry of Health, December 2021). With a margin 
of error of 0.25, 95% CI and a population variance of 
2.89,23–25 the sample size for the quantitative study was 
calculated to be 152. The response rate from the HCPs 
for the quantitative study was 14.7% (131 out of 889) for 
GPs, 100% (18 out of 18) for nurses and 24.4% (30 out of 
123) for care coordinators. For the qualitative study, the 
HCPs were purposefully recruited based on their job type 
(GP, nurse or care coordinator), age, gender and their 
PCN type (GP- led, group or cluster).

Patient and public involvement
None.

Data collection
Quantitative study
The ACIC version 3.5 with 34 items was used to rate 
what best described the support for diabetes care in the 
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PCNs26 (online supplemental table 2). The ACIC version 
3.5 provides subscale scores corresponding to six CCM 
elements with the seventh element evaluating integra-
tion of CCM components. The HCPs chose from a 0–11 
scale, with 0–2 indicating ‘little support for chronic illness 
care’, 3–5 indicating ‘basic support’, 6–8 indicating ‘good 
support’ and 9–11 indicating ‘full support’. Item means 
for each subscale were obtained by the average of the 
item scores within the subscale. The ACIC total score was 
derived by summing the average scores of each subscale 
and dividing by seven. The ACIC version 3.5 was validated 
by content and face validation by a panel of seven experts 
comprising five primary care doctors, a nurse and a care 
coordinator. The validation resulted in minor adaptations 
such as changing the phrasing and examples of the items 
(online supplemental table 3). The Cronbach’s alpha 
for the total score in the adapted ACIC was 0.95 in the 
study sample. The following HCPs’ characteristics were 
collected in this study: (1) age, gender, ethnicity, years of 
education, HCP role (sociodemographics), (2) duration 
of working in the PCN, number of hours spent per week 
in the clinic and number of patients with type 2 diabetes 
(practice characteristics) and (3) PCN type.

Qualitative study
Two authors LHG, a family physician and CJRS, a nurse, 
conducted the focus group discussions of three to seven 
HCPs using a semi- structured interview guide, structured 
following the CCM (online supplemental material 4). The 
focus groups lasted about an hour and were audiotaped 
and transcribed verbatim. The interviews were stopped 
on reaching data saturation when no new information 
was generated from the qualitative findings.27

Data analysis
Quantitative analysis
We calculated descriptive statistics on the quantitative 
data using the SPSS (V.28, IBM, Armonk, NY, USA). 
Continuous data were presented as mean and SD or as 
median, IQR and range. Frequency and percentage were 
used to describe categorical variables. The ACIC total 
score was presented in continuous values (mean and SD). 
Two- tailed tests were conducted, with a predetermined 
alpha level of 0.05 for statistical significance. Bivariate 
analyses were conducted to test associations between 
ACIC total scores and HCP- related and practice- related 
characteristics, and between PCN types and HCP- related 
and practice- related characteristics. This analysis used 
Pearson or Spearman’s correlation for continuous vari-
ables, χ2 test for categorical variables and t- tests, one- way 
analysis of variance and Kruskal- Wallis tests for associa-
tions between continuous and categorical variables. Vari-
ables significant in the bivariate analyses (age, ethnicity, 
HCP type and numbers of diabetes patients) with p<0.05 
(online supplemental tables 5 and 6) were entered in a 
linear mixed- effects regression model, while PCN type 
was considered as random effect. Education level was 
strongly correlated with HCP type and was omitted from 

the model. Missing data were excluded from the analysis 
using complete case analysis.

Qualitative analysis
Qualitative interviews were transcribed verbatim. Each 
transcript was independently coded by two researchers 
(LHG and CJRS) who identified and organised the codes 
into codebooks. Coding for the transcripts followed the 
codebooks. The thematic analysis approach by Braun et 
al was used in this study27 that consisted of data familia-
risation, identifying codes and themes, coding data and 
organising codes and themes. Field notes were used to 
capture additional notes of non- verbal communication 
that occurred during the interviews and the interviewers’ 
impressions of the interviews. The study used grounded 
theory techniques involving open- ended questions, line- 
by- line coding, iterative coding and constant compar-
ison of codes throughout the analysis process.28 Codes 
with similar meanings were collapsed under subthemes. 
Through this iterative process, emergent themes were 
developed to arrive at the final themes. Team discussions 
were held regularly to agree on the final list of codes, 
subthemes and themes. A preliminary analysis of the 
qualitative findings was performed after 12 participants 
to assess for saturation.29 Saturation was assessed to be 
achieved during analysis when no new information was 
obtained from the findings.27 Participants’ quotes were 
selected to illustrate themes and subthemes. Codes were 
analysed using NVivo V.R1 (2020) software.

Integrated analysis
Quantitative and qualitative results were analysed and 
interpreted separately before integration using a joint 
comparison table.22 Themes or subthemes that described 
the same or common meaning or concept as the subscale 
were compared by putting them on the same rows of the 
table. For example, quantitative and qualitative results 
describing leadership in the PCNs were placed in the same 
row. Based on interpretation of the quantitative and qual-
itative results (ie, ‘integrated analysis’), each row was then 
summarised into an overarching idea (ie, a ‘key concept’) 
that answered the research question. The integrated anal-
ysis was classified as confirming if the quantitative and 
qualitative results converged or agreed with each other,22 
disconfirming if the quantitative and qualitative results 
diverged or contradicted each other, and expanded if the 
quantitative and qualitative results enhanced or provided 
a deeper understanding of each other. Additionally, the 
key concepts derived from the integrated analysis were 
guided by the CCM.26 Thus, these key concepts tracked 
closely to the CCM but were not identical. This alignment 
reflected the dual interest in being able to: (1) map to 
the CCM as it was the overarching theoretical framing of 
the study and (2) highlight the strengths and areas for 
enhancement regarding diabetes care delivery in the 
PCNs based on the CCM.

Here is an example of how the integrated analysis 
was performed: The quantitative ACIC items 1–5 were 
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compared with the qualitative theme 5 ‘enablers provided 
for performing PCN care’ in the same row in the joint 
table (online supplemental table 7). This was because 
both quantitative and qualitative results contained 
common concepts of leadership and policies that facili-
tated diabetes care delivery in the PCNs. ACIC items 1–5 
contained scores indicating good support for diabetes 
care, while three subthemes from theme 5 described 
good support for diabetes care. Since both quantitative 
and qualitative results agreed with each other, the inte-
gration was categorised as confirming. Contrastingly, 
ACIC item 6 ‘benefits’ was compared with theme 4 ‘finan-
cial aspects of PCN care’ and theme 6 ‘challenges faced 
in performing PCN care’ in the same row in the joint 
table. This was because both quantitative and qualitative 
results referred to the common concept of financial and 
organisational processes in performing diabetes care in 
the PCNs. Whereas ACIC item 6 had a score indicating 
basic to good support for diabetes care, four subthemes 
under theme 4 and theme 6 described financial and 
organisational obstacles faced in performing diabetes 
care in the PCNs. Since both quantitative and qualita-
tive results diverged, the integration was categorised as 
disconfirming. During the integrated analysis, common 
concepts (leadership, policies and processes for diabetes 
care delivery) were thus identified in both quantitative 
and qualitative data. These concepts are also components 
within the CCM element of ‘Organisation of Healthcare 
Delivery System’.26 Hence, the key concept ‘Organisa-
tion of Healthcare Delivery System has good support’ 
was derived. Besides tracking closely to the CCM as the 

theoretical framework of the study, the key concept also 
highlighted the PCNs’ strength in this aspect of diabetes 
care delivery.

RESULTS
Quantitative results
Overall, 179 HCPs (17.4% of 1030 PCN HCPs) comprising 
131 GPs, 18 nurses and 30 care coordinators, participated 
in the quantitative study (table 1). Their mean age was 
45.20 years (SD 11.02, range 23–76). They have worked 
for a mean of 2.89 years (SD 1.15) in the PCNs and each 
managed about 50 patients (IQR 20–100) (table 2). There 
was missing data from three variables from 19 HCPs, 
comprising 1.2% of all data: (1) duration of working 
(from five GPs), (2) number of working hours per week 
(from two GPs) and (3) number of diabetes patients 
(from eight GPs and four nurses).

ACIC in the PCNs
The mean ACIC total score for the PCNs was 5.62 out of 
11 (SD 1.93). The mean elements’ scores ranged from 
4.91 (SD 2.37) (Community Linkages) to 6.69 (SD 2.18) 
(Organisation of Healthcare Delivery System) (table 2, 
online supplemental table 8). Results showed that being 
a care coordinator as compared with a GP and managing 
more diabetes patients were associated with higher ACIC 
total scores (table 3).

Qualitative results
A total of 65 HCPs comprising 38 GPs, 12 nurses and 
15 care coordinators were interviewed. There were 30 

Table 1 Healthcare professionals’ characteristics across Primary Care Networks types

All (N=179)
GP- led type 
(N=76)

Group type 
(N=45)

Cluster type 
(N=58)

Effect size estimate 
(95% CI)* P value

Age, years, mean (SD) 45.20 (11.02) 46.22 (10.75) 42.47 (9.03) 45.97 (12.50) η2=0.02 (0.00 to 0.07) 0.157

Gender, count (%) Cramer’s V=0.17 0.087

  Female 85 (47.5) 39 (51.3) 15 (33.3) 31 (53.5)

  Male 94 (52.5) 37 (48.7) 30 (66.7) 27 (46.6)

Ethnicity, count (%) Cramer’s V=0.15 0.137

  Chinese 154 (86.0) 66 (86.8) 35 (77.8) 53 (91.4)

  Non- Chinese 25 (14.0) 10 (13.2) 10 (22.2) 5 (8.6)

Education, count (%) Cramer’s V=0.11 0.386

  Secondary or technical 37 (20.7) 21 (27.6) 6 (13.3) 10 (17.2)

  University (Bachelors) 42 (22.9) 16 (21.1) 11 (24.4) 14 (24.1)

  Postgraduate 101 (56.4) 39 (51.3) 28 (62.2) 34 (58.6)

Healthcare professional 
type, count (%)

Cramer’s V=0.12 0.263

  GP 131 (73.2) 51 (67.1) 37 (82.2) 43 (74.1)

  Nurse 18 (10.1) 8 (10.5) 5 (11.1) 5 (8.6)

  Care coordinator 30 (16.8) 17 (22.4) 3 (6.7) 10 (17.2)

*Effect size reported to two decimal places.
GP, general practitioner; η2, eta- squared point estimate.
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males and 35 females with a median age of 44 years (IQR 
33.5–52.0, range 23–61). We identified seven themes 
about the HCPs’ perspectives about diabetes care 
delivery in the PCNs in relation to the CCM (table 4): 
(1) PCNs provided much needed diabetes services, 
(2) PCN characteristics in diabetes care delivery 

(comprising continuity of care, convenient access, 
team- based care, patient- centred care, goal setting, 
patients empowered for self- care and building rapport 
with patients), (3) collaborating with community part-
ners, (4) financial aspects of PCN care, (5) enablers 
provided for performing PCN care, (6) challenges 

Table 2 Practice characteristics and Assessment of Chronic Illness Care (ACIC) scores across Primary Care Networks (PCNs) 
types

All
(N=179)

GP- led type
(N=76)

Group type
(N=45)

Cluster type
(N=58)

Effect size 
estimate (95% CI)* P value

Work in PCN, years, mean (SD), 
(n=174)

2.89 (1.15) 2.64 (1.18) 3.28 (1.10) 2.93 (1.06) η2=0.05†

(0.00 to 0.12)
0.011‡

Working hours per week, mean 
(SD), (n=177)

35.81 (13.0) 34.21 (12.26) 40.98 (8.68) 33.96 (15.63) η2=0.05†

(0.00 to 0.12)
0.009‡

Numbers of diabetes patients, 
median (IQR), (n=167)

50 (20–100) 50 (20–100) 50 (20–120) 50 (25–100) η2=-0.01 0.742

ACIC scores, mean (SD)§

ACIC total score 5.62 (1.93) 5.82 (1.96) 5.68 (2.01) 5.31 (1.82) η2=0.01
(0.00 to 0.06)

0.306

  Organisation of Healthcare 
Delivery System

6.69 (2.18) 6.87 (2.17) 7.03 (2.19) 6.18 (2.12) η2=0.03
(0.00 to 0.08)

0.088

  Community Linkages 4.91 (2.37) 5.05 (2.39) 4.47 (2.36) 5.06 (2.34) η2=0.01
(0.00 to 0.05)

0.355

  Self- Management Support 5.37 (2.34) 5.73 (2.39) 5.07 (2.62) 5.14 (1.99) η2=0.02
(0.00 to 0.07)

0.215

  Decision Support 5.80 (2.04) 5.87 (2.08) 6.04 (2.24) 5.53 (1.83) η2=0.01
(0.00 to 0.03)

0.434

  Delivery System Design 5.64 (2.35) 5.99 (2.29) 5.80 (2.54) 5.07 (2.18) η2=0.03
(0.00 to 0.09)

0.066

  Clinical Information Systems 5.95 (2.45) 6.18 (2.56) 6.30 (2.38) 5.39 (2.30) η2=0.03
(0.00 to 0.08)

0.097

  Integration of Chronic Care 
Model Components

4.97 (2.28) 5.04 (2.26) 5.09 (2.57) 4.79 (2.09) η2=0.00
(0.00 to 0.03)

0.761

*Effect size reported to two decimal places.
†Small effect.
‡p<0.05.
§Interpretation of ACIC scores: 0–2 indicating ‘little support for diabetes care’, 3–5 indicating ‘basic support for diabetes care’, 6–8 indicating 
‘good support for diabetes care’ and 9–11 indicating ‘full support for diabetes care’.
GP, general practitioner; η2, eta- squared point estimate.

Table 3 Linear mixed- effects regression model testing associations with Assessment of Chronic Illness Care total scores for 
healthcare professionals

Parameter Estimate 95% CI P value

Age, years −0.02 −0.05 to 0.01 0.127

Non- Chinese ethnicity vs Chinese 0.57 −0.26 to 1.31 0.185

General practitioner (GP) vs nurse −1.08 −2.30 to 0.14 0.101

GP vs care coordinator −1.48 −2.28 to 0.68 <0.001*

Nurse vs care coordinator −0.40 −1.51 to 0.71 0.481

Number of diabetes patients, per 50 patients 0.11 0.01 to 0.21 0.038†

*p<0.001.
†p<0.05.
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faced in performing PCN care and (7) aspects of care 
for enhancement.

PCNs provided much needed diabetes services
The HCPs agreed that PCNs provided useful diabetes 
services comprising diabetic retinal photography, diabetic 
foot screening and nurse counselling or education for 
their patients: ‘She’s a nurse educator, she does counsel-
ling, and I find it very useful. When you’re looking at the 
patients’ parameters, they get better when they follow her 
advice’ (GP- 3).

PCN characteristics in diabetes care delivery
Team- based care previously absent in the single- handed 
PCN clinics, was perceived by the GPs as important 
in improving chronic care. ‘My patient came down 
for foot screening. The nurse picked up that she has a 

foot infection. She took a picture and messaged me. I 
prescribed the medication and reviewed the patient soon’ 
(GP- 13).

Collaborating with community partners
The GPs suggested that they tapped into the government 
subsidised medications that the polyclinics were receiving: 
‘Our diabetes medications are not cheap, and they (the 
patients) get such a huge subsidy from polyclinic. My 
suggestion would be that they see me and the polyclinics 
send them the medications at polyclinic price’ (GP- 28).

Financial aspects of PCN care
Although there were Community Health Assist Scheme 
subsidies available at the PCNs to make care affordable 
for patients, there were concerns that the subsidies were 
insufficient, and that the subsidy amount should be 

Table 4 Healthcare professionals’ themes and subthemes about diabetes care

Themes Subthemes

Theme 1
PCNs provided much needed diabetes 
services

1.1 PCNs provided ancillary services
1.2 Nurses provided mobile services to clinics
1.3 Nurses used protocols and guidelines in diabetes management
1.4 Care coordinators helped with coordination and follow- up

Theme 2
PCN characteristics in diabetes care delivery

2.1 Patients received continuity of care
2.2 Convenient access to PCN care
2.3 PCNs provided team- based care
2.4 Patients received patient- centred care
2.5 Patients received goal setting for their diabetes
2.6 Patients empowered for self- care through patient education
2.7 Building rapport with patients

Theme 3
Collaborating with community partners

3.1 Working with polyclinics
3.2 Working with community partners

Theme 4
Financial aspects of PCN care

4.1 Financial gradient between PCN clinics and polyclinics
4.2 PCN fees affordable for diabetes care
4.3 PCN fees may be a barrier to care

Theme 5
Enablers provided for performing PCN care

5.1 Integrated care delivery in PCNs
5.2 Leadership provided to PCNs
5.3 Quality improvement process in patient care
5.4 Incentives provided to PCNs
5.5 Training provided for PCN staff
5.6 Support provided to PCNs to do their work
5.7 Use of patients’ medical records
5.8 Team camaraderie, trust and relationship

Theme 6
Challenges faced in performing PCN care

6.1 Fragmented care delivery in PCNs
6.2 Heterogeneity and autonomy of PCN practices
6.3 Lack of physical space in PCN clinics
6.4 Evaluating the effectiveness of PCN care on patient outcomes
6.5 Administrative work and data collection
6.6 Lack of access to medical records to manage patients with complex needs
6.7 Mismatch perceptions about nurse counselling

Theme 7
Aspects of care for enhancement

7.1 Increase use of technology in diabetes care
7.2 Enhance nurses’ role in PCNs
7.3 Increase access to subsidised allied health services
7.4 Reduce variation in work processes
7.5 Having GPs with special interests in PCNs

GPs, general practitioners; PCNs, Primary Care Networks.
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increased: ‘I think giving patients that choice and empow-
erment so increasing their Community Health Assist 
Scheme subsidies … Inflation, cost of living is a big issue, 
and there’s never enough to go around’ (GP- 22).

Enablers provided for performing PCN care
The HCPs perceived that PCNs provided integrated 
patient- centred care to their patients that was structured 
and considered patients’ individual needs and prefer-
ences: ‘For patients, their benefit is that the GPs spend 
more time giving the consultation and explain about 
the conditions and the management plan. We (the 
PCNs) provide all the services in under one roof for foot 
screening and eye screening instead of referring patient 
to specialist clinics or polyclinics’ (Coordinator- 1).

Participants mentioned the team camaraderie, support 
and friendships that arose from joining a PCN: ‘There’s a 
sense of camaraderie. There’s a bridge between the solo 
doctors and the larger primary care group such as the 
polyclinics. Besides diabetes, the larger picture is that we 
have support and resource that I think would have not 
been possible if it’s just GPs alone’ (GP- 27).

Challenges faced in performing PCN care
The HCPs felt that fragmented care occurred in the 
PCNs when patients moved between the PCNs and the 
polyclinics:

‘They (the patients) will come in … certain med-
icines they collect from us (the PCN clinics), cer-
tain medicines they collect from the polyclinic. We 
do their tests, we’ll discuss with them their medical 
conditions, we tweak the management, or we write 
a memo to the (polyclinic) doctor. But that’s not an 
official shared care’ (GP- 33).

Nurses did not have adequate access to the patients’ 
medical records which impeded their effectiveness in 
tailoring their advice to patients during counselling:

‘When I cannot assess the clinic’s system, it’s based on 
a lot of my being a detective, my observation, and a 
detailed assessment before I can work in partnership 
with the patients. If I can have this information, then 
I’ll be able to provide customised education to the 
patient more confidently’ (Nurse- 3).

Aspects of care for enhancement
The HCPs advocated for the greater use of technology 
in facilitating diabetes care in the PCNs: ‘For improving 
PCN is to harness technology using tele- support, tele- 
collaborations. Singapore is land scarce, right? Can tech-
nology overcome it with tele- team care? Then we don’t 
need the physical primary space’ (GP- 9).

Some GPs proposed that the PCNs should have GPs with 
special interests to increase their scope of work within the 
PCNs instead of referring patients to the hospital special-
ists: ‘We’re (the doctors) not good at everything. If you 
have several GPs working together, they may have a GP 

with a special interest in a certain area, and they can do 
an internal referral’ (GP- 28).

Integrated analysis results
The ACIC elements’ scores were integrated with the 
themes and subthemes using a joint comparison table, 
resulting in eight key concepts for diabetes care delivery 
in the PCNs (table 5): (1) CCM- consistent diabetes care 
delivery has basic support, (2) Organisation of Healthcare 
Delivery System has good support, (3) Community Link-
ages has basic support, (4) Self- Management Support has 
basic support, (5) Decision Support has basic support, 
(6) Delivery System Design has basic support, (7) Clin-
ical Information Systems has basic support and (8) Inte-
gration of Care has basic support. Overall, the qualitative 
findings supported the CCM- consistent diabetes care 
delivery in the PCNs, with 19 confirming subthemes, 15 
disconfirming subthemes, two expanded subthemes and 
one subtheme that was not integrated with the quanti-
tative findings (online supplemental table 7). Support 
provided to PCNs to do their work (subtheme 5.6) was 
both confirming and disconfirming for the key concept 
of Decision Support receiving basic support in the PCNs. 
Among the CCM elements, Organisation of Healthcare 
Delivery System, Self- Management Support, Decision 
Support, Delivery System Design and Clinical Informa-
tion Systems were more supported than Community 
Linkages and Integration of Care.

DISCUSSION
The PCNs received support to provide CCM- consistent 
patient- centred diabetes care which differed according 
to the ACIC elements. The HCPs perceived that Organ-
isation of Healthcare Delivery System, Self- Management 
Support, Decision Support, Delivery System Design and 
Clinical Information Systems in the PCNs were more 
supported than Community Linkages and Integration of 
Care.30 31

CCM-consistent diabetes care delivery
Our study found that there was basic support for CCM- 
consistent diabetes care delivery in the PCNs. Although 
the PCNs attempted to deliver integrated under- one- roof 
diabetes care for patients, there was still fragmentation. 
For example, coordinating care with patients who moved 
between polyclinics and the PCN clinics and allowing 
access to patients’ medical information for the nurses, 
could be better integrated.

Organisation of Healthcare Delivery System
Our finding of good support in the PCNs was congruent 
with other studies.32 33 Support from PCN leaders for high- 
quality chronic disease management, quality improve-
ment in diabetes care and incentives encouraged the 
HCPs to provide high quality diabetes care. Contrastingly, 
the HCPs described how the financial gradient between 
PCNs and polyclinics influenced how patients perceived 

P
rotected by copyright.

 on June 18, 2024 at S
w

ets S
ubscription S

ervice 52709191.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2024-083992 on 18 June 2024. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2024-083992
http://bmjopen.bmj.com/


8 Goh LH, et al. BMJ Open 2024;14:e083992. doi:10.1136/bmjopen-2024-083992

Open access 

that polyclinics were more affordable than GP clinics 
despite financial enablers such as the Community Health 
Assist Scheme.

Community Linkages
This element received the least support for diabetes care 
in the PCNs, contrasting with literature.33 34 Although 
there were community providers in Singapore, the HCPs 
did not refer their patients to them due to challenges 
such as matching patients’ needs to the resources, the 

lack of clinical follow- up with the community providers 
and familiarity of referring patients to the polyclinics.

Self-Management Support
Effective Self- Management Support improved clinical 
indicators, health- related quality of life, self- efficacy, 
disease knowledge35 and reduced healthcare utilisation.36 
The HCPs integrated patient- centred Self- Management 
Support in the PCNs. They used structured education to 
empower and support patients in embedding self- care in 

Table 5 Healthcare professionals’ joint comparison table showing integrated analysis of quantitative and qualitative results

Integrated analysis Quantitative results Qualitative results

Key concepts for 
diabetes care

Classifying the 
integration

ACIC total or element score (mean 
score/SD, interpretation)* Theme†

Chronic Care Model- 
consistent diabetes care 
delivery has basic support

Confirming ACIC total score (5.62/1.93, basic 
support)

Enablers provided for performing PCN

Disconfirming Challenges faced in performing PCN care

Organisation of Healthcare 
Delivery System has good 
support

Confirming Organisation of Healthcare Delivery 
System (6.69/2.18, good support)

Enablers provided for performing PCN 
care

Disconfirming Financial aspects of PCN care
Challenges faced in performing PCN care

Community Linkages has 
basic support

Confirming Community Linkages (4.91/2.37, basic 
support)

Financial aspects of PCN care

Disconfirming Collaborating with community partners

Self- Management Support 
has basic support

Confirming Self- Management Support (5.37/2.34, 
basic support)

PCN characteristics in diabetes care 
delivery

Disconfirming Challenges faced in performing PCN care

Decision Support has 
basic support

Confirming Decision Support (5.80/2.04, basic 
support)

PCNs provided much needed diabetes 
services
Enablers provided for performing PCN 
care

Disconfirming Enablers provided for performing PCN 
care

Delivery System Design 
has basic support

Confirming Delivery System Design (5.64/2.35, 
basic support)

PCNs provided much needed diabetes 
services
PCN characteristics in diabetes care 
delivery

Expanded Aspects of care for enhancement

Disconfirming Challenges faced in performing PCN care 
Aspects of care for enhancement

Clinical Information 
Systems has basic support

Confirming Clinical Information Systems 
(5.95/2.45, basic support)

Enablers provided for performing PCN 
care

Disconfirming Challenges faced in performing PCN care

Integration of Care has 
basic support

Confirming Integration of Chronic Care Model 
Components (4.97/2.28, basic 
support)

PCNs provided diabetes services
PCN characteristics in diabetes care 
delivery

Disconfirming Challenges faced in performing PCN care
Collaborating with community partners

– Integration not 
possible

– Enablers provided for performing PCN 
care

*Interpretation of ACIC scores: 0–2 indicating ‘little support for diabetes care’, 3–5 indicating ‘basic support for diabetes care’, 6–8 indicating 
‘good support for diabetes care’ and 9–11 indicating ‘full support for diabetes care’.
†Qualitative themes from healthcare professionals.
ACIC, Assessment of Chronic Illness Care; PCNs, Primary Care Networks.
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their lives. This education was coupled with follow- up, 
provision of self- help materials to improve their disease 
or treatment knowledge, help with psychological coping, 
and increasing their responsibility in medication adher-
ence and making lifestyle choices.

Decision Support
The HCPs received good support for the use of evidence- 
based guidelines and protocols, training and admin-
istrative support for their work. However, the diabetes 
guidelines were not embedded within the clinic manage-
ment system, thus limiting its effectiveness in providing 
clinical decision support for the HCPs.37 Additionally, 
support from specialists in diabetes care in the PCNs 
was uncommon. To ensure a successful integration 
between the specialists and PCNs in providing diabetes 
care, joint planning, integrated information communi-
cation technology, shared clinical priorities, incentives 
and continuing professional development should be 
present.38

Delivery System Design
There was evidence of continuity of care, convenient 
access, team- based care and provision of ancillary services 
in the PCNs.18 39 The HCPs demonstrated willingness to 
collaborate to deliver high- quality care, aligning with liter-
ature that suggested that strong networks and increased 
communication between providers facilitated CCM 
implementation.40 The HCPs also opined that the nurses 
should play a greater role in the PCNs, a view congruent 
with studies advocating that nurses should be integrated 
into GP practices.41 Hence, the PCNs should address 
the nurses’ scope of practice, funding and training to 
expand their role. Additionally, the HCPs called for 
increase access to subsidised allied health services such as 
dietitian, podiatry and physiotherapy. The allied health 
professionals could assist the PCNs in the assessment and 
treatment of diabetes patients42 and diabetes complica-
tions such as leg ulcers.43

Furthermore, the HCPs advocated an increase in tech-
nology use in diabetes care to enhance patients’ self- 
management and adherence and mitigate the lack of clinic 
space for patient care. While telehealth interventions have 
been shown to improve diabetes health outcomes, clinical 
monitoring and management,44 supporting patients’ self- 
management efforts,45 and barriers such as lower socio-
economic status, limited language proficiency and access 
to technology, for example, internet, should be addressed 
before implementation.46 Finally, there were mixed views 
from the PCNs GPs about having GPs with special inter-
ests in the PCNs through learning extra skills to manage 
chronic conditions beyond routine GP care. Potential 
advantages could be increased access to specialist inves-
tigations, increased job satisfaction and improved access 
for patients,47 while disadvantages include fragmentation 
of care and de- skilling of GPs who did not have special 
interests. A 2019 systematic review called for greater work-
force clarity and regulation of GPs with special interests.48

Clinical Information Systems
The HCPs used shared patients’ electronic medical 
records to follow- up on patients’ treatment plans. The 
collaborative use of the Clinical Information Systems 
can improve patients’ health outcomes by enhancing 
feedback to providers and improving their responses, for 
example, medication adjustment to clinical data15 and 
improving guideline adherence.49 Additionally, the PCNs 
conducted quality improvement sessions for their teams 
to improve their performance in diabetes care using 
data from the medical records or the Chronic Disease 
Registry.50 However, there were barriers to the care 
delivery such as the lack of access to medical records for 
the nurses to manage patients with complex needs and 
the Chronic Disease Registry not linked to guidelines or 
reminders.

Integration of Care
After joining the PCNs, the GP clinics were adapting 
their processes and workflows to do things differently. 
Within the PCN clinics, there were different stakeholders 
involved in the work processes. Many nurses and care 
coordinators were not employees of the GP clinics. Their 
work processes were determined by the PCN Headquar-
ters and less likely to align to the processes determined 
by the GPs. For example, the nurses used health educa-
tion materials that were different from what the GPs 
used. Another example was the challenge involved in the 
integration of the clinic management system to ensure 
continuity, coordination and follow- up of patients within 
the clinic, with community partners and with the national 
electronic health records. Hence, integration between 
different processes, workflows and CCM elements within 
the PCNs needed more engagement from key stake-
holders in obtaining an understanding what was required, 
and the resources needed for integrating care.51

Team camaraderie, trust and relationship built through 
joining the PCNs was unexpected but welcoming to the 
HCPs. Trust among the PCN HCPs indicated their will-
ingness to collaborate to deliver care, have informal peer 
sharing and learning, exchange of patients’ information 
through electronic medical records, sharing of profes-
sional knowledge and balancing out members’ differ-
ences in skills and contributions to the networks.52 The 
PCNs should continue to build on this core strength of 
team camaraderie to facilitate collaborations within and 
without their PCNs to enhance diabetes care delivery for 
their patients.

Associations of ACIC total score with HCPs’ characteristics
In this study, the care coordinators as compared with GPs 
gave higher ACIC scores. The care coordinators have 
less clinical interaction with patients and might not have 
accurately evaluated the practice characteristics related to 
the CCM elements, as compared with the GPs. However, it 
was important to involve a mixture of clinicians and non- 
clinician HCPs to ensure a more balanced perspective on 
the care delivery in the PCNs.25 Additionally, managing 
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more diabetes patients in the PCNs and thus having more 
frequent interactions with the clinics processes was asso-
ciated with the perception of more CCM- consistent care.

Study limitations include the following: first, the obser-
vational cross- sectional design did not make possible 
to assess causality in the observed associations between 
participant and clinic features, and perceived quality of 
care in the quantitative study data. Additionally, the data 
was obtained by participants’ self- reporting that could 
have recall bias and social desirability bias. Due to limita-
tion of resources, neither objective measures nor external 
validation of the reported data were incorporated in this 
study. Second, convenience sampling was used for HCP 
recruitment, raising concerns about selection bias, thus 
affecting the generalisability of the findings. However, 
the HCPs in the study were recruited across all PCNs to 
ensure fair representation. Thus, the results obtained 
from this sample might accurately reflect the characteris-
tics and behaviours of the entire population. Third, there 
was no information about the non- PCN GP clinics, and 
other non- participating HCPs to compare their charac-
teristics with our participants. However, the inputs from 
HCPs across the 10 PCNs were sought in a rigorous way 
that might mitigate these limitations. Additionally, we 
used the CCM, a validated and relevant care model to 
evaluate the consistency of diabetes care delivery and 
to give recommendations for practical enhancements 
of the PCNs. Finally, the mixed- methods integrated 
the study findings to derive meaningful recommenda-
tions to enhance the care delivery in the PCNs. Future 
research should consider using independent observers 
in completing the quantitative component instead of 
the HCPs. Additionally, external validation using objec-
tive data such as resource allocation, patient outcomes 
or adherence to clinical guidelines within the PCNs can 
be performed. This approach will provide a more objec-
tive and comprehensive assessment of the support for 
diabetes care delivery.

CONCLUSION
This mixed- methods study found that there was support 
for diabetes care delivery consistent with the CCM in 
the Singapore PCNs. The PCNs HCPs perceived support 
for the elements of Organisation of Healthcare Delivery 
System, Self- Management Support, Decision Support, 
Delivery System Design and Clinical Information Systems 
for diabetes care delivery. However, Community Linkages 
and Integration of Care required enhancement.

Acknowledgements The authors would like to thank all participating healthcare 
professionals from the Singapore Primary Care Networks.

Contributors LHG, EST and DY conceptualised the study design. LHG applied for 
ethics approval for the study, recruited the study participants, collected the data, 
managed the survey data and transcribed the interviews. LHG and CJRS coded the 
transcripts, derived the themes and interpreted the qualitative data. LHG and AS 
analysed and interpreted the quantitative data and discussed with JMV. LHG wrote 
the draft manuscript. All authors reviewed and approved the final manuscript. LHG 
is the guarantor of the overall contents of this study.

Funding National Medical Research Council Singapore and Ministry of Health 
under Research Training Fellowship (MOH- FLWSHP19nov- 0003/MOH- 000436- 00).

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 was approved by 
National University of Singapore Institutional Review Board, Reference Code LS- 19- 
298. Participants gave informed consent to participate in the study before taking 
part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in 
the article or uploaded as supplementary information. Data available as online 
supplemental tables.

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
Lay Hoon Goh http://orcid.org/0000-0003-1536-3050

REFERENCES
 1 National Population and Talent Division, Strategy Group, Prime 

Minister’s Office, Singapore Department of Statistics, Ministry of 
Home Affairs, Immigration & Checkpoints Authority. Population in 
Brief 2023. Singapore: National Population and Talent Division, 2023.

 2 Phan TP, Alkema L, Tai ES, et al. Forecasting the burden of type 2 
diabetes in Singapore using a demographic epidemiological model of 
Singapore. BMJ Open Diabetes Res Care 2014;2:e000012. 

 3 Ministry of Health Singapore. Disease Burden. Singapore: 
Government of Singapore, 2021. Available: https://www.moh.gov. 
sg/resources-statistics/singapore-health-facts/disease-burden 
[accessed 6 Apr 2024].

 4 Ministry of Health Singapore. Primary Healthcare Services. 
Singapore: Government of Singapore, 2023. Available: https://
www.moh.gov.sg/our-healthcare-system/healthcare-services-and- 
facilities/primary-healthcare-services [accessed 22 Mar 2024].

 5 Health Information Division, Ministry of Health, Singapore. Primary 
Care Survey 2014 Report; Singapore, 2014.

 6 Chow WL, Wang VW, Low YS, et al. Factors that influence the 
choice of seeking treatment at polyclinics. Singapore Med J 
2012;53:109–15.

 7 Tan NC. PAIR UP for primary care excellence: perspectives from 
a primary healthcare provider in Singapore. Singapore Med J 
2014;55:110–5; . 

 8 Foo KM, Sundram M, Legido- Quigley H. Facilitators and barriers of 
managing patients with multiple chronic conditions in the community: 
a qualitative study. BMC Public Health 2020;20:273. 

 9 Tikkanen R, Osborn R, Mossialos E, et al. The Commonwealth 
Fund International Health Care System Profiles: Singapore. 2020, 
Available: https://www.commonwealthfund.org/international-health- 
policy-center/countries/singapore [Accessed 18 Feb 2024].

 10 Agency for Integrated Care Singapore. Primary Care Pages. 
Primary Care Networks (PCN), 2023. Available: https://www. 
primarycarepages.sg/schemes-and-programmes/primary-care- 
networks [Accessed 18 Nov 2023].

 11 Ministry of Health Singapore. Community Health Assist Scheme 
(CHAS) Subsidies. Singapore: Government of Singapore, 2023. 

P
rotected by copyright.

 on June 18, 2024 at S
w

ets S
ubscription S

ervice 52709191.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2024-083992 on 18 June 2024. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1536-3050
http://dx.doi.org/10.1136/bmjdrc-2013-000012
https://www.moh.gov.sg/resources-statistics/singapore-health-facts/disease-burden
https://www.moh.gov.sg/resources-statistics/singapore-health-facts/disease-burden
https://www.moh.gov.sg/our-healthcare-system/healthcare-services-and-facilities/primary-healthcare-services
https://www.moh.gov.sg/our-healthcare-system/healthcare-services-and-facilities/primary-healthcare-services
https://www.moh.gov.sg/our-healthcare-system/healthcare-services-and-facilities/primary-healthcare-services
https://pubmed.ncbi.nlm.nih.gov/22337185
http://dx.doi.org/10.11622/smedj.2014030
http://dx.doi.org/10.1186/s12889-020-8375-8
https://www.commonwealthfund.org/international-health-policy-center/countries/singapore
https://www.commonwealthfund.org/international-health-policy-center/countries/singapore
https://www.primarycarepages.sg/schemes-and-programmes/primary-care-networks
https://www.primarycarepages.sg/schemes-and-programmes/primary-care-networks
https://www.primarycarepages.sg/schemes-and-programmes/primary-care-networks
http://bmjopen.bmj.com/


11Goh LH, et al. BMJ Open 2024;14:e083992. doi:10.1136/bmjopen-2024-083992

Open access

Available: https://www.chas.sg/content.aspx?id=636 [accessed 18 
Nov 2023].

 12 Ministry of Health Singapore. Government of Singapore; Speech by 
Minister of State for Health, Dr Lam Pin Min, at the MOH Committee 
of Supply Debate 2017, 2017. Available: https://www.moh.gov.sg/ 
news-highlights/details/speech-by-minister-of-state-for-health- 
dr-lam-pin-min-at-the-moh-committee-of-supply-debate-2017 
[Accessed 18 Nov 2023].

 13 Agency for Integrated Care Singapore. Primay Care Networks 
Guidelines on PCN Care Plus Fee. Singapore, 2020.

 14 Zheng LF, Koh YLE, Sankari U, et al. Asthma care based on Chronic 
Care Model in an aging Asian community. NPJ Prim Care Respir Med 
2019;29:16. 

 15 Stellefson M, Dipnarine K, Stopka C. The chronic care model and 
diabetes management in US primary care settings: a systematic 
review. Prev Chronic Dis 2013;10:E26. 

 16 Goh LH, Siah CJR, Tam WWS, et al. Effectiveness of the chronic care 
model for adults with type 2 diabetes in primary care: a systematic 
review and meta- analysis. Syst Rev 2022;11:273. 

 17 American Diabetes Association Professional Practice Committee. 
Improving care and promoting health in populations: standards of 
care in diabetes- 2024. Diabetes Care 2024;47:S11–9. 

 18 Foo CD, Surendran S, Tam CH, et al. Perceived facilitators and 
barriers to chronic disease management in primary care networks of 
Singapore: a qualitative study. BMJ Open 2021;11:e046010. 

 19 Surendran S, Foo CD, Matchar DB, et al. Developing integration 
among stakeholders in the primary care networks of Singapore: a 
qualitative study. BMC Health Serv Res 2022;22:782. 

 20 Goh LH, Szücs A, Siah CJR, et al. Patient perspectives of diabetes 
care in primary care networks in Singapore: a mixed- methods study. 
BMC Health Serv Res 2023;23:1445. 

 21 van Staalduinen DJ, van den Bekerom PEA, Groeneveld SM, 
et al. Differing professional perspectives on the interprofessional 
collaboration in IPUs: a mixed- methods study. Int J Integr Care 
2023;23:5:5:. 

 22 Creswell JW, Clark VLP. Designing and Conducting Mixed Methods 
Research. 3rd Ed. Los Angeles: SAGE Publications, Inc, 2017.

 23 Select Statistical Services Limited. Population mean- sample size 
calculator. Available: https://select-statistics.co.uk/calculators/ 
sample-size-calculator-population-mean [Accessed 12 Aug 2021].

 24 Scheaffer RL, Mendenhall W, Ott RL, et al. Selecting the Sample 
Size for Estimating Population Means and Totals. Elementary Survey 
Sampling. 7th Ed. Cengage Learning, 2011.

 25 Parchman ML, Noel PH, Culler SD, et al. A randomized trial of 
practice facilitation to improve the delivery of chronic illness care in 
primary care: initial and sustained effects. Implement Sci 2013;8:93. 

 26 Bonomi AE, Wagner EH, Glasgow RE, et al. Assessment of chronic 
illness care (ACIC): a practical tool to measure quality improvement. 
Health Serv Res 2002;37:791–820. 

 27 Braun V, Clarke V, Hayfield N, et al. Thematic analysis. In: 
Liamputtong P, ed. Handbook of Research Methods in Health Social 
Sciences. Springer Singapore, 2019: 843–60.

 28 Green J, Thorogood N. Qualitative Methods for Health Research. 4th 
edn. Sage Publications, 2018.

 29 Guest G, Bunce A, Johnson L. How many interviews are enough? 
An experiment with data saturation and variability. Field Methods 
2006;18:59–82. 

 30 Wong K, Boulanger L, Smalarz A, et al. Impact of care management 
processes and integration of care on blood pressure control in 
diabetes. BMC Fam Pract 2013;14:30. 

 31 Noël PH, Parchman ML, Palmer RF, et al. Alignment of patient and 
primary care practice member perspectives of chronic illness care: a 
cross- sectional analysis. BMC Fam Pract 2014;15:57. 

 32 Noël PH, Lanham HJ, Palmer RF, et al. The importance of relational 
coordination and reciprocal learning for chronic illness care within 
primary care teams. Health Care Manage Rev 2013;38:20–8. 

 33 Rodriguez- Blazquez C, João Forjaz M, Gimeno- Miguel A, et al. 
Assessing the pilot implementation of the Integrated Multimorbidity 
Care Model in five European settings: results from the Joint Action 
CHRODIS- PLUS. Int J Environ Res Public Health 2020;17:5268. 

 34 Morgan JM, Mensa- Wilmot Y, Bowen S- A, et al. Implementing 
key drivers for diabetes self- management education and support 
programs: early outcomes, activities, facilitators, and barriers. Prev 
Chronic Dis 2018;15:E15. 

 35 Dineen- Griffin S, Garcia- Cardenas V, Williams K, et al. Helping 
patients help themselves: a systematic review of self- management 
support strategies in primary health care practice. PLoS One 
2019;14:e0220116. 

 36 Allegrante JP, Wells MT, Peterson JC. Interventions to support 
behavioral self- management of chronic diseases. Annu Rev Public 
Health 2019;40:127–46. 

 37 Chen W, Howard K, Gorham G, et al. Design, effectiveness, and 
economic outcomes of contemporary chronic disease clinical 
decision support systems: a systematic review and meta- analysis. J 
Am Med Inform Assoc 2022;29:1757–72. 

 38 Nicholson C, Jackson C, Marley J. A governance model for 
integrated primary/secondary care for the health- reforming first 
world – results of a systematic review. BMC Health Serv Res 
2013;13:528. 

 39 Foo CD, Surendran S, Jimenez G, et al. Primary care networks and 
Starfield’s 4Cs: a case for enhanced chronic disease management. 
Int J Environ Res Public Health 2021;18. 

 40 Kadu MK, Stolee P. Facilitators and barriers of implementing the 
chronic care model in primary care: a systematic review. BMC Fam 
Pract 2015;16:12. 

 41 Aerts N, Van Bogaert P, Bastiaens H, et al. Integration of nurses in 
general practice: a thematic synthesis of the perspectives of general 
practitioners, practice nurses and patients living with chronic illness. 
J Clin Nurs 2020;29:251–64. 

 42 Dorning H, Bardsley M. Focus on: Allied health professionals. Can 
we measure quality of care?. London: The Health Foundation & The 
Nuffield Trust, 2014.

 43 Davis SF, Enderby P, Harrop D, et al. Mapping the contribution 
of allied health professions to the wider public health workforce: 
a rapid review of evidence- based interventions. J Public Health 
2016;39:fdw023. 

 44 Santos DS, Batistelli CRS, Lara MMDS, et al. The effectiveness 
of the use of telehealth programs in the care of individuals with 
hypertension and, or diabetes mellitus: systematic review and meta- 
analysis. Diabetol Metab Syndr 2022;14:76. 

 45 Ashrafzadeh S, Hamdy O. Patient- driven diabetes care of the future 
in the technology era. Cell Metab 2019;29:564–75. 

 46 Agarwal S, Simmonds I, Myers AK. The use of diabetes technology 
to address inequity in health outcomes: limitations and opportunities. 
Curr Diab Rep 2022;22:275–81. 

 47 Manski- Nankervis JA. Evolution of health professional roles: GPs 
with a special interest in diabetes. Diabetes & Primary Care Australia 
2016;1:52–4.

 48 Yellamaty V, Ball L, Crossland L, et al. General practitioners with 
special interests: an integrative review of their role, impact and 
potential for the future. Aust J Gen Pract 2019;48:639–43. 

 49 Campanella P, Lovato E, Marone C, et al. The impact of electronic 
health records on healthcare quality: a systematic review and meta- 
analysis. Eur J Public Health 2016;26:60–4. 

 50 Shah A. Using data for improvement. BMJ 2019;364:l189. 
 51 Tham TY, Tran TL, Prueksaritanond S, et al. Integrated health 

care systems in Asia: an urgent necessity. Clin Interv Aging 
2018;13:2527–38. 

 52 Mitterlechner M. Leadership in integrated care networks: a literature 
review and opportunities for future research. Int J Integr Care 
2020;20:6. 

P
rotected by copyright.

 on June 18, 2024 at S
w

ets S
ubscription S

ervice 52709191.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2024-083992 on 18 June 2024. D

ow
nloaded from

 

https://www.chas.sg/content.aspx?id=636
https://www.moh.gov.sg/news-highlights/details/speech-by-minister-of-state-for-health-dr-lam-pin-min-at-the-moh-committee-of-supply-debate-2017
https://www.moh.gov.sg/news-highlights/details/speech-by-minister-of-state-for-health-dr-lam-pin-min-at-the-moh-committee-of-supply-debate-2017
https://www.moh.gov.sg/news-highlights/details/speech-by-minister-of-state-for-health-dr-lam-pin-min-at-the-moh-committee-of-supply-debate-2017
http://dx.doi.org/10.1038/s41533-019-0130-1
http://dx.doi.org/10.5888/pcd10.120180
http://dx.doi.org/10.1186/s13643-022-02117-w
http://dx.doi.org/10.2337/dc24-S001
http://dx.doi.org/10.1136/bmjopen-2020-046010
http://dx.doi.org/10.1186/s12913-022-08165-1
http://dx.doi.org/10.1186/s12913-023-10310-3
http://dx.doi.org/10.5334/ijic.7516
https://select-statistics.co.uk/calculators/sample-size-calculator-population-mean
https://select-statistics.co.uk/calculators/sample-size-calculator-population-mean
http://dx.doi.org/10.1186/1748-5908-8-93
http://dx.doi.org/10.1111/1475-6773.00049
http://dx.doi.org/10.1177/1525822X05279903
http://dx.doi.org/10.1186/1471-2296-14-30
http://dx.doi.org/10.1186/1471-2296-15-57
http://dx.doi.org/10.1097/HMR.0b013e3182497262
http://dx.doi.org/10.3390/ijerph17155268
http://dx.doi.org/10.5888/pcd15.170399
http://dx.doi.org/10.5888/pcd15.170399
http://dx.doi.org/10.1371/journal.pone.0220116
http://dx.doi.org/10.1146/annurev-publhealth-040218-044008
http://dx.doi.org/10.1146/annurev-publhealth-040218-044008
http://dx.doi.org/10.1093/jamia/ocac110
http://dx.doi.org/10.1093/jamia/ocac110
http://dx.doi.org/10.1186/1472-6963-13-528
http://dx.doi.org/10.3390/ijerph18062926
http://dx.doi.org/10.1186/s12875-014-0219-0
http://dx.doi.org/10.1186/s12875-014-0219-0
http://dx.doi.org/10.1111/jocn.15092
http://dx.doi.org/10.1093/pubmed/fdw023
http://dx.doi.org/10.1186/s13098-022-00846-5
http://dx.doi.org/10.1016/j.cmet.2018.09.005
http://dx.doi.org/10.1007/s11892-022-01470-3
http://dx.doi.org/10.31128/AJGP-02-19-4849
http://dx.doi.org/10.1093/eurpub/ckv122
http://dx.doi.org/10.1136/bmj.l189
http://dx.doi.org/10.2147/CIA.S185048
http://dx.doi.org/10.5334/ijic.5420
http://bmjopen.bmj.com/

	Integrated patient-centred care for type 2 diabetes in Singapore Primary Care Networks: a mixed-methods study
	Abstract
	Background
	Methods
	Design and sample
	Patient and public involvement

	Data collection
	Quantitative study
	Qualitative study

	Data analysis
	Quantitative analysis
	Qualitative analysis
	Integrated analysis


	Results
	Quantitative results
	ACIC in the PCNs
	Qualitative results
	PCNs provided much needed diabetes services
	PCN characteristics in diabetes care delivery
	Collaborating with community partners
	Financial aspects of PCN care
	Enablers provided for performing PCN care
	Challenges faced in performing PCN care
	Aspects of care for enhancement

	Integrated analysis results

	Discussion
	CCM-consistent diabetes care delivery
	Organisation of Healthcare Delivery System
	Community Linkages
	Self-Management Support
	Decision Support
	Delivery System Design
	Clinical Information Systems
	Integration of Care
	Associations of ACIC total score with HCPs’ characteristics

	Conclusion
	References


