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Abstract
Background
In China, Community Health Centers (CHCs) provide primary healthcare (PHC); however, few studies have examined the quality of PHC services experienced by migrant patients. We examined the potential association between the quality of migrant patients’ PHC experiences and the achievement of Patient-Centered Medical Home by CHCs in China.

Methods
Between August 2019 and September 2021, 482 migrant patients were recruited from ten CHCs in China’s Greater Bay Area. We evaluated CHC service quality using the National Committee for Quality Assurance Patient-Centered Medical Home (NCQA-PCMH) questionnaire. We additionally assessed the quality of migrant patients’ PHC experiences using the Primary Care Assessment Tools (PCAT). General linear models (GLM) were used to examine the association between the quality of migrant patients’ PHC experiences and the achievement of PCMH by CHCs, adjusting for covariates.

Results
The recruited CHCs performed poorly on PCMH1, Patient-Centered Access (7.2 ± 2.0), and PCMH2, Team-Based Care (7.4 ± 2.5). Similarly, migrant patients assigned low scores to PCAT dimension C—First-contact care—which assesses access (2.98 ± 0.03), and D—Ongoing care (2.89 ± 0.03). On the other hand, higher-quality CHCs were significantly associated with higher total and dimensional PCAT scores, except for dimensions B and J. For example, the total PCAT score increased by 0.11 (95% CI: 0.07–0.16) with each increase of CHC PCMH level. We additionally identified associations between older migrant patients (> 60 years) and total PCAT and dimension scores, except for dimension E. For instance, the average PCAT score for dimension C among older migrant patients increased by 0.42 (95% CI: 0.27–0.57) with each increase of CHC PCMH level. Among younger migrant patients, this dimension only increased by 0.09 (95% CI: 0.03–0.16).

Conclusion
Migrant patients treated at higher-quality CHCs reported better PHC experiences. All observed associations were stronger for older migrants. Our results may inform future healthcare quality improvement studies that focus on the PHC service needs of migrant patients.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12939-023-01929-z.
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Background
In 2020, there were an estimated 281 million international migrants, comprising 3.6% of the world’s population [1]. In China in 2021, there were more than 376 million internal migrants [2]. Migrants experience considerable health inequity, defined as unjust and avoidable health differences that arise from socioeconomic discrimination or lack of access to health resources [3, 4]. For example, Guangzhou and Foshan, two modern metropolitan centers in South China’s Greater Bay Area, have attracted nearly 14.4 M internal migrants from other parts of China [5, 6]. Unfortunately, due to the rigid household registration system called “Hukou” and institutional discrimination in China, migrant patients face a higher disease burden and less access to appropriate and timely healthcare than urban or rural residents [7, 8].
Moreover, migrants often possess different sociodemographic characteristics than local residents, including differences in language, occupation, psychosocial characteristics, lifestyle, and consumption models. These differences affect migrant patients’ health status and often lead to health inequities [9].
Primary health care (PHC) mitigates health inequities by empowering individuals and communities and promoting social cohesion [10]. PHC service quality is critically important for health equity. High-quality PHC services should provide appropriate healthcare whenever needed, regardless of residency status. As indicated by the Plan of Health China 2030 and the Outline of the 14th Five-Year Plan (2021–2025) for National Health, access to healthcare services (particularly PHC services) and health equity are the focus of many continuous healthcare quality improvement efforts [11, 12].
The 2009 Chinese health system reform attempted to establish a universal PHC delivery system to provide safe, effective, accessible, and affordable health services and encourage PHC providers to improve the quality of their patient-directed service [13]. Unfortunately, migrant patients and local residents have vastly different experiences when accessing Community Healthcare Centers (CHCs), the main PHC providers. We previously used the Primary Care Assessment Tool (PCAT) to evaluate the quality of patients’ experiences of PHC service [14]. Our results indicated that migrants had significantly worse PHC experiences than local residents, especially for first-contact utilization, ongoing care, family centeredness, community orientation, and cultural competence. There were also high levels of dissatisfaction, frustration and distrust in PHC service and General Practitioners (GP) among European migrants living in the UK [15]. And migrants is less satisfactory than the local population, especially in the attitudes of health workers and waiting times [16]. In terms of the factors that may affect migrants’ PHC service experiences, some studies noted several potential obstacles: differences in perceptions and expectations between GP and patients, the lack of communication and language skills of GP and cultural barriers [17, 18]. A study out of Guangzhou found that the experiences of rural-to-urban migrants relate to medical institution type and payment source [19].
According to Donabedian, the father of American quality management, quality can be defined as "structure-process-result" quality, and better process quality will bring better result quality [20]. “Process quality” and “outcome quality” can be reflected in providers’ and patients’ perspectives. Our previous study examined CHC service quality from patients’ and providers’ perspectives. Improved CHC service quality, as determined by the National Committee for Quality Assurance Patient-Centered Medical Home (NCQA-PCMH), improved the quality of patients’ PHC experiences, as determined by the PCAT [21]. Unfortunately, the effects of CHC service quality on migrant patients’ healthcare experiences remain unclear.
To help address this knowledge gap, we evaluated the achievement of PCMH by CHCs (an indication of institutional quality) using the NCQA-PCMH and evaluated the quality of migrant patients’ PHC experiences (an indication of individual quality) using the PCAT. Once again, we focused on CHCs in China’s Great Bay Area. We hypothesized that migrant patients treated at high-quality CHCs would report better PHC experiences. In other words, higher institutional PHC quality provision (as reflected in PCMH achievement) is reflected in higher individual PHC quality experiences.

Methods
Study setting and population
Our study was conducted within two major metropolitan areas in South China’s Greater Bay Area: Guangzhou and Foshan. We employed a multi-stage, stratified clustering sampling strategy in Guangzhou from August to October 2019 and in Foshan from August to September 2021. We selected four urban districts in Guangzhou (Yuexiu, Liwan, Haizhu, and Tianhe) and one in Foshan (Chancheng). As shown in Figure S1, ten urban CHCs were randomly selected: Linhua (LH) and Liede (LD) in Tianhe, Jianghai (JH) and Shayuan (SY) in Haizhu, HuangHuagang (HHG) in Yuexiu, Hualin (HL) in Liwan, Chancheng High-tech Zone Hospital (CHZH), Yong’an Hospital (YH), Nanzhuang Town the First People’s Hospital (NTFPH), and Foshan Fosun-Chancheng Hospital (FFCH) in Chancheng. Next, we randomly recruited one to three family physician groups from each CHC.
Participants were enrolled by the selected family physician group while visiting the CHC. Inclusion criteria were: age 18 years or older, patient’s household registered in other cities but patient residing in Guangzhou or Foshan for at least 6 months, and no auditory or visual impairments, mental illness, or compliance issues. All participants signed informed consent forms prior to any study-related procedures. The Human Studies Committee of Sun Yat-sen University approved the study’s protocol in compliance with the Declaration of Helsinki—Ethical Principles for Medical Research Involving Human Subjects (no. IRB2014.9).

Assessment of the quality of migrant patients’ PHC experiences
We used the Primary Care Assessment Tool-Adult Short Version (PCAT-AS) to assess the quality of migrant patients’ PHC experiences. The Primary Care Policy Centre of Johns Hopkins University developed a series of PCAT scales with theoretical, practical, scientific, and objective advantages because scoring does not rely on respondents’ expectations, perceptions, or values but—rather—on patients’ real experiences [22]. The instrument is valid, reliable, and widely used in China and other countries [23–27]. The Chinese version of the original simplified PCAT has a reliability coefficient of 0.963, an acceptable test–retest reliability coefficient of 0.7 [21], and inclusion of various attributes of PHC [14, 21]. These include dimension B, first-contact utilization (the extent to which the primary care provider performs a gatekeeper function); C, first-contact access (whether patients can contact a physician in time when they need medical and health service); D, ongoing care (the continuous relationship between physicians and patients in primary care institutions); E, coordination of care (the interpersonal linkage of care among different levels of providers); F, coordination information systems (informational linkage of care through the use of an electronic information system); G, comprehensiveness of service available (the ability to perform a wide range PHC service); H, comprehensiveness of service provided (the appropriate provision of service during consultations by a PHC provider), and three derivative dimensions: I, Family Centeredness (the recognition of the family as a major participant in the diagnosis, treatment, and recovery of patients); J, Community Orientation (whether CHCs fully consider the needs of patients in the implementation of health service) and K, Cultural Competence (the provision of care that respects the beliefs, interpersonal styles, attitudes and behaviors of people as they influence health). Each dimension contained 3–5 items, totaling 36 items. A 4-point Likert-type scale was used to score each item, with “1” for “Definitely not,” “2” for “Probably not,” “3” for “Probably,” and “4” for “Definitely,” and “2.5” for “Not sure/Do not remember.” The average score of a dimension’s items comprised the dimension’s final score. The higher the PCAT score, the better the patient’s experiences and (presumably) the better the PHC service received.

Assessment of CHC service quality
Since 2008, the National Committee for Quality Assurance (NCQA) has measured the quality of medical providers and practices. More than 10,000 practice sites and 50,000 clinicians have earned the NCQA-PCMH Recognition Seal [28]. NCQA-PCMH questionnaire responses may help identify service quality problems, reduce healthcare costs, and improve patients’ experiences and health [29]. Thus, to explore institutional service quality, we translated and adopted the 2014 NCQA-PCMH tool authorized by the NCQA website.
The 2014 NCQA-PCMH consists of 6 major panels, including PCMH1 “Patient-Centered Care Accessibility,” PCMH2 “Team Care,” PCMH3 “Population Health Management,” PCMH4 “Management and Support of Health Care,” PCMH5 “Care Coordination and Care Transitions,” and PCMH6 “Performance Measurement and Quality Improvement.” Each panel includes 3–7 elements, one of which was a required element (for a total of 27 elements) and 2–11 specific entries for each element, each including a key entry (for a total of 178 entries). There are separate scoring criteria and rules for each element under each of the instrument’s panels. Based on compliance with the criteria required for the different entries of each element, scored by the percentage for that element is obtained (if the key entry for that element was not met, the individual percentage for that element was 0%). Patients’ questionnaire responses were calculated to determine the total and panel scores. The maximum total score was 100, divided by three levels, with 35–59 indicating Level 1, 60–84 indicating Level 2, and 85–100 indicating Level 3 [30]. The higher a CHC’s NCQA-PCMH level, the better the quality of its PHC service [31].

Covariates
Patients’ information, including sociodemographics, health status, and medical-related characteristics, was obtained via a self-report questionnaire. Sociodemographic information includes age (years), sex (male vs. female), education (junior high school or below vs. senior high school or above), and disposable income (DPI; ≤ 80,000 RMB vs. > 80,000 RMB). Health status was self-reported (fair/poor/very poor and excellent/good), and chronic health conditions were scored as present or not (i.e., no chronic disease vs. any chronic disease). Medical-related information consisted of medical insurance data (resident, employee, and business insurance) and the number of times CHCs were visited during the preceding year (≤ 5 vs. > 5).

Data collection
Patients recruited from CHCs required 20–25 min to fill out the PCAT scale and the self-report questionnaire. The supervisors of the selected CHCs were invited to complete the NCQA-PCMH recognition questionnaires. If a patient or supervisor did not understand a questionnaire item, a well-trained investigator promptly offered an explanation, thus assuring the authenticity and reliability of the obtained data. The questionnaires were all inspected upon completion by an investigator to make sure that all questions were answered. If an item was missed or if the respondent did not understand the item, the response was immediately verified to ensure data quality.

Statistical analyses
Continuous variables are presented as means ± standard deviations, and relative frequencies are calculated for categorical variables. We used Welch’s analysis of variance (ANOVA) to compare the PCAT scores at different CHCs and used the Games-Howell test for the subsequent multiple comparisons. We used a general linear model (GLM) to estimate associations between the PCAT and NCQA-PCMH. (1) represents the crude model; (2) signifies adjustments for age, sex, education, disposable income, self-reported health status, chronic health conditions, medical insurance type, and the number of visits to CHCs during the preceding year [14, 19, 32–35]. City was treated as a random effect.
We stratified the GLM by age to explore potential age-related effects. The results are presented as β values (95% CI). The statistical analyses were conducted using SPSS version 21.0 (SPSS Inc., Chicago, IL, USA) and R studio. All statistical tests were two-sided. P-values < 0.05 were considered statistically significant.


Results
CHC service quality
The ten selected CHCs had an effective NCQA-PCMH response rate of 100%. As shown in Table S1 and Fig. 1, SY CHC in Guangzhou and FX CHC in Foshan had the best PHC service quality as suppliers (i.e., PCMH level 3); meanwhile, YA and GXQ CHCs in Foshan had the poorest service quality, with the scores lower than 35 (i.e., PCMH level 1’s cutoff point). Note that, for the purposes of this study, we categorized these CHCs as Level 1. In all, there were two Level 3 CHCs (SY and FX), two Level 2 CHCs (JH and HHG, both in Guangzhou), and six Level 1 CHCs (LH, LD, and LH in Guangzhou, and NZ, YA, and GXQ in Foshan). For all the sections, PCMH1, Patient-centered/Access (7.2 ± 2.0), and PCMH2, Team-based Care (7.4 ± 2.5) had the lowest average scores.[image: ]
Fig. 1Average and sub-dimension scores of the National Committee for Quality Assurance Patient-Centered Medical Home (NCQA-PCMH)



Patients’ baseline characteristics
In all, 482 migrant patients were invited to complete the PCAT questionnaires. Ultimately, 473 were included for an effective response rate of 98.1%. Of the 473 participants, 374 were younger than 60 years (79.1%), and the majority (n = 248; 52.4%) were male. When stratified by NCQA-PCMH level, there were 289 Level 1, 51 Level 2, and 133 Level 3 CHCs. There were significant differences in sex, education, disposable income (RMB), self-rated health status, and chronic disease status among the patients seen be CHCs of different levels (P < 0.05; Table 1).Table 1Characteristics of migrant patients stratified by NCQA-PCMH Levels, n (%)


	Characteristics
	Level1 (n = 289)
	Level2 (n = 51)
	Level3 (n = 133)
	Total (n = 473)
	P value

	Age(years)
	 	 	 	 	0.08

	  ≤ 60
	222(76.8)
	38(74.5)
	114(85.7)
	374(79.1)
	 
	  > 60
	67(23.2)
	13(25.5)
	19(14.3)
	99(20.9)
	 
	Sex
	 	 	 	 	 < 0.001

	 Male
	168(58.1)
	16(31.4)
	64(48.1)
	248(52.4)
	 
	 Female
	121(41.9)
	35(68.6)
	69(51.9)
	225(47.6)
	 
	 Education
	 	 	 	 	0.004

	 Junior high school or below
	132(45.7)
	29(56.9)
	43(32.3)
	204(43.1)
	 
	 Senior high school or above
	157(54.3)
	22(43.1)
	90(67.7)
	269(56.9)
	 
	Disposable personal income (RMB)
	 	 	 	 	0.005

	  ≤ 80,000
	152(52.6)
	17(33.3)
	80(60.2)
	249(52.6)
	 
	  > 80,000
	137(47.4)
	34(66.7)
	53(39.8)
	224(47.4)
	 
	Medical insurance
	 	 	 	 	0.42

	 Employee
	146(50.5)
	28(54.9)
	56(42.1)
	230(48.6)
	 
	 Resident
	114(39.5)
	19(37.3)
	64(48.1)
	197(41.6)
	 
	 Business insurance
	29(10.0)
	4(7.8)
	13(9.8)
	46(9.7)
	 
	Self-rated health status
	 	 	 	 	0.003

	 Fair/Poor/Very poor
	90(31.1)
	27(52.9)
	36(27.1)
	153(32.3)
	 
	 Excellent/Good
	199(68.9)
	24(47.1)
	97(72.9)
	320(67.7)
	 
	Chronic disease status
	 	 	 	 	 < 0.001

	 No chronic disease
	182(63.0)
	41(80.4)
	108(81.2)
	331(70.0)
	 
	 Any chronic disease
	107(37.0)
	10(19.6)
	25(18.8)
	142(30.0)
	 
	Times of doctor visits in the last year
	 	 	 	 	0.09

	  ≤ 5
	168(58.1)
	30(58.8)
	92(69.2)
	290(61.3)
	 
	  > 5
	121(41.9)
	21(41.2)
	41(30.8)
	183(38.7)
	 

Data are n (%)
The level is determined by NCQA-PCMH
The P-value is based on the Chi-square test




Evaluation of the quality of migrant patients’ PHC experiences
The migrant patients’ total average PCAT score was 3.12 ± 0.02. The dimensions with the lowest PCAT scores were C, First-contact care/access (2.98 ± 0.03), and D, ongoing care (2.89 ± 0.03). When stratified by NCQA-PCMH levels, the migrant patients at Level 3 CHCs had the highest PCAT total score and higher sub-dimension scores (P < 0.05; Table 2) reflecting that higher institutional quality is related to higher individual quality.Table 2migrant patients’ experiences determined by PCAT, stratified by NCQA-PCMH Levels (n = 473)


	Primary care dimensions
	Total n = 473
	Level1 n = 289
	Level2 n = 51
	Level3 n = 133
	P value

	B First-contact in terms of utilization
	3.16 ± 0.03
	3.14 ± 0.04
	3.06 ± 0.09
	3.24 ± 0.05
	0.16

	C First-contact care in terms of access
	2.98 ± 0.03
	2.87 ± 0.04
	2.74 ± 0.07
	3.29 ± 0.04
	 < 0.001

	D Ongoing care
	2.89 ± 0.03
	2.79 ± 0.04
	2.65 ± 0.08
	3.20 ± 0.05
	 < 0.001

	E Coordination of care
	3.17 ± 0.04
	3.10 ± 0.06
	2.95 ± 0.08
	3.41 ± 0.06
	 < 0.001

	F Coordination of information systems
	3.33 ± 0.03
	3.24 ± 0.04
	3.32 ± 0.08
	3.52 ± 0.04
	 < 0.001

	G Comprehensiveness of service available
	3.18 ± 0.03
	3.04 ± 0.04
	3.38 ± 0.05
	3.40 ± 0.05
	 < 0.001

	H Comprehensiveness of service provided
	3.25 ± 0.03
	3.19 ± 0.03
	3.23 ± 0.07
	3.38 ± 0.05
	 < 0.001

	I Family centredness
	3.20 ± 0.03
	3.13 ± 0.04
	2.94 ± 0.10
	3.46 ± 0.04
	 < 0.001

	J Community orientation
	3.03 ± 0.03
	2.97 ± 0.04
	2.84 ± 0.08
	3.23 ± 0.06
	 < 0.001

	K Culturally competent care
	3.11 ± 0.03
	3.00 ± 0.04
	3.20 ± 0.08
	3.38 ± 0.05
	 < 0.001

	Total score
	3.12 ± 0.02
	3.04 ± 0.03
	3.03 ± 0.05
	3.34 ± 0.04
	 < 0.001


P value is based on Welch’s analysis of variance (ANOVA)
PCAT The Primary Care Assessment Tool




Associations between CHC PCMH achievement and the quality of migrant patients’ PHC experiences
Table 3 shows the associations between CHC PCMH achievement and patients’ PCAT scores. Adjusting for age, sex, education, disposable income, self-reported health status, chronic health conditions, medical insurance, and the number of visits to a CHC during the preceding year, PCAT scores were positively associated with CHC PCMH achievement (P < 0.05), except dimension B, First-contact/utilization, and dimension J, Community orientation. For example, the total PCAT score increased by 0.11(95%CI, 0.07, 0.16) with one level improvement in CHCs’ PCMH achievement.Table 3Associations between CHC PCMH achievement and migrant patients’ PCAT scores (n = 473)


	 	Crudeβ(95%CI)
	Pa
	Adjustedbβ(95%CI)
	Pa

	Total
	0.14(0.10,0.19)
	 < 0.001
	0.11(0.07, 0.16)
	 < 0.001

	B First-contact in terms of utilization
	0.04(-0.02,0.11)
	0.21
	0.02(-0.05, 0.08)
	0.6

	C First-contact care in terms of access
	0.19(0.13,0.25)
	 < 0.001
	0.15(0.09, 0.21)
	 < 0.001

	D Ongoing care
	0.19(0.12,0.26)
	 < 0.001
	0.16(0.10, 0.23)
	 < 0.001

	E Coordination of care
	0.14(0.05,0.22)
	 < 0.001
	0.10(0.01, 0.18)
	0.03

	F Coordination of information systems
	0.14(0.08,0.20)
	 < 0.001
	0.12(0.06, 0.18)
	 < 0.001

	G Comprehensiveness of service available
	0.18(0.12,0.25)
	 < 0.001
	0.18(0.12, 0.24)
	 < 0.001

	H Comprehensiveness of service provided
	0.09(0.03,0.15)
	 < 0.001
	0.06(0.01, 0.12)
	0.03

	I Family centredness
	0.15(0.08,0.21)
	 < 0.001
	0.11(0.05, 0.17)
	 < 0.001

	J Community orientation
	0.12(0.05,0.18)
	 < 0.001
	0.06(-0.01, 0.13)
	0.06

	K Culturally competent care
	0.21(0.14,0.27)
	 < 0.001
	0.17(0.10, 0.23)
	 < 0.001


CHCs Community health centers, PCAT The Primary Care Assessment Tool
aP value is based on the general linear model (GLM)
bAdjusting for age, sex, level of education, personal disposal income, self-reported health status and chronic health conditions, medical insurance and times of visiting CHCs last year, and city as a random effect




Age as a potential modifier
Age was significantly associated with CHCs’ PCMH achievement. With the exception of dimension E—Coordination of care—migrant patients older than 60 years were associated with higher PCMH achievement (Table 4). For instance, the PCAT score for dimension C in older migrant patients increased by 0.42 (95% CI: 0.27–0.57) with each level of improvement in CHC PCMH status. Meanwhile, among younger migrants, the PCAT score for dimension C only increased by 0.09 (95% CI: 0.03–0.16).Table 4Association between CHC PCMH achievement and migrant patients’ PCAT scores by age (n = 473)


	 	βa
	95%CIa
	P value for interactionb

	Total score

	  ≤ 60
	0.06
	0.01 ~ 0.11
	 < 0.01

	  > 60
	0.40
	0.29 ~ 0.51

	B First-contact in terms of utilization

	  ≤ 60
	-0.03
	-0.10 ~ 0.04
	 < 0.01

	  > 60
	0.26
	0.11 ~ 0.42

	C First-contact care in terms of access

	  ≤ 60
	0.09
	0.03 ~ 0.16
	 < 0.01

	  > 60
	0.42
	0.27 ~ 0.57

	D Ongoing care

	  ≤ 60
	0.12
	0.04 ~ 0.19
	 < 0.01

	  > 60
	0.43
	0.27 ~ 0.60

	E Coordination of care

	  ≤ 60
	0.07
	-0.03 ~ 0.17
	0.35

	  > 60
	0.20
	0.03 ~ 0.38

	F Coordination of information systems

	  ≤ 60
	0.05
	-0.01 ~ 0.11
	 < 0.01

	  > 60
	0.51
	0.35 ~ 0.67

	G Comprehensiveness of service available

	  ≤ 60
	0.13
	0.07 ~ 0.20
	 < 0.01

	  > 60
	0.33
	0.18 ~ 0.49

	H Comprehensiveness of service provided

	  ≤ 60
	-0.02
	-0.08 ~ 0.04
	 < 0.01

	  > 60
	0.46
	0.33 ~ 0.60

	I Family centredness

	  ≤ 60
	0.03
	-0.03 ~ 0.09
	 < 0.01

	  > 60
	0.44
	0.28 ~ 0.60

	J Community orientation

	  ≤ 60
	0.01
	-0.06 ~ 0.08
	 < 0.01

	  > 60
	0.26
	0.08 ~ 0.43

	K Culturally competent care

	  ≤ 60
	0.11
	0.04, 0.18
	 < 0.01

	  > 60
	0.55
	0.39, 0.70
	 

CHCs Community health centers, PCAT Primary Care Assessment Tool
aAfter adjusting for sex, level of education, disposable income, self-reported health status, chronic health conditions, medical insurance, and the number of visits to CHCs during the preceding year; city was added as a random effect
bCalculated by adding an interaction item in the model





Discussion
In the present study of 473 migrant patients, patients perceived PHC service quality to be better in higher-quality CHCs. All observed associations were stronger for migrants older than 60 years. To our best knowledge, this is the first report globally to explore the relationship between PCMH achievement by CHCs (institutional quality) and the quality of migrant patients’ PHC experiences (individual quality) service quality.
The structure–process–outcome model propounded by Donabedian states that better processes lead to better outcomes [20, 36]. In the present study, “process quality” reflected how CHCs administered PHC service. “Outcome quality” was reflected in the patients’ experiences. Thus, to improve patients’ experiences, CHCs must progress in their ability to provide PHC service.
The PCMH personalizes, prioritizes, and integrates PHC service to improve the health of individuals, families, communities, and the nation’s population by identifying and implementing new organizational practices and enhancing CHCs’ internal capabilities [37]. NCQA-PCMH recognition is important for assuring quality PHC service. The NCQA-PCMH can serve as a model when attempting to improve the quality of PHC service delivered by CHCs to migrant patients in China [29, 38].
In the present study, patients seen at Level 3 CHCs had higher PCAT and total sub-dimension scores compared to patients seen at Levels 1 or 2 CHCs. Furthermore, we found associations between PCMH achievement by CHCs and migrant patients’ PHC experiences, even after adjusting for confounders. Thus, the highest-level NCQA-PCMH CHCs provided the best care, consistent with the structure–process–outcome model proposed by Donabedian [20, 36].
Of the ten participating CHCs, six were NCQA-PCMH Level 1, the “worst” level. Level 1 CHCs may provide substandard care and require more improvement, especially in Patient-centered Access and Team-based Care. Similarly, migrant patients had the worst “First-contact” experiences pertaining to care access and ongoing care, consistent with Wu’s prior report [14].
Dimension D (“ongoing care”) was the lowest-scoring dimension. There are three types of continuity of care: informational, management, and relational [39]. Long-term relationships between physicians and patients develop over time. Migrants and other short-term residents may not have sufficient time to find and strengthen such relationships [40]. Most GPs in China are unfamiliar with migrants’ preferences, values, and backgrounds. This lack of familiarity is non-conducive to consistent management of long-term diseases. Team-based care models are better equipped to address health and social inequities [41]. The experiences of migrant patients accessing PHC can be improved by improving continuity-of-care in CHCs, as per PCMH 2 (“Team-based Care”) standards. To ensure ongoing demand for their available PHC service, CHCs should strive to provide personalized healthcare using a relatively fixed team of GP physicians. CHCs that create dynamic management systems will be better positioned to serve migrant patients, given their unique residency status [42].
Accessing PHC through CHCs was seen as difficult. This sentiment was reflected in the relatively low scores for PCAT C and PCMH 1. Accessibility refers to the ease with which a patient can converse with clinicians about any health issue (such as by telephone) and includes efforts to eliminate geographical, administrative, financial, cultural, and language barriers [43]. CHCs could strengthen their contacts with migrant patients by providing service in multiple ways, such as online consultations during off-work hours. Such changes would improve scores on both the NCQA-PCMH and PCAT.
Age might affect how CHC-provided PHC service are perceived. As demonstrated by our PCAT score results, stronger associations were observed among older migrants. Some studies [44, 45] found that elderly individuals use more PHC service than their younger counterparts. As such, older patients might be more sensitive to the effects of PHC service quality. Older adults are vulnerable and require considerable PHC service; thus, their health equity is a national priority. We extend this focus to include the population of elderly migrant patients. CHCs should focus on older migrant patients to improve PHC quality, in agreement with the initiative of developing elderly-friendly communities in China, considered a “rapidly aging country” [46].
Although objective in quality assessment, our study had some limitations which warrant consideration. First, our data were obtained from a cross-sectional study, so we cannot infer a temporal association between process and outcomes. Second, the use of self-reported questionnaires is subject to recall bias which could have affected the between-group differences we observed. Finally, the sample size was limited because only ten CHCs participated. Multicentre studies are needed to achieve greater improvements in migrants' experiences of primary health care and health equity. And experiments with health care interventions are needed to validate the relationship between the quality of CHC service and the experiences of migrants. Further discussion with different results from different countries and regions is also necessary to expand the application of PCMH domestically and globally.

Conclusion
Our results suggest an association between CHC healthcare service quality, as determined by NCQA-PCMH, and migrant patients’ PHC experiences, as assessed by the PCAT. Age acted as a potential modifying factor. These results further indicated that to improve migrant patients’ experiences and health equity, policymakers should base CHC improvement efforts on NCQA-PCMH dimensions considering the unique needs of vulnerable groups, such as migrant patients and the elderly.
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