

Supplementary File 3: Characteristics and quality assessment of the included studies
Table S3-a: Characteristics and main findings of the factors predicting studies 
	No.
	Author, Year
	Country
	Study Period
	Sample Size
	Population
	Study Design
	NCD Types
	Main Findings

	1
	Chhim et al., 2023 
	Cambodia
	2020
	2,360
	≥ 40 yrs
	Cross-sectional
	Diabetes Mellitus and Hypertension 
	Patients having community based and health centre-based cares, and having health insurance used more services compared to hospital-based care.
Patients with poorest wealth quintile used less services.

	2
	Deng et al., 2022 
	China
	2018
	388
	≥ 45 yrs
	Cross-sectional
	Cancer 
	Patients having comorbidity, older age, education level college and above, contracting family physician used more OP services.
Patients with bigger household size, having health insurance (URRBMI), middle wealth quintile used less OP services.
Patients with contracting family physician, having health insurance (UEBMI and URRBMI), bigger household size, being unemployed, jobless, and retired used more IP services.
Patients being female, non-agriculture job, education level college and above, unmarried, wealth group (poorest, poor, middle, rich) used less IP services.

	3
	Dou et al., 2015 
	China
	2008-2010
	4,162
	≥ 50 yrs
	Cross-sectional
	Cardiovascular diseases 
	Patients being older age, female, wealth quintile group (middle, rich, richest) and not having health insurance used more services.

	4
	Ghammari et al., 2023 
	Iran
	2022
	400
	≥ 18 yrs
	Cross-sectional
	Diabetes Mellitus 
	Patients being female, high income, oral medication, having complications used more services.

	5
	Giang et al., 2020 
	Vietnam
	2015
	2,038
	≥ 18 yrs
	Cross-sectional
	General NCDs 
	Patients having health insurance, older age, regular exercise, having comorbidity used more services.
Patients with older age and middle wealth quintile used less services.

	6
	Grustam et al., 2020 
	Serbia
	2013
	2,568
	≥ 65 yrs
	Cross-sectional
	Cardiovascular diseases 
	Patients with higher education, wealth quintile group (poor, middle, rich, richest), (poor, very poor) health status and having comorbidity used more services.
Patients with older age used less services.

	7
	Hu et al., 2021 
	China
	2019
	955
(DM), 1,559
(HT)
	≥ 18 yrs
	Cross-sectional
	Diabetes Mellitus and Hypertension 
	Patients with younger age underutilized health services.
Patients with ethnic minorities, higher income levels, having a regular source of care and better self-perceived health status not underutilized health services.

	8
	Mathew and Olickal, 2024 
	India
	2021-2022
	387
	≥ 30 yrs
	Cross-sectional
	General NCDs 
	Patients with younger age, unemployment, social class 3 (income level 3) comparing to social class 2 (income level 2) not utilized health services.

	9
	Mohandas et al., 2024 
	India
	2022
	623
	35-80 yrs
	Cross-sectional
	Cardiovascular diseases 
	Patients with alcohol use, >20 km distance from health services compared to 1-10km inadequately utilized health services.
patients with higher OOP expenses, 11-20 km distance from health services compared to 0-10km not inadequately utilized health services.

	10
	Paudel et al., 2024 
	Nepal
	2021-2022
	481
	30-70 yrs
	Cross-sectional
	Diabetes Mellitus 
	Patients with older age, Hinduism compared to other religions and higher income used more services.
Patients with occupation in business/service and others (wages/labor/retired) compared to household chores used less services.

	11
	Soe et al., 2024 
	Myanmar
	2023
	386
	≥ 40 yrs
	Cross-sectional
	Hypertension
	Patients from rural area and awareness of service used more health services.
Patients perceived cost of travel as barrier used less health services.

	12
	Song et al., 2019 
	China
	2015
	3,479
	≥ 45 yrs
	Cross-sectional
	Hypertension 
	Patients with urban residence, living in western and central regions of China compared to eastern, education level junior middle school compared to uneducated, not having health insurance, not taking antihypertensive drugs used less health services.

	13
	Stopa et al., 2019 
	Brazil
	2003, 2008, 2015
	3,357, 3,271, 4,043
	≥ 20 yrs
	Cross-sectional
	Diabetes Mellitus and Hypertension 
	Patients with older age had lower risk of not taking health services.
Patients being male and not having health insurance had higher risk of not taking health services.


Abbreviations: IP-Inpatients, OP-Outpatients.












Table S3-b: Characteristics and main findings of the factors predicting studies with concentration index

	No.
	Author, Year
	Country
	Study Period
	Sample Size
	Population
	Study Design
	NCD Types
	Concentration Index (CI)
	Main Findings

	1
	Akhtar and Chowdhury, 2023 
	India
	2014, 2017-2018 
	14,069
	 
	Cross-sectional
	Cardiovascular diseases 
	0.0425
	Utilization is pro-rich in nature.
In decomposition analysis, Higher health index (higher health needs) provides higher probability of pro-rich unequal health service utilization. Consumption expenditure, residing in urban areas and higher age are also associated with higher probability of pro-rich unequal utilization.

	2
	Tang et al., 2023 
	China
	2011, 2013, 2015, 2018
	17,708
	≥ 45 yrs
	Cross-sectional
	Hypertension 
	OP (0.041 in 2011) (0.046 in 2013) (0.024 in 2015) (0.064 in 2018)
IP (0.144 in 2011) (0.139 in 2013) 
(0.115 in 2015) (0.066 in 2018)
	Utilization is pro-rich in both OP and IP. OP utilization appears more equal than IP utilization in all study years. Equity level in IP utilization also improved from 2011 (CI; 0.144) to 2018 (CI; 0.066)

	3
	Zhang et al., 2022 
	China
	2018
	392
	≥ 45 yrs
	Cross-sectional
	Cancer 
	OP (0.1549), 
IP (0.1802)
	Utilization is pro-rich in both OP and IP. In decomposition analysis, Annual per capita HH expenditure provides highest positive contribution to inequitable utilizations (OP, 78.99%) (IP, 83.92%). Residing in rural areas positively contributes to inequity in IP utilization (34.53%). Education level high school and above positively contributes to inequity in OP utilization (26.49%). Health insurance UEBMI negatively contributes to OP utilization (-22.19%) and positively to IP utilization (21.97%)

	4
	Zhao et al., 2022 
	China
	2018
	8,640
	≥ 60 yrs
	Cross-sectional
	General NCDs 
	OP [Hypertension (0.041), Cardiovascular (0.143), Respiratory (0.001)]
IP [Hypertension (0.128), Cardiovascular (0.120), Respiratory (0.086)]
	OP utilization is pro-rich and inequity is high in CVS. IP utilization is pro-rich and inequity is high in HT and CVD.
In decomposition analysis, for both OP and IP services, major contributors for pro-rich utilization are self-rated health status that is categorized as Very good, Good, Fair, Poor and Very poor. For OP services, major contributors are (Very good, Fair and Poor) in HT and CVD. For IP services, major contributors are (Very good, and Poor) in HT, (Very good, Fair and Poor) in CVD, and (Very good and Very poor) in Respiratory diseases

	5
	Zhao et al., 2019 
	China
	2011, 2013, 2015
	13,725, 10,893, 11,675
	≥ 45 yrs
	Cross-sectional
	Hypertension 
	OP (0.033), 
IP (0.086)
	Utilization is pro-rich in both OP and IP.


Abbreviations: IP-Inpatients, OP-Outpatients, DM-Diabetes Mellitus, HT- Hypertension, CVD- Cardiovascular Diseases.

Table S3-c: Characteristics and outcome of intervention studies 
	No.
	Author, Year
	Country
	Study Period
	Sample Size
	Population
	Study Design
	Pre-intervention Assessment
	Post-intervention Assessment
	NCD Types
	Outcome Measure

	1
	Liu, Zhang and Chen, 2023 
	China
	2014, 2017
	26,597(intervention group), 3,854 (control group)
	 
	Cross-sectional data at two time points
	✓
	✓
	Diabetes Mellitus (OP)
	Continuous (Mean Difference)

	2
	Pruthu et al., 2015 
	India
	2013, 2014
	156 for 2013 and 180 for 2014 
	≥ 30 yrs
	Cross-sectional reviews on patients' case records at two time points
	✓
	✓
	Diabetes Mellitus (not specified for OP, IP)
	Category (Proportion difference)

	3
	Wu et al., 2016 
	China
	2011, 2012, 2014
	2 counties (intervention), 1 county (control)
	≥ 65 yrs
	Retrospective cohort study using the data collected in 2011, 2012 and 2014
	
	✓
	Diabetes Mellitus and Hypertension (not specified for OP, IP)
	Category (Comparative analysis with proportion and chi square test)

	4
	Fairall et al., 2016 
	South Africa
	2011, 2012
	1,927
(intervention group), 2,050 (control group)
	≥ 18 yrs
	Pragmatic, parallel-group cluster randomized controlled trial, Follow up - 14 months
	
	✓
	General NCDs (OP, IP)
	Continuous [Incidence rate ratio (IRR)]

	5
	Zhang et al., 2024 
	China
	2017, 2019
	1,038 patients from 40 clusters (intervention group), 1,034 patients from 40 clusters
(control group 
	≥ 40 yrs
	Open-label, parallel, cluster randomized controlled trial, data were collected baseline, mid-term (12 months) and end of study (24 months)
	✓
	✓
	Diabetes Mellitus (OP, IP)
	Continuous (Mean difference with propensity score matching for adjustment)


Abbreviations: IP-Inpatients, OP-Outpatients.














Table S3-d:  Main findings of intervention studies 
	No.
	Author, Year
	Intervention
	Intervention Arm
	Control Arm
	Main Findings

	1
	Liu, Zhang and Chen, 2023 
	The family doctor system [(1) personalized health management services and 
consultation, (2) priority treatment 
and expedited referrals and (3) health assessment once a year]
	Patients who registered the family doctor system
	Patients who did not register the family doctor system
	The family doctor system (FDS) has a positive influence on outpatient service utilization at Community Health Centers. Mean difference of number of outpatient visits at CHCs between 2014 and 2017 are 3.57 (P<0.001) for treatment group and 0.93 (P 0.011) for control group. In terms of the main outcome of the study, patients registered in the FDS obtained 0.019 increase in Continuity of Care Index (COCI), 0.016 increase in Usual Provider Continuity Score (UPCS) and 0.018 increase in Sequential Continuity of Care Index (SECON) compared to those not registered in the FDS. All DID results are significant at P<0.001.

	2
	Pruthu et al., 2015 
	Intervention includes 6 steps of the clinical audit cycle (CAC) 
(1) Identify problem; adequacy and appropriateness of physical examination and laboratory investigations, (2) Set standards/goals; standardized package of necessary clinical examinations and laboratory tests, (3) Assess/measure quality; baseline audit data for quality of care as defined by standardized package, (4) Identify changes; three main areas to be improved- poor compliance on DM management protocol, incompleteness of records on laboratory reports, irregularity of DM patient visits, (5) Implement changes; provision of supportive materials such as information charts of DM management guidelines, investigation monitoring sheets, patient cards, and (6) Monitor effect of change; Reaudit for measuring impact of intervention.
	Rural Health and Training Centre undergoing the clinical audit cycle (CAC) 
	 None
	In this study, DM service utilization refers to the regular visit (if patient had made last two visits to NCD clinic as per schedule) for DM. It is regarded as process of care indicator of the intervention. Regularity of patients attending the clinic improved from 54% to 91% between 2013 and 2014 (P < 0.001). 

	3
	Wu et al., 2016 
	The Basic Public Health Services (BPHS) intervention- This policy intervention included performance-related contract with health facilities, developing technical guideline for doctors and nurses, routine monitoring of performance and payment based on performance, and promoting public awareness about the services.
	Total 18 villages (3 villages each from 3 townships each in two intervention counties). Township centers and village clinics of the intervention counties received BPHS policy and payment methods.
	Total 9 villages (3 villages each form 3 townships in one control county). Township centers and village clinics of the control county operated with usual policy and payment methods. 
	In this study, DM and HT service utilization refers to regular follow-up visit as a component of output of chronic diseases management. In intervention counties, there were 42.0% and 34.3% increase of regular follow-up visit rate for diabetes mellitus and hypertension respectively (P < 0.001). 

	4
	Fairall et al., 2016 
	Training for nurses at the intervention clinics using the 101-page management tool (PC101). The tool includes common symptoms, and conditions of NCDs and other diseases with referral criteria and priority alert system. The educational outreach sessions to nurses were delivered by health department trainers (both doctors and nurses). After completing the training, nurses were authorized to prescribe an expanded range of drugs for NCDs (7 types).
	Clinics receiving the training by PC 101
	Clinics continued using the usual management tool and training.
	The positive effect on healthcare utilization was found after intervention but not statistically significant. The effect was measured by clinic visits and hospital admission 3 months before post-intervention assessment. Effect estimates (IRR) between intervention and control groups were 1.02 (P 0.678) for clinic visits, and 1.25 (P 0.162) for hospital admissions showing a slight increase in intervention group.

	5
	Zhang et al., 2024 
	A mixed digital health intervention (SMART Diabetes) comprising: (1) a self-management application for patients
and family health promotors (FHPs), and (2) support for treatment decision for primary care doctors. The app was connected with cloud server. The app was made freely available to patients (and their nominated FHP) via their PHC provider. It includes features such as risk assessment, glucose monitoring, reminders for self-monitoring of blood glucose and blood pressure, health education and performance incentives.
	Patients received the new care via the digital health intervention together with usual care from PHC facilities (community health centers and stations in urban areas, and township hospitals and village clinics in rural areas).
	Patients in the control arm received usual care provided by PHC facilities. 
	The positive effect on outpatient care utilization was found after the digital health intervention. For outpatient care, annual clinic visits increased in the intervention group compared to the control group with mean difference 2.93 visits/year (P 0.00013). As for inpatient hospitalization, mean difference between intervention and control groups was -0.03 times/year (P 0.238).


Abbreviations: DM-Diabetes Mellitus, HT- Hypertension.








Table S3-e: Variables included in the review studies (PROGRESS + model)

	[bookmark: _Hlk197840120]
	
	P
	R
	O
	G
	R
	E
	S
	S
	(+)

	No.
	Author, Year
	Place of residence (Urban/Rural)
	Race/ Ethnicity
	Occupation
	Gender
	Religion
	Education
	Wealth status
	Annual HH expenditure per capita (PCE)
	Income
	Marital
	Family size
	Age
	Lifestyle factors
	Regular health check/source of care
	Self-rated health status
	Health Index (health needs)
	Comorbidity
	Care model
	Treatment Type
	Insurance status
	Health Service awareness)
	Perceived cost of travel
	Distance from health service

	1
	Chhim et al., 2023 
	
	
	
	✓
	
	✓
	✓
	
	
	
	
	✓
	
	
	
	
	
	✓
	
	✓
	
	
	

	2
	Deng et al., 2022 
	
	
	✓
	✓
	
	✓
	✓
	
	
	✓
	✓
	✓
	
	✓
	
	
	✓
	
	
	✓
	
	
	

	3
	Dou et al., 2015 
	✓
	
	
	✓
	
	✓
	✓
	
	
	
	
	✓
	
	
	
	
	
	
	
	✓
	
	
	

	4
	Ghammari et al., 2023 
	
	
	
	✓
	
	✓
	
	
	✓
	✓
	
	✓
	
	
	
	
	
	
	✓
	✓
	
	
	

	5
	Giang et al., 2020 
	✓
	✓
	✓
	✓
	
	✓
	✓
	
	
	✓
	
	✓
	✓
	
	
	
	✓
	
	
	✓
	
	
	

	6
	Grustam et al., 2020 
	✓
	
	
	✓
	
	✓
	✓
	
	✓
	✓
	
	✓
	
	
	✓
	
	
	
	
	
	
	
	✓

	7
	Hu et al., 2021 
	 
	✓
	 
	✓
	 
	✓
	 
	 
	✓
	✓
	 
	✓
	 
	✓
	✓
	 
	 
	 
	 
	✓
	 
	 
	✓

	8
	Mathew and Olickal, 2024 
	
	
	✓
	✓
	
	✓
	✓
	
	
	✓
	
	✓
	✓
	
	
	
	
	
	
	
	
	
	

	9
	Mohandas et al., 2024 
	 
	 
	✓
	✓
	✓
	✓
	✓
	 
	 
	✓
	✓
	✓
	✓
	 
	 
	 
	 
	 
	 
	✓
	 
	 
	✓

	10
	Paudel et al., 2024 
	✓
	✓
	✓
	✓
	✓
	✓
	
	
	✓
	✓
	
	✓
	✓
	
	✓
	
	✓
	
	
	✓
	
	
	✓

	11
	Soe et al., 2024 
	✓
	✓
	✓
	✓
	✓
	✓
	
	
	✓
	✓
	✓
	✓
	
	
	✓
	
	✓
	
	
	
	✓
	✓
	

	12
	Song et al., 2019 
	✓
	 
	 
	✓
	 
	✓
	 
	 
	✓
	✓
	 
	✓
	 
	 
	 
	 
	 
	 
	✓
	✓
	 
	 
	 

	13
	Stopa et al., 2019 
	
	
	
	✓
	
	✓
	
	
	
	
	
	✓
	
	
	
	
	
	
	
	✓
	
	
	

	14
	Akhtar and Chowdhury, 2023 
	✓
	
	✓
	✓
	
	✓
	✓
	
	
	
	✓
	✓
	
	
	
	✓
	
	
	
	✓
	
	
	

	15
	Tang et al., 2023 
	✓
	
	
	✓
	
	✓
	✓
	
	
	✓
	
	✓
	
	
	
	
	
	
	
	✓
	
	
	

	16
	Zhang et al., 2022 
	✓
	
	✓
	✓
	
	✓
	✓
	✓
	
	✓
	✓
	✓
	✓
	✓
	✓
	
	
	
	
	✓
	
	
	

	17
	Zhao et al., 2022 
	✓
	
	
	✓
	
	✓
	
	
	✓
	✓
	
	✓
	
	
	✓
	
	
	
	
	✓
	
	
	

	18
	Zhao et al., 2019 
	
	
	
	
	
	
	✓
	
	
	
	
	✓
	✓
	
	
	
	✓
	
	
	
	
	
	


The “✓” refers to variables being included in the studies. The blue-colored cells refer to the determinants of equitable NCDs service utilization in this review.









Table S3-f: Summary of studies included in meta-analysis 
	No.
	Author, Year
	Country
	Study Period
	Dataset
	Sample Size
	Population
	Study Design
	NCD Types
	Utilization Rate (%)

	1
	Dou et al., 2015
	China
	2008-2010
	SAGE China Wave 1
	4162
	≥ 50 yrs
	Cross-sectional
	CVD
	54.9

	2
	Ghammari et al., 2023
	Iran
	2022
	Primary Data Collection
	400
	≥ 18 yrs
	Cross-sectional
	Diabetes Mellitus
	38.3

	3
	Giang et al., 2020
	Vietnam
	2015
	Primary Data Collection
	2038
	≥ 18 yrs
	Cross-sectional
	General NCDs
	37.9

	4
	Grustam et al., 2020
	Serbia
	2013
	Serbia National Survey of Population Health
	2568
	≥ 65 yrs
	Cross-sectional
	CVD
	91.8

	5
	Mathew and Olickal, 2024
	India
	2021-2022
	Primary Data Collection
	387
	≥ 30 yrs
	Cross-sectional
	General NCDs
	55.3

	6
	Mohandas et al., 2024
	India
	2022
	ENDIRA, Epidemiology of Non-communicable Diseases in Rural 
Areas
	623
	35-80 yrs
	Cross-sectional
	CVD
	46.1

	7
	Paudel et al., 2024
	Nepal
	2021-2022
	Primary Data Collection
	481
	30-70 yrs
	Cross-sectional
	Diabetes Mellitus
	66.1

	8
	Soe et al., 2024
	Myanmar
	2023
	Primary Data Collection
	386
	≥ 40 yrs
	Cross-sectional
	Hypertension
	51.8

	9
	Song et al., 2019
	China
	2015
	CHARLS
	3479
	≥ 45 yrs
	Cross-sectional
	Hypertension
	33.2





Table S3-g. Quality assessment for included studies
	No
	Author, Year
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13
	Total
	%

	1
	Chhim et al., 2023 
	1
	1
	1
	0
	1
	1
	1
	1
	
	
	
	
	
	7
	87.5

	2
	Deng et al., 2022 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	3
	Dou et al., 2015 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	4
	Ghammari et al., 2023 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	5
	Giang et al., 2020 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	6
	Grustam et al., 2020 
	1
	1
	1
	0
	1
	1
	1
	1
	
	
	
	
	
	7
	87.5

	7
	Hu et al., 2021 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	8
	Mathew and Olickal, 2024 
	1
	1
	1
	0
	1
	1
	1
	1
	
	
	
	
	
	7
	87.5

	9
	Mohandas et al., 2024 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	10
	Paudel et al., 2024 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	11
	Soe et al., 2024 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	12
	Song et al., 2019 
	1
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	8
	100

	13
	Stopa et al., 2019 
	1
	1
	1
	0
	1
	1
	1
	1
	
	
	
	
	
	7
	87.5

	14
	Akhtar and Chowdhury, 2023 
	1
	1
	0
	0
	1
	1
	1
	1
	
	
	
	
	
	6
	75

	15
	Tang et al., 2023 
	1
	1
	0
	1
	1
	1
	1
	1
	
	
	
	
	
	7
	87.5

	16
	Zhang et al., 2022 
	1
	1
	1
	0
	0
	0
	1
	1
	
	
	
	
	
	5
	62.5

	17
	Zhao et al., 2022  
	1
	1
	1
	1
	0
	0
	1
	1
	
	
	
	
	
	6
	75

	18
	Zhao et al., 2019 
	1
	1
	0
	1
	0
	0
	1
	1
	
	
	
	
	
	5
	62.5

	19
	Liu, Zhang and Chen, 2023 
	1
	1
	1
	1
	0
	0
	0
	1
	 
	 
	 
	 
	 
	5
	62.5

	20
	Pruthu et al., 2015 
	1
	1
	1
	1
	0
	0
	1
	1
	 
	 
	 
	 
	 
	6
	75.0

	21
	Wu et al., 2016 
	1
	1
	1
	1
	0
	0
	1
	1
	 
	 
	 
	 
	 
	6
	75.0

	22
	Fairall et al., 2016 
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	1
	11
	84.6

	23
	Zhang et al., 2024 
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	11
	84.6


The detailed description of Q1 to Q8, and Q1 to Q13 are mentioned in the supplementary file 3.
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