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Supplementary Figure 1. Enrollment, Randomization, Follow-up, and Analysis of CIC-
PDD Study Patients.

Note: CHCs=Community Health Centers.
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Supplementary Figure 2. The cost distribution after 12 months.
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Supplementary Tables

Supplementary Table 1. Baseline characteristics.

Group

N

Sociodemographic characteristics

Sex
Male
Female

Age, mean (SD)

Marital status

Married

Not married

Residency
Urban
Rural

Educational attainment
Middle school or below
High school or above

Household income

<26000
=26000

Tobacco Use

No

Yes
Alcohol Use

No

Yes

Clinical characteristics
HbA1c, mean (SD)
PCS-12, mean (SD)
MCS-12, mean (SD)

Health economic characteristics
Health utility and effects

SCL-20 score, mean (SD)

Health utilities, mean (SD)
Cost components
Direct costs related to health
care utilization, mean (SD)

Indirect

outpatient, mean (SD)

costs

due

to

Indirect costs due to inpatient,

mean (SD)
Time

costs

and

lost

Overall

630

189 (30.00)
441 (70.00)
67.58 (7.16)

525 (83.33)
105 (16.67)

179 (28.41)
451 (71.59)

406 (64.44)
224 (35.56)

349 (55.40)
281 (44.60)

576 (91.43)
54 (8.57)

550 (87.30)
80 (12.70)

8.11 (1.39)
36.62 (9.22)
36.85 (18.54)

1.37 (0.67)
0.75 (0.16)
2642.41
(7175.06)

36.95 (62.47)

94.46 (434.17)

270.96 (720.66)

Usual Care Group

355

92 (25.92)
263 (74.08)
67.91 (7.01)

294 (82.82)
61 (17.18)

78 (21.97)
277 (78.03)

231 (65.07)
124 (34.93)

218 (61.41)
137 (38.59)

327 (92.11)
28 (7.89)

315 (88.73)
40 (11.27)

8.09 (1.19)
37.05 (9.38)
36.15 (20.60)

1.38 (0.69)
0.75 (0.16)
2747.39
(6845.97)

36.15 (62.80)

96.39 (373.68)

276.62 (805.84)

Integrated Care P
Group
275

0.011
97 (35.27)
178 (64.73)
67.15 (7.35) 0.190

0.693
231 (84.00)
44 (16.00)

0.000
101 (36.73)
174 (63.27)

0.709
175 (63.64)
100 (36.36)

0.001
131 (47.64)
144 (52.36)

0.486
249 (90.55)
26 (9.45)

0.220
235 (85.45)
40 (14.55)
8.14 (1.61) 0.694
36.05 (9.00) 0.176
37.77 (15.49) 0.276
1.37 (0.64) 0.849
0.75 (0.16) 0.948
2506.88
(7589.34) 0.677
37.99 (62.15)

0.715
91.97 (502.31)

0.899
263.65 (594.26) 0.823




productivity, mean (SD)
Note: SCL-20 = The Symptom Checklist-20; HbA1c = Hemoglobin A1c; PCS-12 = Physical Component Summary-

12; MCS-12 = Mental Component Summary-12. Data are mean (SD) or n (%), unless otherwise indicated. Statistical
tests were conducted using two-sided t test for continuous variables and Chi-square test for categorical variables.




Supplementary Table 2: The distribution of the lost-to-follow-up participants.

Enhanced

Usual Care Integrated
Group Group Care Group P value Chi square
Lost to follow-up 0.208 1.58
Deceased 8 (34.78) 4 (18.18)
Withdrawn 15 (65.22) 18 (81.82)

Note: Statistical tests were conducted using two-sided Chi-square test.



Supplementary Table 3: The role of sex.

DFDs QALYs
Group (ref: usual care group) 52.000 0.026
[10.398,93.603] [-0.033,0.085]
(0.021) (0.338)
Gender (ref: Male) -23.416 -0.015
[-63.642,16.810] [-0.059,0.030]
(0.211) (0.455)
Group*Gender 8.799 -0.005
[-17.755,35.353] [-0.036,0.025]
(0.459) (0.705)
Baseline characteristics Yes Yes
Observations 585 1755
Mean 178.395 0.779

Note: Standard errors clustered within CHC in parentheses.



Supplementary Table 4. Adjusted incremental costs, utility, and effectiveness outcomes after 12 months
(adjusted for baseline outcomes).

Incremental
difference
between
Enhanced intervention
usual care Integrated and control
group care group  group® 95% CI P value
Cost estimates: direct part
Costs related to screening 9.54 9.54
Costs related to intervention setup and
delivery 234.88
1034.35 1000.92 -594.01 to
Costs related to health care utilization (2066.30) (1705.26) 1.53 597.06 0.996
Cost estimates: indirect part
Food and transportation costs due to 10.44 11.11
outpatient (16.06) (16.07) 0.40 -5.46t06.26 0.894
Food and transportation costs due to 46.76 41.45 -371.77 to
inpatient (128.35) (111.69) -23.10 325.57 0.897
118.29 109.62 -3082.90 to
Time costs and lost productivity (312.42) (191.92) 777.37 4637.63 0.693
Utility and effectiveness estimates
147.74 218.63 61.98 to
DFDs (109.90) (98.81) 75.59 89.20 <0.001
QALYs 0.77 (0.13) 0.79(0.11) 0.03 0.00t0 0.05 0.047

Note: DFDs = depression-free days; QALYs = quality-adjusted life years. *Adjusted analyses were conducted
using a two-sided Generalized Linear Model (GLM) with a Gamma distribution, incorporating baseline outcomes.



Supplementary Table 5. Adjusted incremental costs, utility, and effectiveness outcomes after 12 months
(adjusted for baseline characteristics).

Incremental
difference
between
Enhanced intervention
usual care Integrated  and control
group care group  group* 95% ClI P value
Cost estimates: direct part
Costs related to screening 9.54 9.54
Costs related to intervention
setup and delivery 234.88
Costs related to health care 1034.35 1000.92 -574.78 to
utilization (2066.30) (1705.26) -111.77 351.24 0.636
Cost estimates: indirect part
Food and transportation costs 10.44 11.11
due to outpatient (16.06) (16.07) -0.71 -3.10 to 1.68 0.560
Food and transportation costs 46.76 41.45 -40.88 to
due to inpatient (128.35) (111.69) -8.10 24.68 0.628
118.29 109.62 -66.94 to
Time costs and lost productivity  (312.42) (191.92) -20.70 25.54 0.380
Utility and effectiveness estimates
147.74 218.63
DFDs (109.90) (98.81) 66.95 56.92 t0 76.98 <0.001
QALYs 0.77 (0.13) 0.79(0.11) 0.02 0.00 to 0.04 0.027

Note: DFDs = depression-free days; QALYs = quality-adjusted life years. *Adjusted analyses were
conducted using a two-sided Generalized Linear Model (GLM) with a Gamma distribution, incorporating
baseline characteristics.



Supplementary Table 6. The cost-effectiveness results of CIC-PDD (adjusted for baseline characteristics).

Cost Perspective  Cost difference- US Effectiveness ICER-US Probability of Effectiveness ICER- WTP per DFD
dollar (95% ClI) difference- dollar cost- difference-DFDs us to achieve
QALYs (95% effectiveness, %  (95% ClI) dollar probability of
Ch) cost-
effectiveness >
95%
Adjusted
analysis*
151.62 (-278.96 to
Health System 582.20) 7936.68  64.92 t0 92.26 2.26 8.00
147.19 (-299.42 to 0.02 (0.00 to 66.95 (56.92 to
Multipayer 593.80) 0.04) 7704.72  65.14 10 92.17 76.98) 2.20 8.00
121.23 (-372.94 to
Societal 615.40) 6345.84  67.391092.37 1.81 8.00

Note: DFDs = depression-free days; QALYs = quality-adjusted life years; ICER: incremental cost-effectiveness ratio; WTP = willingness-to-pay.
*Adjusted analyses were conducted using a two-sided Generalized Linear Model (GLM) with a Gamma distribution, incorporating baseline
characteristics.



Supplementary Table 7. The cost-effectiveness results of CIC-PDD (using different DFDs thresholds).

WTP per DFD to

achieve
probability of
Effectiveness cost-
Cost difference-US dollar difference-DFDs ICER- US effectiveness >
Cost Perspective (95% ClI) (95% ClI) dollar 95%
Unadjusted
analysis
Health System 199.58 (-318.99 to 718.15) 3.06 10.00
Multipayer 197.08 (-339.76 to 733.93) 32:22;55'99 to 3.02 10.00
Societal 186.65 (-452.70 to 825.99) 2.86 11.50
Adjusted analysis*
Health System 262.74 (-300.95 to 826.42) 3.78 9.00
Multipayer 266.20 (-326.73 to 859.13) :2:23)(55'90 to 3.83 9.50
Societal 295.44 (-438.15 to 1029.02) 4.25 10.50

Note: DFD-QALYs = depression-specific QALYs; ICER = incremental cost-effectiveness ratio. *Adjusted
analyses were conducted using a two-sided Generalized Linear Model (GLM) with a Gamma distribution,
incorporating baseline characteristics.



Supplementary Table 8. The cost-effectiveness results of CIC-PDD (DFD-QALYSs).

Effectiveness

Cost difference-US dollar difference-DFD- ICER-US  Probability of cost-
Cost Perspective (95% ClI) QALYs (95% Cl)  dollar effectiveness, %
Unadjusted
analysis
Health System 199.58 (-318.99 to 718.15) 0.07 (0.05 to 3040.49  98.90 to 100.00
Multipayer 197.08 (-339.76 to 733.93) 0.08) 3002.51 98.71 to 100.00
Societal 186.65 (-452.70 to 825.99) 2843.48  97.37 to 100.00
Adjusted analysis*
Health System 262.74 (-300.95 to 826.42) 0.07 (0.05 to 3858.42  99.21 to 100.00
Multipayer 266.20 (-326.73 to 859.13) 0.08) 3909.28  99.07 to 100.00
Societal 295.44 (-438.15 to 1029.02) 4338.65  97.99 to 100.00

Note: DFD-QALYs = depression-specific QALYs; ICER = incremental cost-effectiveness ratio. *Adjusted
analyses were conducted using a two-sided Generalized Linear Model (GLM) with a Gamma distribution,
incorporating baseline characteristics.



Supplementary Table 9. Incremental costs, utility, and effectiveness outcomes after 12 months (multiple
imputation).

Incremental
difference
between
intervention
Usual care Integrated and control
group care group group* 95% CI P value
Cost estimates: Direct part
Costs related to screening 9.54 9.54
Costs related to intervention setup and
delivery 234.88
1034.35 1000.92 -652.13 to
Costs related to health care utilization (2066.30) (1705.26) -10.07 631.99 0.975
Cost estimates: indirect part
Food and transportation costs due to 10.44 11.11
outpatient (16.06) (16.07) 0.96 -5.67t07.59 0.777
Food and transportation costs due to 46.76 41.45 -159.83 to
inpatient (128.35) (111.69) -11.57 136.69 0.878
118.29 109.62 -912.61 to
Time costs and lost productivity (312.42) (191.92) 150.19 1212.99 0.782
Utility and effectiveness estimates
147.74 218.63 61.98 to
DFDs (109.90) (98.81) 75.59 89.20 <0.001
QALYs 0.77 (0.13) 0.79 (0.11) 0.03 0.00t0 0.05 0.033

Note: DFDs = depression-free days; QALYs = quality-adjusted life years. *Analyses with multiple imputation for
missing values (n=30).



Supplementary Table 10. The cost-effectiveness results of CIC-PDD (multiple imputation).

Effectiveness Effectiveness
Cost difference-US dollar  difference- ICER-US difference-DFDs ICER-US
Cost Perspective  (95% ClI) QALYs (95% Cl) dollar (95% ClI) dollar
263.71 (-309.85 to 75.59 (61.98 to
Health System 837.27) 10786.28  89.20) 3.49
306.11 (-284.28 to 0.03 (0.00 to 75.59 (61.98 to
Multipayer 896.51) 0.05) 10353.55  89.20) 4.05
308.36 (-423.15 to 75.59 (61.98 to
Societal 1039.88) 12969.57  89.20) 4.08

Note: ICER: incremental cost-effectiveness ratio; WTP = willingness-to-pay. *Analyses with multiple imputation for
missing values (n=30).



Supplementary Table 11. Unadjusted incremental costs, utility, and effectiveness outcomes after 12 months (Tobit model).

Incremental
difference between
Integrated care intervention and
Usual care group group control group® 95% CI P value
Cost estimates: Direct part
Costs related to screening 9.54 9.54
Costs related to intervention setup and delivery 234.88
1034.35 1000.92 -279.03 to
Costs related to health care utilization (2066.30) (1705.26) 62.92 404.87 0.718
Cost estimates: indirect part
Food and transportation costs due to outpatient  10.44 (16.06) 11.11 (16.07) 0.53 -3.84 10 4.90 0.811
Food and transportation costs due to inpatient 46.76 (128.35) 41.45 (111.69) 4.54 -24.051t033.14  0.755
Time costs and lost productivity 118.29 (312.42) 109.62 (191.92) 6.09 -59.89t072.06 0.856
Utility and effectiveness estimates
DFDs 147.74 (109.90) 218.63 (98.81) 70.89 61.76 to 80.02 <0.001
QALYs 0.77 (0.13) 0.79 (0.11) 0.03 0.01to 0.04 0.012

Note: DFDs = depression-free days; QALYs = quality-adjusted life years. *Unadjusted analyses were conducted using two-sided Tobit model.



Supplementary Table 12. Adjusted incremental costs, utility, and effectiveness outcomes after 12 months (Tobit model).

Incremental
difference
between
Usual care Integrated care intervention and
group group control group*® 95% CI P value
Cost estimates: Direct part
Costs related to screening 9.54 9.54
Costs related to intervention setup and delivery 234.88
1034.35 1000.92 -271.79 to
Costs related to health care utilization (2066.30) (1705.26) 63.11 398.00 0.712
Cost estimates: indirect part
Food and transportation costs due to outpatient 10.44 (16.06) 11.11 (16.07) 0.41 -3.2510 4.06 0.827
Food and transportation costs due to inpatient  46.76 (128.35) 41.45 (111.69) 4.31 -23.391032.00 0.761
Time costs and lost productivity 118.29 (312.42) 109.62 (191.92) 5.63 -37.671048.93 0.799
Utility and effectiveness estimates
DFDs 147.74 (109.90) 218.63 (98.81) 75.59 61.98 to 89.20 <0.001
QALYs 0.77 (0.13) 0.79 (0.11) 0.03 0.00 to 0.05 0.047

Note: DFDs = depression-free days; QALYs = quality-adjusted life years. *Adjusted analyses were conducted using two-sided Tobit model,
incorporating baseline characteristics.



Supplementary Table 13. The cost-effectiveness results of CIC-PDD (Tobit model).

WTP per DFD
to achieve
probability of
Effectiveness Probability of Effectiveness cost-
Cost difference- US difference-QALYs ICER-US cost- difference-DFDs ICER- effectiveness >
Cost Perspective  dollar (95% CI) (95% Cl) dollar effectiveness, % (95% ClI) US dollar  95%
Unadjusted
analysis
145.51 (-238.77 to
Health System 529.79) 5776.60 77.27 to 96.76 2.05 7.00
143.40 (-253.47 to 0.03 (0.01to 70.89 (61.76 to
Multipayer 540.27) 0.04) 5692.67 77.03 to 96.69 80.02) 2.02 7.00
136.40 (-337.75 to
Societal 610.55) 5414.81  75.07 t0 96.19 1.92 8.00
Adjusted analysis*
145.79 (-234.42 to
Health System 526.00) 5663.82 76.12 to 93.84 1.93 6.00
143.37 (-249.13 to 0.03 (0.00 to 75.59 (61.98 to
Multipayer 535.88) 0.05) 5570.00 75.96 to 93.79 89.20) 1.90 6.00
136.42 (-323.82 to
Societal 596.67) 5300.12  74.39t0 93.37 1.80 7.00

Note: DFDs = depression-free days; QALYs = quality-adjusted life years; ICER: incremental cost-effectiveness ratio; WTP = willingness-to-pay. *
Adjusted analyses were conducted using two-sided Tobit model, incorporating baseline characteristics.



Supplementary Table 14. The cost-effectiveness results of CIC-PDD (diabetes specific costs).

Cost Perspective Cost difference-US dollar Effectiveness ICER- Probability = of Effectiveness ICER- WTP per DFD
(95% Cl) difference- us cost- difference-DFDs RMB to achieve
QALYs (95% dollar effectiveness, % (95% ClI) probability  of
Cl) cost-
effectiveness >
95%
Unadjusted analysis
Health System 145.51 (-238.77 t0 529.79) 0.03 (0.01 to 5776.60 77.27 to 96.76 7080 (6176 to 2.05 7.00
Multipayer 143.40 (-253.47 to 540.27) 0.04) 5692.67 77.03 to 96.69 80.02) 2.02 7.00
Societal 136.40 (-337.75 to 610.55) 5414.81 75.07 t0 96.19 1.92 8.00
Adjusted analysis*
Health System 145.79 (-234.42 t0 526.00) 0.03 (0.00 to 5663.82 76.121to0 93.84 7550 (6198 to 1.93 6.00
Multipayer 143.37 (-249.13 t0 535.88) 0.05) 5570.00 75.96 to 93.79 89.20) 1.90 6.00
Societal 136.42 (-323.82 to 596.67) 5300.12 74.39 to 93.37 1.80 7.00

Note: DFDs = depression-free days; QALY's = quality-adjusted life years; ICER: incremental cost-effectiveness ratio; WTP = willingness-to-pay. *Adjusted
analyses were conducted using a two-sided Generalized Linear Model (GLM) with a Gamma distribution, incorporating baseline outcomes.



Supplementary Table 15. Overview of costs and cost perspectives.

Sector Content Cost perspective Data Source
Societal  Multipayer Health
system
Direct costs
related to
screening
Depression screening by X X X Work logs
PCPs
Direct costs
related to
intervention
Intervention setup
Model development cost
Salaries
2 Endocrinologist X X X Work logs
2 Psychologist X X X Work logs
2 Government Officials X X X Work logs
2 PCPs X X X Work logs
Accommodation X X X Work logs
Travel X X X Work logs
Training cost
Trainer salaries
1 Endocrinologist X X X Work logs
1 Psychologist X X X Work logs
2 Government Officials X X X Work logs
Venue rental X X X Work logs
Travel X X X Work logs
Materials X X X Work logs
Intervention delivery
Case manager salaries X X X Work logs
Collaborative meetings
cost
Endocrinologist X X X Work logs
Psychologist X X X Work logs
Psychotherapist X X X Work logs
Health videos cost
Endocrinologist X X X Work logs
Psychologist X X X Work logs
Psychotherapist X X X Work logs
Health communicator X X X Work logs
salaries
Gift cost X X X Work logs
Direct costs
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related
healthcare
utilization

Indirect costs

to

Outpatient visits and
care
Inpatient visits and care

Self-treatment

Food and
transportation
Outpatient
Food costs
Transportation costs
Food and

transportation cost of
escorts

Inpatient
Food costs
Transportation costs
Food and

transportation cost of
escorts
Time costs and lost
productivity

Outpatient

Lost productivity

Escort time costs

Inpatient
Lost productivity

Escort time costs

Medical insurance
claims

Medical insurance
claims

Survey data

Survey data
Survey data
Survey data

Survey data
Survey data
Survey data

Medical insurance
claims, Survey data
Medical insurance
claims, Survey data

Medical insurance
claims, Survey data
Medical insurance
claims, Survey data

Note: PCPs, Primary healthcare providers.

1
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for dealing with skewed, missing, or
censored data; extrapolation methods;
methods for pooling data; approaches to
validate or make adjustments (such as half
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Supplementary Note 2. Calculation of depression-free days and QALYs

(1) Depression-free days

We calculated depression-free days (DFDs) using SCL-20 depression symptom scores,
which serve as a proxy for depression severity and provide a valid measure for estimating
treatment effects over time. Ideally, daily depression diaries would be the most accurate
method for measuring DFDs, but this is impractical. Vannoy et al. suggest that SCL-20
measurements taken a few times per year can approximate DFDs reasonably well."

For our calculations, we defined depression severity at baseline and all six-monthly study
visits using two threshold scores. Patients were considered fully free of depression (DFD
= 1) if their SCL-20 score was below 0.5, and fully depressed (DFD = 0) if their score was
above 1.37. These thresholds are based on literature, with the upper limit for SCL-20 being
defined by the mean baseline SCL-20 score as recommended by Vannoy et al. For scores
between these thresholds, we used linear interpolation to convert scores into proportionate
DFDs between 0 and 1.

The final DFD estimate for each patient was calculated by multiplying the number of days
between assessment time points by the respective depression level (between 0 and 1).
This method is equivalent to determining the area under the depression severity curve over
time, which is used to measure the number of days a patient experiences depressive
symptoms during a specific period. To achieve this, we linearly interpolated DFDs between
each assessment time point.

(2) Calculation of QALYs

Health utilities were evaluated using the SF-12 instrument, which provides a
comprehensive measure of physical and mental health status. To calculate quality-adjusted
life years (QALYSs), these utility scores were used to estimate the area under the curve over
the study period. This method assumes that changes in health status occur linearly
between the measured time points at baseline, 6 months, and 12 months. Specifically, the
utility scores at these three key time points were interpolated to estimate the health-related
quality of life (HRQoL) experienced by patients throughout the study period. The resulting
QALYs thus reflect an integrated measure of both the quantity and quality of life, adjusted
for health status, offering a nuanced understanding of the health benefits of the integrated
care intervention over time.

' Vannoy SD, Arean P, Unutzer J. Advantages of using estimated depression-free days for evaluating
treatment efficacy. Psychiatr Serv 2010;61:160-163
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Supplementary Note 3. The details of costs.

(1) Direct costs: health care utilization

Healthcare utilization was categorized into three main areas:

1) Outpatient visits: This included the total number of outpatient visits during the
intervention period, with a focus on those specifically related to T2DM , encompassing
both general outpatient services and home visits for diabetes care.

2) Inpatient visits: This covered the total number of inpatient visits during the
intervention period, including both general inpatient services and T2DM-related
inpatient services.

3) Self-treatment: This included practices such as purchasing over-the-counter (OTC)
medications based on self-diagnosis from drug stores, taking prescription drugs
provided by friends or relatives, receiving acupuncture, massage, or other
physiotherapy treatments at home or in non-medical settings, using traditional
Chinese herbal medicine or methods, taking vitamins/supplements/healthcare
products, and using healthcare equipment.

Healthcare costs encompassed expenses for outpatient visits, inpatient stays, and self-
treatment. Utilization and cost data for outpatient and inpatient care were obtained from
medical insurance claims, while self-treatment data were collected through semi-annual
surveys. In our sensitivity analysis, we conducted a separate analysis of diabetes-related
healthcare costs (please see Robustness checks).

(2) Indirect Costs: Time, Lost Productivity, Food, and Transportation Costs

1) Food and transportation costs

Data on total costs for food and transportation were collected for both patients and escorts
accompanying patients during these visits. The corresponding information was gathered
through semi-annual surveys, reported by the patients themselves.

2) Lost productivity costs

Lost productivity costs include only the productivity lost by the patient due to outpatient
visits or hospitalization. The calculation is based on the number of workdays missed
multiplied by the patient’s daily wage. For hospitalization, the number of lost workdays is
equal to the length of the hospital stay, while for outpatient visits, it is calculated as the
number of outpatient days multiplied by 0.5. Data for outpatient and inpatient visits were
sourced from medical insurance claims, while the patient's wage data were derived from
the survey.

3) Time costs

Time costs refer only to the costs incurred by the patients’ escorts during outpatient or
inpatient visits, as a result of the time spent. The calculation is based on the number of
days the escort spent accompanying the patient, multiplied by the escort’s daily wage. This
data was obtained from the survey.
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Supplementary Note 4. The definition of cost-effective and costing perspectives.
(1) Health system perspective

The health system perspective adopts a more restrictive costing scope, incorporating only
the costs within the formal health sector that occur directly within the health system.

(2) Multipayer perspective

A multipayer perspective acknowledges that, outside of the study setting, costs may be
shared between patients, health insurance, and government provisions in varying
proportions. This approach is particularly relevant in LMICs, where there is significant
heterogeneity among payers.’

The multipayer perspective encompasses both direct costs and indirect costs incurred by
the patients themselves, reflecting the heterogeneity of payers within the healthcare
system.

(3) Societal perspective

The societal perspective includes all cost components covered under the multipayer
perspective and further adds indirect costs related to escorts, as well as time and lost
productivity costs. Although this study aims to comprehensively consider indirect costs,
data limitations prevented us from capturing informal caregiver time costs, the cost of lost
household production, and potential accommodation costs.

In general, interventions are considered cost-effective under two conditions: (1) they cost
less (the incremental cost is negative) and are more effective (the incremental health effect
is positive); or (2) they cost more but are more effective than a comparator, and society is
willing to pay for the additional cost. In the latter scenario, the ICER is often compared with
a threshold level that reflects the amount a society is willing to pay for an additional unit of
health outcome.

? Islek D, Weber M B, Mohan A R, et al. Cost-effectiveness of a stepwise approach vs standard care for
diabetes prevention in India[J]. JAMA Network Open, 2020, 3(7): e207539-e207539.
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Supplementary Note 5. Overview of sensitivity analyses

To ensure the robustness of our findings and address uncertainties in our estimates, we
conducted an extensive series of sensitivity analyses. These analyses help to validate the
stability of our results under varying assumptions and methodologies.

(1) Baseline Adjustment

Firstly, we adjusted for baseline values of outcomes to refine the analysis of differences in
QALYs, DFDs, and costs between the integrated care group and the usual care group.
Specifically, for the differences in QALYs, we incorporated baseline health utilities as
control variables in our statistical model. When calculating the differences in DFDs, we
controlled for the baseline depressive symptoms scores. This adjustment helps to account
for any initial disparities between the groups that could influence the outcomes, ensuring
that the observed effects are attributable to the intervention itself.

In addition, to address potential confounding factors, we conducted a reanalysis of the
results, adjusting for baseline characteristics.

(2) Defining DFDs Using Different Thresholds

In previous studies, the definition of depression-free days (DFDs) has varied, with some
researchers using fixed threshold values instead of the mean baseline depressive
symptoms score to define fully symptomatic depression. To explore the impact of this
variability, we conducted a sensitivity analysis using alternative thresholds. We defined an
SCL-20 score of 0.5 or less as depression-free and a score of 1.7 or higher as fully
symptomatic, with scores in between assigned a linear proportional value. This approach
allows us to compare our findings with those of other studies and assess the robustness
of our DFD calculations.

(3) Depression-Specific QALYs

Additionally, we calculated depression-specific QALYs (DFD-QALYs) based on the SCL-
20 score, following the methodology proposed by Russo et al.” For patients experiencing
full symptoms (SCL-20 = 2.0), we assigned a QALY value of 0.6 (traditional approach) or
0.8 (conservative approach). For asymptomatic patients (SCL-20 < 0.5), we assigned a
QALY value of 1.0. Intermediate values were linearly interpolated. This method allows us
to capture the specific impact of depression on quality of life and provides a nuanced
understanding of the intervention's benefits. Consequently, the potential QALY
improvement from fully depressed to fully asymptomatic corresponds to 0.4 (traditional)
and 0.2 (conservative), reflecting the varying degrees of improvement in patients' quality
of life.

(4) Clustered Bootstrap

This study was conducted as a cluster RCT. Unlike individual randomization, cluster
randomization typically reduces the statistical power and precision of trials due to the
homogeneity among individuals within the same cluster compared to those in other clusters.
While our analysis accounted for clustering by calculating standard errors at the CHC level,
we further addressed the uncertainty in the cost-effectiveness analysis by employing

® Russo J. Cost-effectiveness of a Multicondition Collaborative Care Intervention: A Randomized Controlled
Trial. Arch Gen Psychiatry 2012; 69: 506.
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clustered bootstrap simulations.

(5) Tobit Model

Considering the non-normal distribution of cost data, we re-estimated the cost differences
using a Tobit model. The Tobit model is more appropriate for cost data as it accounts for
the censored nature of the data, providing a more accurate estimation of the incremental
costs associated with the intervention.

(6) Healthcare Costs Attributed to Diabetes

Our access to health insurance claim data enabled us to isolate diabetes-related
healthcare service costs. We re-analyzed diabetes-specific outpatient and inpatient costs
to ensure that our evaluation accurately reflects the economic impact of the intervention
on diabetes management. This separation of costs allows for a clearer understanding of
how the intervention specifically affects healthcare expenses related to diabetes, providing
targeted insights for healthcare providers and policymakers.

By conducting these comprehensive sensitivity analyses, we have bolstered the credibility
of our findings. Each analysis provides a different lens through which to view the data,
ensuring that our conclusions about the cost-effectiveness of the CIC-PDD intervention are
robust, reliable, and applicable across various scenarios and assumptions. This thorough
approach not only strengthens the evidence base for the CIC-PDD model but also offers
valuable insights for the implementation and scaling of integrated care models in diverse
healthcare settings.

* Bachmann M O, Fairall L, Clark A, et al. Methods for analyzing cost effectiveness data from cluster
randomized trials[J]. Cost effectiveness and resource allocation, 2007, 5: 1-7.
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ABSTRACT

Background: Managing the multimorbidity of diabetes and depression remains a clinical
challenge for patients and healthcare professionals due to the fragmented healthcare
delivery system. To effectively cope with multimorbidity, there is an urgent need for the
health system to transform into people-centered integrated care (PCIC) system globally.
Therefore, this paper describes the protocol of community-based integrated care for
patients with diabetes and depression (CIC-PDD) project, an integrated and shared-care
intervention project.

Methods/design: CIC-PDD project is conducted in two phases, namely “care model
development” and “implementation and evaluation.” In the first phase, CIC-PDD model was
designed and developed based on the four criteria of collaborative care model (CCM) and
was subsequently adjusted to align with the context of China. The second phase entails a
pragmatic, two-arm, cluster randomized controlled implementation trial, accompanied by
parallel mixed-methods process evaluation and cost-effectiveness analysis.

Discussion: We anticipate CIC-PDD project will facilitate the development and innovation
of PCIC model and related theories worldwide, particularly in low- and middle-income
countries (LMICs). In addition, CIC-PDD project will contribute to the exploration of primary
health care (PHC) in addressing the multimorbidity of physical and mental health issues.
Trial registration: ClinicalTrials.gov registration number ChiCTR2200065608 (China
Clinical Trials Registry https://www.chictr.org.cn). Registered on November 9, 2022.
Keywords: Multimorbidity, Integrated care, Collaborative care, Diabetes, Depression,
Implementation

Background

Itis becoming increasingly apparent that multimorbidity has emerged as one of the greatest
challenges confronting the health care system, both presently and in the coming decades
'. Perhaps there is not a greater challenge than providing effective healthcare for patients
with coexisting mental and physical multimorbidity, which is common, debilitating, and
exacerbated by socioeconomic circumstances 22.

Diabetes is the most common chronic metabolic disease, which represents a major burden
on public health and healthcare systems “. Globally, there exists approximately 200 million
individuals with diabetes in the world, and the number is expected to increase to 592 million
by 2035 5. China has the highest number of individuals diagnosed with diabetes in the
world 8. A national representative survey conducted in China revealed a diabetes
prevalence rate of 10.9%, with over 60% of cases remaining undiagnosed 78.

Among all mental health problems, depression has the highest burden of disease. Over
the past decade, depression has emerged as the second most prevalent cause of disability
in China °. In the elderly, depression is common, particularly among those who have
chronic conditions 1°.

In diabetic patients, depression is the most prevalent mental health disorder '"'2, At least
one-third of people with diabetes suffered from clinically relevant depressive disorders 3.
One systematic review across 48 studies conducted in low and middle-income countries
(LMICs) showed the concurrent prevalence of diabetes and depression was between 25
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and 45%, with an average of 35.7%, which is significantly higher than that in high-income
countries (HICs) . In China, approximately 10% to 50% of type 2 diabetes (T2DM)
patients suffer from depression 4, and the overall point prevalence is 28.9% 5.

It remains a clinical challenge for patients and healthcare professionals alike to manage
the multimorbidity of diabetes and depression 6. As a result of poor quality of life and
diminished life expectancy, these patients experience a high degree of "iliness burden”.
This burden has a more profound impact on their well-being and health outcomes
compared to a single diagnosis '6. Consequently, depression in people with diabetes
negatively affects glycemic control, increases the risks of  microvascular and
macrovascular complications "7, leads to increased diabetes-related distress ¢, reduces
quality of life '® and increases mortality '°. Similarly, they also suffer from "treatment
burden" due to the necessity of visiting multiple specialist clinics. This situation is
inconvenient for patients and inefficient for the health service 202!, Furthermore, it can
compromise patient self-care and decrease adherence to treatment 22.

Providing integrated care is an efficient way to address the needs of people with diabetes
and depression. A bold vision for integrated care was outlined by WHO in 2016, and it can
be summarized as follows: “health services that are managed and delivered so that people
receive a continuum of health promotion, disease prevention, diagnosis, treatment,
disease-management, rehabilitation and palliative care services, coordinated across the
different levels and sites of care within and beyond the health sector, and according to their
needs throughout the life course” 23. Within the broad category of integrated care,
collaborative care model (CCM) is emerging as a promising approach. This model has
demonstrated the potential to reduce healthcare costs, enhance physical and social
functioning, and improve treatment adherence in the management of both mental illness
and chronic physical conditions 2427,

Our previous systematic review has demonstrated that IC is effective in reducing
depression and improving quality of life for people with both depression and diabetes 8.
However, it is worth noting that the majority of studies implementing and evaluating the
CCM have been conducted in HICs (USA: n=10, Canada: n=1, India: n=1) 28, There is
significant uncertainty regarding whether these results are applicable to healthcare
systems in LMICs 628, While experience from other countries can provide a valuable
starting point, it is important to recognize that the implementation of the CCM involves
complex and multifaceted interventions. Its practical implementation poses challenges on
multiple levels, particularly in LMICs %', The cost-effectiveness of this model remains
uncertain, as well as the optimal strategies for its implementation in routine practice 2.
There has been limited evidence of the effectiveness of IC in China. In recent years,
China's health care system is transitioning to a person-centered healthcare delivery system.
In 2006, the Chinese Government issued guidelines on the development of primary health
care (PHC), which strongly emphasize community-based management of chronic diseases
32, This emphasis has stemmed from the increasing burden of non-communicable diseases
(NCDs) 7. Providing basic public health service package (BPHSP) to all people through
government subsidies is one of the important initiatives 33.This package includes various
services, such as active screening, follow-up assessment and health check-up services.
In terms of mental health, management and patients with severe mental iliness (e.g.
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schizophrenia and bipolar disorder) is included in the BPHSP.

Despite efforts to address the challenges faced by patients with diabetes and depression
in China, the current healthcare system appears inadequate due to a lack of mental health
resources and a fragmented delivery system. According to a report published in 2016, titled
“deepening health reform in China”, proposed an upgrade to the healthcare system through
the implementation of a tiered delivery system based on PCIC model 3. This provides
crucial theoretical framework for addressing the needs of patients with diabetes and
depression.

Based upon the PCIC framework and CCM, we have developed and tested an integrated
care model in China called Community-based Integrated Care for Patients with Diabetes
and Depression (CIC-PDD). Our goal is to enhance the person-centeredness of the CIC-
PDD model by developing self-management materials that are easily understandable in
the local context. Additionally, we aim to identify strategies to overcome service
discontinuities and enhance the mental health service capacity of primary healthcare
providers (PCPs). Through these efforts, we seek to improve the overall care and
outcomes for patients with both diabetes and depression in China.

Methods/Design

Objectives

The study is designed to evaluate the real-world effectiveness of integrated, shared-care
intervention project (CIC-PDD) compared to enhanced usual care (EUC) for patients with
diabetes and depression in China.

Study Design

This is a pragmatic, two-arm, cluster randomized controlled implementation trial (Figure 1),
with parallel mixed-methods process evaluation and economic analysis of cost-
effectiveness.

34



© 0o N o o b~ W

(CHCs)

l

Diabeteic patients eligible (n =) ]

[ 8 Community Healthcare Centers ]

Initial screening W
e Excluded by PCPs (n =)

* Not between 18-80 (n =)
* Major diseases (n =)
« Considered unsuitable for Research (n =)

(Patients invited to participate (n =) ]

(=
«————{ Declined (n=)

[ Randomization at CHCs level (n = 4)]

i l

—

Collaborative care group (n = 4) J ( Usual care group (n = 4)
[ Opted into screening interviews ] [ Opted into screening interviews ]
(n=) (n=)
Excluded (n =) Excluded (n =)
e PHQ-9 Score<10 (n =) e PHQ-9 Score<10 (n =)
* Opted out or declined before baseline-survey (n =) * Opted out or declined before baseline-survey (n =)
e Other(n=) e Other(n=)

Serious hearing or vision impairment (n =) Serious hearing or vision impairment (n =)

Serious medicai conditions (n =) Serious medicai conditions (n =)

= Previous or present serious mental illness (n =) ™~ 9 . Previous or present serious mental illness (n =)
= Expressed suicidal intent (n =) = Expressed suicidal intent (n =)
= Were pregnant or lactating (n =) = Were pregnant or lactating (n =)
= Live in a long-term care facility = Live in a long-term care facility
= Participate in other clinical trials currently = Participate in other clinical trials currently
= Had other reason (n =) = Had other reason (n =)
¢ Full baseline assessment (n =) ¢ Full baseline assessment (n =)
= CHCA(n=) = CHCE(n=)
= CHCB(n=) = CHCF(n=)
= CHCC(n=) = CHCJ(n=)
= CHCD(n=) = CHCH(n=)
! |
6-Month Interview 6-Month Interview
e Completed (n =) e Completed (n =)
e Lost to follow-up (n =) e Lost to follow-up (n =)
= Withdrawn (n =) = Withdrawn (n =)
» Deceased (n =) * Deceased (n=)
12-Month Interview 12-Month Interview
e Completed (n =) e Completed (n =)
e Lost to follow-up (n =) e Lost to follow-up (n =)
= Withdrawn (n =) = Withdrawn (n =)
= Deceased (n =) = Deceased (n=)

Figure 1 Design and flowchart of CIC-PDD

The design and implementation of the CIC-PDD project are guided by a wide range of
theoretical and applied theories, as illustrated in Figure 2. The following section provides a
more detailed description of the design process.

RE-AIM

First, the design was shaped by Reach Effectiveness Adoption Implementation
Maintenance (RE-AIM) and Consolidated Framework for Implementation Research (CFIR).
that have been selected in light of the aims and context-relevant factors of CIC-PDD.

As a starting point, the RE-AIM evaluation framework provides a structured approach to
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assess the different stages of implementation and assists in selection of the most relevant
and critical elements of the effectiveness and implementation outcome measures of CIC-
PDD project.

CFIR

The CFIR will be utilized as a valuable tool to explore and complement the implementation
components of RE-AIM. In order to identify and operationalize context-relevant barriers
and facilitators for intervention adaptation 35, CFIR provides data to analyze pre-, during
and post-implementation. By leveraging the CFIR, we can identify relevant stakeholders
and define constructs that are associated with the success of the implementation.
Furthermore, we will utilize that to develop semi-structured interview topic guides and a
policy analysis framework, and subsequently, to analyze the barriers and facilitators for
implementation of CIC-PDD.

Two highly complementary theories, Behavior Change Theory (BCT) and Normalization
Process Theory (NPT), will be use to explore and explain the causal mechanisms of
change. Having obtained the results, it is essential to understand why the intervention work,
and how to facilitate external scrutiny of their validity. Therefore, a holistic and multilayered
framework is needed to grasp the changes in the behavior of individuals and organizations
36, In this regard, Michie's Theory is ideal and suitable 3¢ as it consolidates key components
of the BCT, which will be used to identify the most pertinent and validated surveys.
Additionally, it is also critical to address the implementation and execution of interventions
in current healthcare settings. The conceptual framework is necessary to understand
whether or not the intervention will be scalable and sustainable. Furthermore, we need to
understand how the CIC-PDD would be adopted, implemented, practiced and incorporated
into current healthcare settings. NPT is ideal because it focus on understanding the
collective action and organizational behavior required to introduce complex and innovative
interventions 7. NPT will be used to gain a better understanding of the workability,
feasibility and sustainability of CIC-PDD model. It will assess the extent to which the
model’s components can be assimilated and incorporated into routine practice. Within the
overall evaluation framework, we can apply these theories to guide our quantitative and
qualitative analysis (Figure 2).

Figure 2 illustrates how these theoretical frameworks are used to inform the process for
designing and evaluating the CIC-PDD project.
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Figure 2 Theorical frameworks informing CIC-PDD design and evaluation process
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Intervention design

CiCc-PDD

The CIC-PDD model (Figure 3) is developed based on four criteria of CCM established by
Gunn 38, and is adjusted according to China health-care delivery system. Moreover, CIC-
PDD model integrates new techniques, which highlight the importance of involvement of
relatives and peer support in self-management .

The following introduces the CIC-PDD model components according to the four criteria of
CCM:

(1) A multi-professional approach

The multidisciplinary team consists of specialist team, case manager (CM), and health
communicator. The functions of each role are as follows.

Specialist team

The team consists of diabetes specialist, psychiatrist and psychotherapist who are from
secondary and tertiary hospitals. The main functions are as the following: participate in
collaborative meetings (online); provide expert consultation services for patients (offline);
provide training and professional guidance to CMs; help CMs in making adjustments to the
care plan; and regular video recording: provide ongoing training for CMs and support
patient self-management.

CM

A key component of CCM is the introduction of CM. The CM serves as a bridge between
patients and professionals in primary and specialist care. They collaborate with patients to
identify problems, set goals, develop action plans, and offer education and problem-solving
skills to promote better patient self-care.

In the CIC-PDD project, the CMs will be acted by the PCPs. In a community healthcare
center (CHC), the CMs consisted of general practitioners. In rural areas, village doctors
serve as the CMs. The main functions are as the following: proactive follow-up service to
promote the management of patients for 18 sessions; measurement of blood glucose and
PHQ-9 and fill out the "Follow-up Booklet"; support for the use of "Health Education
Manual" and completion of "Health Diary"; attendance at team meetings to reporting the
key patients' conditions and making adjustments to the management plan.

Health communicator

This role is a significant innovation of CIC-PDD model. We will recruit students who are in
medical university to take on this role. The main functions are as the following: organizing
team meeting and record contents; providing online health status assessments (e-visits):
to verify the quality of the CM's follow-up and to support self-management.

CMs can come from various professional backgrounds. The role of CM is typically
performed by nurse in HICs “°. Nurse-led CCM is feasible in settings in where nurses have
already acquired extensive experience in managing chronic diseases. However, in China,
there are not equipped with nurses in rural areas. In urban CHCs, nurses are mainly
responsible for undertaking medical services and are rarely involved in public health. The
follow-up service of our project is very structured and guided by guidelines and templates,
demanding specialized medical-related consultation. Educating nurses to take on
additional duties and adapt to new workflows may present more significant challenges #':42.
Additionally, preliminary interviews revealed the feasibility of assigning nurses to this role
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is relatively poor. Therefore, we set the PCPs as CMs, and we included the health

communicator as the link between the CM and the specialist team. It can meet the needs

of delivering CC in routine healthcare settings and also help improve the fidelity of the study

(see below).

(2) A structured patient management plan

All patients begin their CC by developing an individually structured treatment plan. This

plan is developed based on the CIC-PDD manuals, following the stepped-care framework

and complying with national guidelines.

The CIC-PDD intervention encompasses the following components:

a. Patient-centered assessment and engagement: patients are usually first assessed
in their own residential setting or CM’s workplace. The severity of depression,
diabetes-related conditions and the relationship between depression and diabetes
will be evaluated. It also encompasses an assessment of associated behavioral
and social deficiencies. The evaluation results are described and recorded in
"Follow-up Booklet".

b. Measurement and monitoring-based care: depression symptoms and blood glucose
are measured at all sessions. These data serve as references for adjusting the
care plan and helping care team make reasonable decisions.

c. Behavioral Activation (BA)-based care: The care plan focuses on Behavioral
Activation (BA), which highlights the importance of engaging in pleasant or
meaningful activities. This approach aims to help patients reschedule activities to
reintroduce positive reinforcement, improve thoughts functioning and raise mood,
and reduce the frequency of avoidant behaviors and unhealthy lifestyle. In
collaboration with CM, patients will draw up goal-oriented behaviors likely to
improve mental and physical health, and self-monitor and implement related
activities according to schedules ("Health Diary"). Notably, BA is an effective and
acceptable technique similar to cognitive behavioral therapy (CBT) 3. In addition,
BA is chosen because it employs a more perceptive therapeutic approach than
CBT, which is easily delivered by PCPs after a short period of professional training
44

d. Technology-based care—A official WeChat official account called "Integrated Care
-CIC-PDD" will be developed to address the accessibility of the care plan.

(3) Scheduled patient follow-ups

All patients will receive proactive followed-up and case management from the assigned

CM. Each patient will have a maximum of 18 sessions (two phases) over 1 year. The

sessions can be conducted in-person or telephone contacts, depending on patients’

preference and condition.

The first phase (high-intensity): 1-12 session

The frequency of follow-ups is every two weeks.

a. The first session: CM needs to conduct a face-to-face contact with each patient
lasting 30-60 minutes. Firstly, CM will briefly introduce the patient to the roles of all
members of care team to build rapport. In addition, the CM will conduct a detailed
Bio-psychosocial Semi-structured Assessment (BSA) based on the "Follow-up
Booklet", which review medical history, previous treatment measures for diabetes
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and depression and identifying key factors associated with low mood. The CM will
also explore the patient's experience of their behaviors, cognitive symptoms and
lifestyle. Together with the patient, the CM will develop a main problem statement.
Additionally, the CM will introduce “Health Education Manual” and “Health Diary”
as tools for recording daily task-lists and setting personal goals.

b. The second session: In this session, CM will convey advice and recommendations

from the specialist team to the patients. Together, the CM and the patient will
develop a weekly task-list and set goals to be achieved. The CM will also introduce
BA to engage the patient in the self-management process and develop simple
strategies to cope with their problems. These strategies will incorporate
interventions that address symptoms of depression and healthy lifestyle.
For example, during this session, the CM may discuss self-management behaviors
(e.g., increasing physical activity). The patients will also be educated about the
relationship between diabetes and depression (mental health), emphasizing the
importance of maintaining good mental health for effective blood glucose control.
The CM will encourage patients to monitor mood and blood glucose on their own.
Additionally, the patient's adherence to prescribed medication will be assessed,
and the CM will provide reliable and relevant information about the medication to
support their understanding.

c. The 3-13 session: During these sessions, CM will proactively maintain contact with
the patients, primarily through face-to-face meetings. The CM will monitor the
patients’ depressive symptoms (PHQ-9) and blood glucose. The CM will record the
patient's condition and any relevant information in the “Follow-up Booklet”.
Moreover, BA is conducted to promote self-management and support compliance
with care plan. For example, it helps individuals identify and implement a healthier
lifestyle and encourages patients to engage in social interaction activities, such as
participating in group activities and communicating frequently with friends and
family=.

If, during follow-up, it becomes apparent that symptoms are not improving, the CM
and patients will collaboratively discuss options for further care plan.

The second phase (low-intensity): 13-18 session
When the first phase is completed, the patients will have access to second phase regimens,
but the frequency is once per month. Notably, the concept of "health maintenance” will be
introduced during 15-18 session.
" After depressive symptoms and blood glucose levels reach the desired goals, they can
relapse if not scientifically maintained, so prevention is important.”
In the final session, CM will review overall progress with patients and summarize the skills
that patients can incorporate into routine practice.
Moreover, the health communicators also conduct e-visits (by telephone). The contents of
e-visits include encouraging patients to take medication as prescribed, encouraging
patients to take the initiative to contact with CM, and providing patients with some tips that
can be used to improve their health, etc. According to the results of qualitative analysis in
the pre-implementation period, e-visits are acceptable and patients can be engaged using
this means of communication.
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(4) Enhanced inter-professional communication

To enhance inter-professional communication and facilitate management of patients, six
30 to 60-minute collaborative meetings (online) will take place. It is not possible to establish
a joint recording and communicating system between primary and secondary care system;
however, online meetings can be held through existing electronic communication systems.
The health communicator will organize collaborative meetings, which will focus on
reviewing patients’ progress.

In the first meeting, the CM will report the health status of all managed patients based on
results of the first session. The care team will review case together, and the specialist team
will provide professional recommendations and guidance on the management plan. This
includes individualized outreach, treatment intensification, and/or BA to support patients in
achieving individualized goals.

For the 2-5 collaborative meetings, the CM only needs to present the changes in “key
patients” whose depression and/or diabetes indicators are poorly controlled. The care team
will review these patients’ progress with their main problem statement and goals, relevant
health outcomes (e.g., PHQ-9), and medication. Afterwards, team will come together to
discuss the next steps to be taken.

During the last collaborative meeting, changes in every patient’s condition need to be
reported to the specialist team by the CM and health communicator. They will exchange
and share their experiences and difficulties encountered in the CIC-PDD project and
provide recommendations for the next step.

Figure 3 shows the potential components of CIC-PDD model.
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Figure 3 CIC-PDD model

Additional elements

The additional elements of CIC-PDD include:

(1) Intervention manual

The study team designed and developed detailed manuals. Different work manuals were
used to identify their specific role and optimize process in care plan (these materials will
not be published, available through the corresponding author). In addition, for patients’
manuals, the language was adapted to be easily understood. And to address the patient's
literacy and vision issues, we have added a lot of illustrations and cases to the manuals.
We also encourage family members and CM to explain and disseminate the contents of
these manuals to patients.

(2) WeChat official account (Integrated Care-CIC-PDD)
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To promote patient self-management, as well as to record and monitor the project's
progress, the research team developed a WeChat public account (Integrated Care-CIC-
PDD).) In CIC-PDD project, the specialist teams are all from the city while the majority of
patients are from rural areas. Therefore, to optimize the management of patients, in CIC-
PDD project, specialist teams are invited to film health short videos each month, which are
disseminated to CMs and patients through “Integrated Care-CIC-PDD”. Additionally,
"Integrated Care-CIC-PDD" is used to document research progress, share work
experience, and present team assessment results, among other functions.

Based on our results of qualitative analysis, using fewer stigmatizing terms, rather than the
psychiatric diagnoses, has been shown to reduce the stigma associated with mental
disorders and enhance help-seeking. Therefore, in our interactions with patients, we will
ask the care team to minimize the use of terms such as “depression” and “mental disorders”
as much as possible, and instead use some easy-to-understand and acceptable terms
such as mood, etc.

In the implementation process, the duration and frequency of each follow-up will be flexibly
adjusted according to the patient's condition.

EUC

In the control group, PCPs will be informed about patients’ depressive symptoms.
Nevertheless, there is solid evidence that screening for depression does not result in
improved treatment of depression 4. Therefore, screening alone is unlikely to impact the
quality of care available to patients, although patients in this group will still be eligible for
anti-depressant medication and referrals for psychological treatment “6. Notably, health
management of diabetic patients is one service of BPHSP, and therefore the patients in
control group will accept enhanced usual care (EUC).

Implementing intervention will not require alteration to usual care pathways and these will
continue for both trial arms.

The trial participation is not expected to result in any harm to the participants, and there
will be no provision for compensation for their involvement.

Training

The multidisciplinary team in CC group will receive structured and targeted training, which
includes both pre-intervention training and ongoing training during the intervention. Once
the CHCs are randomly assigned, the CIC-PDD training team will provide offline training
to the care team in CC group. Meanwhile, the care team received training on collaboration,
as the successful implementation of care plan requires effective collaboration and
cooperation within a multidisciplinary team. To familiarize team members with each other
and recognize their roles, the study staff will organize on-site exercises, such as role-
playing, case analysis and content recording.

The study team compile the training contents into the work manuals, which have been
provided to the care team.

The details of the training are shown in Table 2.

During the implementation phase, all CMs will receive ongoing support from specialist team
and study staff. Our digital “Integrated Care-CIC-PDD”, will continue to assist in enhancing
the capabilities of CMs. This will be achieved through the provision of short videos on
different topics, such as tips for improving sleep, diet recommendations, and correct usage
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1 of a blood glucose meter. Moreover, the study staff will provide video d demonstrations,
2  llustrating the proper use of the work manuals and sharing some typical cases as
3 references.
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Table 2 The training content

Participants
Schedule Trainer Contents Aims Health o
CM . Specialist team
communicator
i . . To understand the background of CIC-PDD
The first session Government Project ) X
. project and the cooperation between the study \ v
(a.m.) Officials background
team and the local government.
To understand the effects of CC on patients with
The second Overview of the diabetes and depression and the purpose of the
_ Study Staff _ ‘ep purp J N N
session (a.m.) CIC-PDD project CIC-PDD project; to learn the use of related
booklet/manuals.
Depression
The third session . P To master the key points of depression
Psychotherapist management : _ \ \
(a.m.) L management and the implementation of BA.
guidelines
. To master the key points of diabetes
i ) Diabetes .
The first session , . management, and to learn the strategies to
Endocrinologist management _ ) o \ \
(p.m.) L improve patients' medication and treatment
guidelines ,
compliance.
To familiarize team members with each other
and recognized their roles through some steps
Exercises g ) J P \ \ \
The second such as role-playing, case analysis and content
session (p.m.) recording.
. To check the care team's understanding of CIC-
Post-training tests \ \ \

PDD project and their own roles.

CC, Collaborative Care; BA, Behavioral Activation
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Patient and Public Involvement statement

In addition to the previously mentioned theoretical framework mentioned, we conducted
focus groups with patients who have diabetes and depression to select key and effective
outcomes and instruments for our study. The insights gained from these efforts were
reviewed by study team, who then transformed these identified needs into research
questions to be studied.

The concept of patient and public involvement also guided CIC-PDD model development.
Since the core of CC is patient-centered care, before designing research plan and finalizing
CIC-PDD model, we conduct multiple interviews with key stakeholders (especially patients),
and engaged in multiple rounds of analysis, demonstration and revision.

Supervision and Fidelity

CMs will receive ongoing supervision from health communicator and study staff. CMs need
to keep and maintain notes for the patients using the “Follow-up Manual” during every
session. This “Follow-up Booklet” reports how many sessions patients received, the
delivery mode (in person or by telephone) in which they received intervention, PHQ-9
scores, blood glucose level, and what interventions patients accepted.

For each session, CMs are required to make audio recordings and take photos to
document the process and capture important information. At the end of session, the CMs
need to send the recorded materials to health communicator, who will review and evaluate
them. A random selection of these materials will then be submitted to the study team for
further assessment and analysis.

Second, the health communicator will also confirm whether the CMs conduct follow-up
according to care plan from the patient's perspective through regular e-visits.

Third, we will hold regular meetings with the directors of the CHCs, public health officials,
and local health officials to ensure the fidelity of the CIC-PDD from the organizational
perspective.

Study setting

The study sites are 8 CHCs from two counties of Weifang, Shandong, a province in eastern
China. There are several reasons for choosing Weifang as our study settings. First, this is
a priority city for several initiatives to strengthen primary care, including the integrated
chronic diseases care approach and the establishment of single disease group
management. Additionally, Weifang is a national pilot city for the construction of social
psychosocial service system designated by China National Department of Health, making
it feasible to conduct the interventions of both mental and physical conditions. Furthermore,
both selected counties have tertiary hospitals, which can meet the need for a
multidisciplinary team of specialists.

Randomization and recruitment

Randomization

We randomized CHCs in each county on a 1:1 ratio, with an equal number of CHCs (n =
4) in each group. The allocation to the two arms was balanced based on size of the cluster,
using the number of diabetic patients in each cluster.

Before implementation, allocation of clusters to each study arms were conducted by a
statistician. The statistician was not involved in implementation of the study.

To reduce the likelihood of bias caused by contamination and type Il errors, cluster
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randomization was chosen. Patients within the clusters are allocated to the same group as
their PCPs.

See Figure 1 for an illustration of the randomization process.

Sample size and power calculations

The study is powered to detect between-arm differences in achieving the primary outcome
at 12 months post-randomization. Based on previous literature 47, a sample size of 480
patients (240 per group) at 8 CHCs offered greater than 80% power (a = 0.05; intraclass
correlation coefficient 0.03) to detect a 20% absolute risk difference between groups on
the primary outcome. To account for a potential 10%-15% loss to follow-up (e.g., leave the
area, die or refuse to take part in the study at follow-up) and to provide greater robustness
against type Il error, 280 cases were included in each of the two groups in the actual study.
According to our previous systematic review 2, previous study sample sizes ranged from
58 to 417. Therefore, we expect that our study will have the largest sample size and,
consequently, the highest efficiency and statistical power.

Blinding

First, participants are not blinded to their treatment arms (as it is impossible to conceal the
fact of collaboration or lack of it from the patients).

Second, it is not possible to blind care team since they are required to participate in
additional training activities, as well as the introduction of specialist team and health
communicator.

Third, all recruited outcome assessors are blinded to the status of the patient group and
work independently of the intervention team and study team.

Finally, the groups are coded and anonymized to ensure that researchers are blinded
throughout the entire analysis and writing process.

The design is open label with only outcome assessors being blinded so unblinding will not
occur.

Patient screening and recruitment

Recruiting patients is often considered the most challenging part of conducting a cluster
randomized controlled trial (RCT) “¢. Failing to recruit the desired number of participants
can lead to costly and time-consuming extensions, as well as a decrease in statistical
power.

To overcome these problems, we employ a two-phase approach to patients recruitment:
initial screening and eligibility testing. The target population for this study consists of
patients with T2DM who are over 18 years old and exhibit depressive symptoms (indicated
by a PHQ-9 score 210). Based on the estimated prevalence of depression among
individuals with diabetes, we anticipate screening 4000 T2DM patients to achieve the
desired sample size.

Initial screening

PCPs will contact diabetic patients and provide them with brief information about the CIC-
PDD project, without mentioning terms related to depression. Then, PCPs will review
existing electronic health records to identify preliminary qualified participants with diabetes.
PCPs will receive compensation for initial screening.

Eligibility testing

Individuals who are found eligible after the initial screening will have the study details fully
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explained to them, and they will be invited to complete an eligibility test assessment
through telephone or face-to-face surveys. During this phase, PCPs will conduct a detailed
eligibility test questionnaire with potential participants.

To be eligible for the study, participants must meet the following inclusion criteria:

(1) age 218 and < 85 years, and;

(2) confirmed diagnosis of T2DM, and;

(3) PHQ-9 score 210, and;

(4) not serious hearing or vision impairment, able to complete telephone interviews, and;
(5) willingness to consent to randomization.

The PHQ-9 can be administered either in person or by telephone with similar results,
making telephone assessments an effective method for screening for depression in PHC
49

If any of the following conditions exist, individuals will be excluded from participation:

(1) have a serious medical condition and/or are in an advanced stage (e.g., heart disease,
kidney failure, cancer, major organ failure, etc.), or;

(2) have been diagnosed with bipolar disorder or schizophrenia, are currently on
antipsychotic medication or mood stabilizers, or require psychiatric treatment in a medical
facility, or;

3) have active suicidal thoughts and intent (item # 9 of the PHQ-9), or;

4) are pregnant or lactating, or;

5) live in a long-term care facility, or;

6) currently participate in other clinical trials, or;

7) no fixed address or contact details, or;

8) PCPs have removed them from the practice diabetes database, or;

(9) for other reasons, the PCPs considered it unsuitable to participate in this study.

The flow diagram of the recruitment and screening strategy is shown in Figure 1.
Informed consent procedure

Consent to be screened for eligibility

During the initial screening, PCPs will provide patients with verbal informed consent for
brief notification of the project and the need to review their health records. During the
eligibility testing phase, the PCPs will obtain informed consent from patients in-person or
by telephone. They will introduce the details of the CIC-PDD project, including the content
of the intervention, group assignment and follow-up assessment, while also conducting the
recruitment process simultaneously.

Consent to participate in the trial

Within 1 month of the eligibility testing appointment, the study staff will contact PCPs and
send the name list of patients who meet the inclusion criteria. Participants will be recruited
into the study following contact of the PCPs and will be set up baseline assessments
(offline) that will be conducted by blinded outcome assessors. Participants will provide
written consent before completing the baseline questionnaire.

In the informed consent document, participants will be explicitly queried regarding their
willingness to permit the utilization of their data in the event of their withdrawal from the
trial.

Data collection plan

(
(
(
(
(
(
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Following the completion of the trial, all collected data will undergo analysis to develop an
implementation blueprint. The outcomes, measures and methods presented in this protocol
have been evaluated for relevance and feasibility, and they were designed in collaboration
with key stakeholders.

The data for the CIC-PDD project consists of interviewer-based data (face-to-face) and
register data. Participants are interviewed face to face at baseline, and again after 6 and
12 months. Data collection through interviews will be conducted by outcome assessors
trained in the specific instruments.

See Table 1 for schedule of enrolment, interventions and assessments.
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1  Table 1 Schedule of enrolment, interventions and assessments

Assessment level Construct Metric/Measure Data Sources Data type
Reach
Individual Characteristics of patients = Eligibility criteria Health records; Survey data Quantitative
= Demographic information Survey data Quantitative
» Characteristics of patients who screened positive Survey data Quantitative
depression

» Characteristics of patients who were lost to follow-up  Document review (CIC-PDD Qualitative
project records)

Organization Characteristics of CMs » Characteristics of CMs who implement follow-ups
according to the care plan
Contextual factors = Ability to identify and manage targeted patient Interview data (Study team Qualitative
populations and CMs)
» |dentified facilitators and barriers to recruitment Interview data (CFIR Qualitative
interviews with CMs)
» |dentified recommendations for improvement Interview data (CFIR Qualitative
interviews with care team)
Effectiveness
Individual Primary outcomes » Primary outcomes: glycemic control (HbA1c); Health records; survey data Quantitative
depression symptoms scores (SCL-20)
Mental and physical = Proportion of participants achieving significant Survey data Quantitative
health outcomes: reductions in individual outcomes: [50% = reduction
in SCL-20], [HbA1c = 0.5% reduction]
Change in quality of life = SF-12 Survey data Quantitative

= Diabetes Quality of Life
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Adoption
Individual

Organization

Implementation

Individual

Experience of holistic
patient-centered care
Person-centered care

Characteristics of care
team
Characteristics of CHCs

Contextual factors

Patients' compliance

PACIC
Satisfaction with care
PCCA

Characteristics of CMs, health communicators and
specialists participating in CIC-PDD project
Criteria for CHCs participation

Features of participating CHCs

Comparison of characteristics between intervention
CHCs and control CHCs
Description of usual care in control CHCs

CHCs' Readiness: ORIC

Perception of extent to which CIC-PDD project has
been adopted by CHCs and modified to fit their
context

Identified facilitators, barriers, and recommendations
at organizational level

The use of "Health Education Manual" and "Health
Diary"

50

Interview data (interviews with
patients); survey data
Survey data

Document review (CIC-PDD
project records)

Document review (CIC-PDD
project records)

Document review (CHCs
documents)

Survey data

Document review (CHCs
documents)

Survey data

Interview data (CFIR
interviews with CMs, the

directors of the CHCs, public
health officials)

Interview data (CFIR
interviews with care team)

e-visits

Qualitative
quantitative
Quantitative

Qualitative
quantitative
Qualitative
quantitative
Qualitative
quantitative
Quantitative

Qualitative

Quantitative
Qualitative

Qualitative

Qualitative
quantitative



Organization

Change in behaviours
and perceptions:

Development of CIC-PDD

Processes

Training

Service delivery

Care team attitudes and
perceptions

Fidelity

Self-management: SDSCA
Burden of illness: MTBQ
Burden of treatment: MMAS

Development of materials (e.g. Work Manuals); data
collection protocols and forms

Screening, recruitment and outcomes assessments

Detailing training sessions, and training contents and
materials provided; formal and written post-training
tests; feedback of training

Follow-up sessions, specialist consultations; time and
frequency of service delivery; case review

Baseline clinician attitudes survey

LIM

Project Satisfaction

Perceptions of Working in a Primary Health Care
Team

Compiletion of "Follow-up Booklet"

CIC-PDD Adherence Questionnaire

Extent to which project is delivered and received as
intended
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Survey data

Document review (CIC-PDD
project records)

Document review (CIC-PDD
project records)

Document review (CIC-PDD
project records); survey data

Document review (CIC-PDD
project records)

Survey data

Document review (CIC-PDD
project records)
Survey data

Interview data (CFIR
interviews with care team and

Quantitative

Qualitative

Qualitative

Qualitative
quantitative

Qualitative

Quantitative

Qualitative

Quantitative

Qualitative



patients); document review
(CIC-PDD project records)

Contextual factors = |dentified facilitators and barriers to implementation Interview data (CFIR Qualitative
interviews with CMs)

» |dentified recommendations for improvement Interview data (CFIR Qualitative
interviews with health
communicators)

Economic Evaluation = Reduction in costs; the relative cost-effectiveness Survey data; health records Quantitative
Maintenance
Individual Patients' gains = Knowledge and skills acquired NPT interviews with patients; Qualitative
survey data quantitative
= Stability of effects of the CIC-PDD project on patient- Interviews with intervention Qualitative
level outcomes of effectiveness over time group participants
Organization PCPs' gains » Knowledge and skills acquired NPT interviews with CMs Qualitative
Transform into practice » Integration of aspects of the model into routine NPT interviews with CMs Qualitative
practice

CMs, Case Managers; CHCs, Community Health Centers; CFIR, Consolidated Framework for Implementation Research; SCL-20, The Symptom Checklist-
20; SF-12, The12-ltem Short Form Health Survey; PACIC, Patient Assessment of Chronic lliness Care; PCCA, Patient-Centered Care Assessment Tool;
ORIC, Organizational Readiness for Implementing Change; SDSCA, Summary of Diabetes Self-Care Activities Questionnaire; MTBQ, Multimorbidity
Treatment Burden Questionnaire; MMAS, Morisky Medication Adherence Scale; LIM, Level of Integration Measure; NPT, Normalisation Process Theory

1
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Table 1 Schedule of enrolment, interventions and assessments
Training and inter-rater reliability
All outcome assessors will receive the necessary training in survey planning and relevant
instruments, along with ongoing support and supervision. After completing the training,
outcome assessors will be grouped, and each group will be assigned a leader (supervisor)
who is a member of the study team.
The supervisor and trial manager will verify the accuracy and consistency of the data
collected. During fieldwork, supervisor will monitor the interview process to ensure
compliance with protocol specifications. Additionally, approximately 20% of all interviews
will be randomly checked by supervisors for quality assurance.
Assessments
The CIC-PDD assessment approach and instruments incorporate both effectiveness and
implementation outcome evaluations. The timing and content of the outcome assessments
are delineated in Tables 1 and 2. The RE-AIM evaluation framework guides and informs
the outcome assessments (Table 2). The primary effectiveness evaluations consist of
patient-reported outcome measures, including assessments of the study’s primary and
secondary outcomes (Table 1). Further detail regarding selected outcome assessments is
described below.
Primary outcome
The primary outcome in this trial is the change in depression symptoms scores (The
Symptom Checklist-20, SCL-20) and glycemic control (HbA1c) from baseline to 6 months
and 12 months.
The use of the SCL-20 for outcome measurements is intended to minimize potential test-
retest bias given the repeated use of the PHQ-9 for clinical care.
Secondary outcomes
To explore the causal mechanisms of CIC-PDD intervention, a number of secondary
outcomes will be measured, using various instruments.
(1) Mental and physical health outcomes
a. Proportion of participants achieving significant reductions in individual outcomes:
reduced depressive symptoms [250% reduction in SCL-20], glycemic control
[HbA1c 20.5% reduction].
b. Change in quality of life: general quality of life (The12-ltem Short Form Health
Survey, SF-12) *® and disease specific quality of life (Diabetes Quality of Life) .
(2) Change in behaviors and perceptions
a. Self-management: Summary of Diabetes Self-Care Activities Questionnaire
(SDSCA) *2
Burden of iliness: Multimorbidity Treatment Burden Questionnaire (MTBQ) 53
Burden of treatment: Morisky Medication Adherence Scale (MMAS) %
(3) Experience of patient-centered and coordinated care
a. Process measures: Patient Assessment of Chronic lliness Care (PACIC) %
(

c

b.
b. Satisfaction with care: overall satisfaction.
4) Implementation outcomes

We have observed a lack of results on organizational factors at system level and
healthcare providers’ factors in previous studies, which are essential for reducing
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fragmented care and improving continuity and coordination 2. Therefore, we will measure

context characteristics, changes in health providers' attitudes, and CIC-PDD adherence,

which will help us gain a better understanding of our results.

a. Community characteristics: Organizational Readiness for Implementing Change
(ORIC) %

b. Care team attitudes and perceptions: Baseline clinician attitudes survey, Level of
Integration Measure (LIM) %, Project Satisfaction 8, Perceptions of Working in a
Primary Health Care Team %°

c. Collaborative care adherence: Patient-Centered Care Assessment Tool (PCCA) °,
CIC-PDD Adherence Questionnaire

Health care utilization

Using a service utilization questionnaire and electronic health records, we collect the

number of clinic visits and hospital admissions, the use of resource use and related costs

measures.

These outcomes, instruments and data sources are summarized in Table 2.

There will be no biological specimens collected

Table 2 Key variables and data sources for assessment objectives

Process evaluation
We will conduct a nested process evaluation in conjunction with the main analysis of
quantitative results from the study. The process evaluation aims to explore the following
objectives: (1) whether and how CIC-PDD project are implemented as intended (feasibility
and acceptability), (2) to what extent this implementation aligns with the theory CIC-PDD
project (consistency) and (3) which outcome has the greatest effectiveness and under
what conditions or circumstances (sustainability).
In the process evaluation, the theories mentioned above (CFIR, RE-AIM, BCT and NPT)
are used to provide an overarching framework.
Furthermore, we will utilize a mixed-methods approach, combining qualitative and
quantitative data throughout the study process. This approach includes administrative data,
checklists, and logs completed at intervention sites, as well as surveys, semi-structured
interviews, and focus group discussions.
Health economics analysis
The objective of the economic analysis is to assess the relative cost-effectiveness of the
CIC-PDD project.
The primary outcomes of the economic evaluation will be the incremental cost-
effectiveness ratio (ICER) and the probability of cost-effectiveness, derived from the cost-
effectiveness acceptability analysis. The measure of patient outcome will be quality-
adjusted life years (QALYs) gained at the end of scheduled follow-up. To calculate health
expenditures, costs will be classified as: direct medical costs for health utilization, direct
nonmedical costs (patient self-report), indirect costs (patient self-report), and costs of the
intervention (e.g., costs of the training).

In the primary analyses, the perspective of health and social care service providers and

patients will be taken into account. The cost-effectiveness acceptability curve (CEAC) will

be derived from the analysis of covariance (ANCOVA) to estimate the probability of CIC-

PDD project being more cost-effective than usual care across a range of ceiling thresholds.
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We will conduct sensitivity analyses to examine the effects of varying discount rates,
intervention costs, and effectiveness.

Analysis

All analyses in CIC-PDD study will be performed based on an intention-to-treat statistical
principle, adjusted for baseline characteristics '. Baseline, 6-month and 12-month
outcomes will be summarized by intervention arm and overall. The results will be presented
as means (SD), medians (IQR) or numbers and proportions, as appropriate, with clustering
taken into account.

Preliminary analysis will be conducted after the data have been cleaned to determine the
pattern of missing baseline and follow-up data. We will conduct exploratory analyses to
confirm expected distributions and assess the prevalence and patterns of missing data.
Appropriate estimation techniques, such as multiple imputations, will be used to estimate
missing data. Additionally, we will compare baseline characteristics between intervention
and control group. The distribution of potential confounding factors will be taken into
account as well as the participants who were able to complete baseline assessments and
those who were unable to do so.

A multivariate regression model will be employed to estimate the effect of CIC-PDD on
outcomes, accounting for potential confounding variables, including a random effect for
CHCs and cluster size. Furthermore, we will explore the causal mechanism to gain a
deeper understanding of how and why the results occur. Heterogeneity in treatment effects
across sites and some baseline characteristics (e.g., sex, age, socioeconomic status, etc.)
will be tested with interaction terms between these variables and the treatment status. To
mitigate this effect of within-cluster correlation on estimator accuracy, we will cluster
standard errors by CHCs. Moreover, sensitivity analysis will be carried out to check the
robustness.

Additionally, we will conduct qualitative analysis to gain a better understanding of the
implementation and policy processes, as well as to provide further insight into the results.
All interviews and group discussions will be recorded and transcribed to capture the full
information. Thematic analysis will be carried out on all qualitative data to identify themes.
The theories outlined above will serve as the basis for developing interview topic guides
and a coding framework.

Interim analyses and formal stopping rules are implemented to ensure the safety of
participants and maintain integrity of the study results.

Data management

Anonymity of participants will be protected through the removal of direct and indirect
identifiers from the data during its analysis. We will retain data will for a period of at
least five years after the project has been completed.

The trial steering committee and data monitoring committee

The Trial Steering Committee (TSC) will be responsible for the independent supervision of
the trial. Progress reports will be submitted by the research team to the TSC every 3
months. The TSC will closely monitor the study's advancement and offer pertinent
recommendations as needed.

Four external professionals who are not part of research team will serve as members of
the data monitoring committee (DMC) for this trial. The committee will include a clinical trial
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expert, a biostatistician, a senior psychiatrist, and a senior diabetes specialist. The
committee will be responsible for external oversight, monitoring the feasibility, data integrity,
and safety of the study.

Serious adverse events (SAEs) or adverse events (AEs)

Serious Adverse Events (SAEs) are not anticipated and we give a potential minor Adverse
events (AEs) list. The potential AEs that may occur during the course of the study include:
1) mild hypoglycemia without the need for medical intervention.

2) adverse effects of medications.

6) weight gain.

7) exacerbation of pre-existing conditions.

9) mild to moderate retinopathy.

10) common AEs in depression treatment include headache, dry mouth, insomnia,
constipation, dizziness, fatigue, drowsiness, diarrhea, and sweating; most are mild to
moderate in severity.

In the event of any SAES or AEs, regardless of their relation to the study intervention and
irrespective of whether the intervention has been administered, immediate notification must
be made within 24 hours via telephone/fax to both the DMC and the principal investigator.
Protocol amendments

When encountering deviations from the study protocol, the principal investigator will
promptly report the situation. The method of timely reporting involves submitting a report
to the Biomedical Ethics Committee within 5 working days after the event occurs. Based
on the feedback received, the principal investigator will assess and analyze the deviations
from the study protocol, documenting this action in the progress report to identify potential
trends that may indicate substantial issues. Furthermore, we will update the protocol in the
clinical trial registry.

Discussion

The CIC-PDD project aims to facilitate the development and innovation of PCIC model.
Given the rising burden of NCDs, the high prevalence of concurrent diabetes and
depression poses a significant and growing public health threat, especially in LMICs.
Populations with diabetes and depression often struggle to adequate and reasonable care,
despite the considerable illness and treatment burden that continues to increase.
Worldwide, deficiencies in the availability, continuity and quality of health services are
considered key barriers to improving the health of this group, especially in LMCs. Urgent
transformation of the health system into a PCIC system is needed. While CCM has been
proven to be feasible and effective in some HICs, it remains unclear how integrated care
models can be disseminated and implemented in routine care settings with limited
resources, professional resistance, and competing priorities 2. To our knowledge, CIC-
PDD is the first study that is designed and carried out to explore effectiveness of CCM in
China, and the first implementation study focused on patient with multimorbidity of physical
and mental disorders. The results of CIC-PDD will contribute to the limited pool of
knowledge about CCM and further the development and innovation of the concept and
theory of integrated care globally. If the CIC-PDD project show positive results, it will
significantly improve future care for patients with multimorbidity in routine practice.

The CIC-PDD project will help to explore the potential of PHC in addressing mental health

(
(
(
(
(
(
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issues. A study found that only 0.5% of respondents with depressive disorders received
adequate treatment in China, a number significantly lower in PHC context 2. Treatment
adequacy for major depressive disorder was merely 9.2%, even in specialist mental health
services %262, The major reason behind this is the shortage of mental health resources,
particularly in rural areas 3. Therefore, there is an urgent need to close the treatment gap,
especially for patients who have co-morbid chronic conditions. Empowering PCPs to
deliver mental health services can help address the gaps in accessibility. However, studies
have reported that PCPs are often inadequately trained, which hinders their ability to detect
and manage common mental disorders effectively 6264 Task-sharing has been
recommended as a major strategy to address workforce shortages and close this gap,
given the lack of mental health specialists in LMICs. Growing evidence shows that non-
specialists can be trained to identify, diagnose, and treat patients suffering from mental
health problems, leading to improved adherence and clinical outcomes 6568, Although the
CIC-PDD project is designed for patients with diabetes and depression, we anticipate that
the training of PCPs, the delivery of CC, and deployment of specialist teams will greatly
enhance PCPs’ capacity to provide mental health service and improve access to and
quality of mental health services for underserved population.

There will be several unintended and additional benefits derived from CIC-PDD, including
(1) identification of unrecognized depressive symptoms among several thousand diabetic
patients; (2) reducing PCPs’ stigma toward mental health disorders; and (3) facilitating the
extension of mental and physical health services and the dissemination of advanced
concepts (e.g., integrated care, CCM, etc.).

Additionally, it is anticipated that the CIC-PDD project has the potential to translate project
results into policy. It will be the first RCT evaluating the real-world effectiveness of a task-
shared collaborative team approach in China. Furthermore, by empowering and enhancing
the skills of PCPs, the CIC-PDD project can lead to a lasting organizational change in the
way patients with multimorbidity are managed in PHC. The study team has developed a
stakeholder partnership with local health commission over the past decade, which will
enable the results of CIC-PDD project to be translated into policy mandates and practice
guidelines.

Inevitably, we anticipate that the implementation of the CIC-PDD project will face several
challenges and limitations. One challenge is to provide PCPs with the necessary skills to
deliver CC to patients in partnership with specialist team and health communicator, given
that PCPs may have little mental health-related knowledge and are primarily engaged in
clinical work. Another challenge is overcoming the complex interactions between mental
and physical health system and establishing an efficient connection between the two.
The main limitation of this study is the fact that it is conducted in China, and the findings
may not be immediately generalizable to other contexts of healthcare system. However,
the CIC-PDD project aims to integrate interventions into existing healthcare delivery
systems, which will provide insights into similar healthcare delivery structures in other
regions.

Trial status

The original version of the protocol (version 1.1 dated Sep 2, 2021) was approved by REB
on October 12, 2021. Current version 1.2 (dated Sep 11, 2022) was approved by REB on
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October 11, 2022. The trial was registered on ClinicalTrials.gov on November 9, 2022.
Recruitment commenced on December 1, 2022, and completed on January 20, 2023.
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