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Background: Family doctor contract services (FDCS) has played a key role in diabetes management in China since 2016. The influence of FDCS on the physiological indexes of individuals with diabetes has been examined. However, little attention has been paid to its effect on the Health-Related Quality of Life (HRQoL). This study aims to fill this knowledge gap by evaluating the effect of FDCS on the HRQoL of individuals with diabetes.

Methods: We identified 382 individuals with diabetes receiving all follow-up surveys in 2013, 2015, and 2018 from the China Health and Retirement Longitudinal Study (CHARLS). The HRQoL of the included individuals was estimated using results from the Short Form 36 (SF-36) questionnaire. The propensity score matching with the difference-in-differences (PSM-DID) approach was applied to quantify the effect of FDCS on the HRQoL among individuals with diabetes. A robust test was performed by setting the 2015 data as the treatment group for the placebo test.

Results: The mean score of role-emotional (RE) increased from 54.25 to 61.63 among those who signed up to receive FDCS, while the corresponding score decreased from 57.77 to 51.04 among those who did not receive FDCS. Results from the regression analysis indicated that the use of FDCS was associated with significant improvement in RE (+14.10, p = 0.04) among individuals with diabetes. We did not find a statistically meaningful association between the FDCS and any of the other HRQoL domains: physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), and mental health (MH), respectively. The robustness analysis of the model indicated that the results were robust.

Conclusion: The FDCS for diabetes in China was associated with a significant improvement in RE. Due to a limited time since the launch of FDCS (i.e., 2016), the recipient's physical health did not show marked improvement. In the future, FDCS should pay more attention to the physiological health of individuals with diabetes. Moreover, psychological services also need to be maintained and not slackened. At the same time, it is strongly recommended to pay more attention to the HRQoL of individuals with diabetes and more comprehensive health.
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INTRODUCTION

As a chronic and common age-related disease, diabetes has become a great challenge of worldwide public health, considering its high incidence, disability, and mortality (1). The International Diabetes Federation reported that China suffers from a great number of chronic patients, including 28% of the world's diabetics (2). Diabetes and its complications have an increasingly adverse effect on the health and quality of life of patients and increase the concern of patients regarding diet, employment, and leisure (3–5). Additionally, the nature of diabetes for patients means that these adverse effects of diabetes and its complications may be experienced for a long time (6). In this way, the quality of life of individuals with diabetes needs more attention, and more chronic disease management through primary health care is the need for those patients with long-term diabetic complications.

Primary health care is provided by family doctor contract services (FDCS), which plays a key role in the management of chronic diseases (7). In Britain, the National Health Service, founded in 1948, advocates a national management model that enables every citizen to enjoy contracted family doctor services (8). In the United States, the family doctor system originated in the 1960s and incorporated health management into community general practitioner services to provide active health management for patients with chronic diseases (9, 10). China's health care system reform starting from 2009 had given more attention and resources to primary health, which enabled it to lay a good foundation for the implementation of FDCS. In 2011, China began to take measures to establish FDCS in some pilot cities, such as Shanghai (6), and FDCS was fully launched in 2016 by the Chinese government (11). Patients with chronic diseases were listed as the focus group of the contract services considering the high incidence of chronic diseases and their adverse effects on the quality of life (12). By 2020, the goal of universal coverage of FDCS was basically achieved. With the continuous promotion and improvement of the FDCS, it was expected to have a profound influence on the quality of life of patients with chronic diseases.

Health-related quality of life (HRQoL) is the physical and mental health perceived by individuals or groups over time (13). In previous studies, it had been proved that FDCS could improve the quality and continuity of primary health care services as well as have a huge influence on the HRQoL of patients with chronic diseases (14–16). A randomized controlled trial in Norway found that the intervention of a family doctor team could effectively improve the healthy quality of life of elderly patients undergoing multi-drug therapy (17). Another study in Iran indicated that maternal and child health could be effectively improved by family doctor services (18). In addition, a study from Turkey showed that family doctor services could effectively improve the clinical outcome of diabetic patients (19). The research on family doctor services in China mainly focused on the effects for self-management, patient satisfaction, and treatment compliance (20, 21). The research on the effects of FDCS on health paid more attention to whether it could improve the health outcomes of patients. For instance, according to previous studies, FDCS could positively affect hypertension control in hypertensive patients (6). However, recently, few studies have investigated the impact of FDCS on the quality of life of diabetic patients. Therefore, this study aims to evaluate the net effect of FDCS on HRQoL in the diabetic population.



MATERIALS AND METHODS


Data Source

The data used in this study was obtained from the follow-up survey of the China Health and Retirement Longitudinal Study (CHARLS). The CHARLS was a longitudinal survey of people over 45 years old in China, which collected high quality data representing families and individuals. The first baseline survey of the CHARLS was fielded in 2011 and the recent follow-up survey was in 2018. The 2011 baseline survey involved 17,705 practitioners, who were chosen randomly, and covered 450 villages/resident committees, 150 counties/districts, and 28 provinces. All data were collected by using face-to-face interviews and made public 1 year after the end of data collection. In general, the CHARLS is a meaningful and nice representation of the elderly in China. (A complete introduction to CHARLS is shown in Supplementary Material 1).

This study used the follow-up data from 2013 to 2018. To investigate the association between FDCS and the HRQoL of individuals with diabetes, we limited the samples to practitioners who had diabetes in 2013 and were included in the 2015 and 2018 tracking surveys. Finally, a total of 382 samples were included.



Measure

We constructed a new scale based on the Short Form 36 (SF-36) and the CHARLS variables to measure the HRQoL of individuals with diabetes. The construction of the new scale originated from eight dimensions of SF-36, and we selected appropriate variables of CHARLS to evaluate these dimensions, including physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH) (shown in Supplementary Material 2). The construction of this scale referred to the construction methods of relevant articles which used Cronbach's α coefficient to measure the reliability between SF-36 and the CHARLS variables, and it had good reliability with all dimensions having alpha values higher than 0.6, except vitality (α = 0.34) (22). The content validity index (CVI) was evaluated at the item level (I-CVI) and scale level (S-CVI). I-CVI was higher than 0.83 and S-CVI was 0.94 (22). These indicated that the scale had good reliability and validity.



Statistical Analysis
 
Propensity Score Matching

Propensity score matching (PSM) is applicable to non-random design and used in estimating the effect of policy interventions. The PSM method can match individuals in the control group who have similar characteristics in the treatment group with the closest propensity score. In this way, the PSM can reduce selection bias.

To evaluate the effect of FDCS on the HRQoL of individuals with diabetes in China, outcome variables between treatment and control groups were compared. But some characteristics of samples in the control group cannot consist with the treatment group. Moreover, in this study, there were more practitioners in the control group than in the treatment group. In order to solve these limitations, we used the kernel matching method, which is one of the PSM methods, to construct the control group. We also used some control covariates that were measured before the treatment, including age, gender, education, marriage, smoking, drinking, and economic situation.

The shortcoming of the kernel matching method is that the matched individuals may be bad matches. Hence, we used a visual analysis of the common support assumption of the propensity score in the treatment and control groups, which checked the overlap and the region of common support between both the groups. We then examined whether the matching procedure could balance the covariates in the treatment and control groups using a two-sample t-test.



Difference-in-Difference Model

Difference-in-difference (DID) model is widely used in policy evaluations. DID models compare changes, both in the treatment group and the control group, which attribute the effect of the policy. The FDCS can be viewed as a policy test, and DID models are adopted to analyze the net effect of this policy.

In this study, we used samples for waves 2013 and 2018 which was matched by the propensity score matching (PSM). The basic framework of DID model is given by
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where Yit represents the HRQoL of individuals i with diabetes at time t; treatedit is a dummy variable which is equal to 1 if individual i received FDCS, and 0 if individual i did not receive FDCS; Tit is a time dummy variable which takes a value of 0 before implementation of FDCS, and it takes a value of 1 after implementation of FDCS; Xitrefers to other observable covariates, including gender, education, marriage, smoking, drinking, and economic situation; and εit is the error term.



Testing the Robustness of PSM-DID Estimation

The results of the robustness test are directly related to the correctness and credibility of data analysis. When we draw a conclusion, we need a series of methods to verify whether the conclusion is reliable. To ensure the robustness of the PSM-DID results, we chose the placebo test which selected samples from different periods for analysis. The FDCS was fully launched in 2016, and the 2015 data was before the implementation of FDCS. Therefore, we used the 2015 data as the treatment group for the placebo test, and we tested the robustness of DID estimation by comparing the differences between DID estimation and placebo test.




Research Hypothesis

Based on previous studies, this study assumes that FDCS could effectively improve the HRQoL of diabetic patients.




RESULTS


Characteristics of the Sample

Table 1 shows the personal characteristics of 382 practitioners. The practitioners included 58.4% (n = 223) women, and 91.1% (n = 348) were under 75 years old. A total of 72.8% (n = 278) of the practitioners were married and lived with their spouses, and 63.9% lived in rural areas. In addition, among the practitioners, about 41.1% (n = 157) had a high school degree or above, and 58.4% (n = 223) of whose medical insurance was the urban resident medical insurance.


Table 1. Characteristics of the sample (N = 382).
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Balancing Proper Test for PSM Result

The result of balancing proper test shows that all observable covariates were balanced by the kernel matching between the treatment and control groups. The covariate difference in the two groups decreased significantly and became statistically insignificant at 5%.

As shown in Table 2, the balancing property could be verified by comparing the significance of all matching variables in the models before and after matching. Before matching, there was a significant difference in the “smoking” and “economic situation” covariates between the treatment and control groups (p < 0.05). After matching, all covariates became insignificant (p > 0.05). The standardized bias was <10% and had reduced substantially by kernel matching (shown in Figure 1). It could also be seen intuitively in Figure 1 that the standardized bias of each covariate after matching was significantly reduced.


Table 2. Covariate balance test before and after matching.
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FIGURE 1. Standard deviation of covariates.


Figure 2 dedicates a visual analysis of the covariate of the common support assumption in the treatment and control groups. In the figure, the treatment group is shown above the midline, while the control group is shown under the midline. The distribution of the propensity score between the treatment and control groups was similar, which confirmed the common support assumption of the covariate.


[image: Figure 2]
FIGURE 2. Visual analysis of the validity of the common support assumption.




Effects of Family Doctor Contract Services on HRQoL of Individuals With Diabetes

Table 3 shows the estimated result of PSM-DID. The “PSM-DID Estimator” in the table is the net policy effect reflecting FDCS on HRQoL of individuals with diabetes, including physical functioning (PF), role physical (RP), body pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH).


Table 3. Propensity score matching with difference-in-differences (PSM-DID) estimate result.
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Before the implementation of FDCS, there was no significant difference in the scores of all dimensions between the treatment and control groups. After the implementation, there was a significant difference in RE. The mean score of RE increased from 54.25 to 61.63 in the treatment group, while the corresponding score decreased from 57.77 to 51.04 in the control group, and the DID value was 14.10 (p = 0.044). However, other dimensions had no significant difference before and after the implementation of FDCS.



Testing the Robustness of PSM-DID Estimation

The robustness analysis of the model found that the research results were robust and reliable. The placebo test results shown in Table 4 were obtained by PSM-DID analysis of 2013 data and 2015 data. Focusing on the PSM-DID results of the RE dimension, the results showed that the difference between the treatment and control groups was insignificant. Based on the placebo test, it could be considered that the research results are robust and reliable.


Table 4. Robustness test results of PSM-DID model.
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DISCUSSION

To the best of our knowledge, most studies paid more attention to the influence of FDCS on physiological indexes of individuals with diabetes, while few studies paid attention to its effect on HRQoL, especially the specific dimension of HRQoL. In this way, this study assessed changes in each dimension of HRQoL of individuals with diabetes to evaluate the net effect of FDCS. The results demonstrated that FDCS effectively improved the scores of RE in individuals with diabetes, but not that of MH, VT, SF, PF, RP, BP, and GH.

According to the results, FDCS for individuals with diabetes significantly improved the scale scores of RE. This result is similar to the finding by Moffatt (23), who reported that care for chronic diseases effectively raised the population's RE score. Moreover, FDCS could provide high-quality home care services for patients with chronic diseases and bring convenience to patients with inconvenient actions. According to a previous study, RE reflects role impairment due to emotional distress in aspects of work or task performance as well as the degree of satisfaction with achievements (24). Since the sample population in this study was mostly the elderly who had retired, RE more reflects the emotional distress and satisfaction when completing certain tasks or behaviors in life. According to Sabbah's research (25), FDCS could reduce the occupancy rate of nursing homes and hospitals and maintain the independent living ability of the elderly. Therefore, the elderly who signed up to receive FDCS had higher satisfaction when completing certain tasks or behaviors in their life, and the RE value was higher.

Although FDCS significantly improved the RE of individuals with diabetes, it did not improve the MH, VT, and SF. A similar situation was also revealed in a previous study, which showed that psychological well-being was more related to the quality of life, compared to physical health and socioeconomic status (26). According to the WHO report, mental health is the fifth leading cause of disability-adjusted life years among the elderly in China (27). However, FDCS did not pay enough attention to mental health, and there was no routine mental health examination for individuals with diabetes (28). Additionally, despite being both mental and physical health very important for the quality of life of individuals with diabetes, FDCS providing primary health care services usually paid more attention to the physical health of residents than mental health (29). In terms of the mental health, although role-emotional has improved significantly, the other three dimensions are still not improved. Therefore, FDCS need continue to pay attention to the other three dimensions of diabetic patients.

This study showed that the contract service did not improve PF, RP, BP, and GH. For individuals with diabetes, the progression of diabetes is a slow process. In this way, the result may be explained by the finding of Behma's study (30), which indicated that a postponed progression of morbidity and symptom may not directly affect the self-rated health of elderly patients, and there are differences between elderly patients' perception of health and satisfaction with health. Thus, due to this cognitive bias toward health, patients with chronic diseases may also have certain errors in their own health evaluation. Moreover, since FDCS was implemented after 2016, the progression and physical health of individuals with diabetes could also not be significantly improved in the short period of 2 years. Additionally, another explanation could be connected to a stereotypic view that “be old is to be ill”. This view shows that although the physical condition is deteriorating, the elderly patients are satisfied with their overall health status (31). Although FDCS has paid much attention to the physiological health of individuals with diabetes, the four dimensions of physiological health of the population have not been significantly improved. In the future, FDCS should pay more attention to the physical health of individuals with diabetes. At the same time, service on physical health needs further adjustment and optimization. Above all, FDCS had no significant effect on the health of diabetic patients at present, but the effect could be expected over a longer period.

In comparison with previous studies, this study is strengthened by two features (14–19). First, the data for this study were obtained from CHARLS, which is a national database with good representation. Second, this study uses PSM-DID to evaluate the causal relationship between FDCS and HRQoL, which could effectively eliminate the influence of external confounding factors on evaluation. Moreover, some limitations of this study should be recognized. On the one hand, since the latest CHARLS data of 2021 has not yet been published, this study selected the CHARLS data of 2013 and 2018 to evaluate the net effect of FDCS on HRQoL of individuals with diabetes. On the other hand, only those individuals with diabetes receiving all follow-up surveys in 2013, 2015, and 2018 were included in this study, which made the sample size of this study relatively small, but these samples are from the whole national data of CHARLS without additional elimination.



CONCLUSION

In this study, we evaluated the net effect of FDCS on eight dimensions of the HRQoL of individuals with diabetes. The findings showed that the FDCS probably has an influence on the HRQoL by significantly improving the RE. However, the improvement of the other seven dimensions of HRQoL was not significant. In the future, more attention should be paid to FDCS to the physiological health of patients with diabetes, and the frequency of regular follow-up visits by family doctors should be increased. Additionally, since the other three dimensions of mental health did not improve significantly, psychological services need to be maintained and not slackened. It is also recommended to pay more attention to the HRQoL of individuals with diabetes and more comprehensive health.



DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found below: http://charls.pku.edu.cn/.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Research Ethics Committees of Peking University (IRB000010529611015). The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

WL and LW contributed to the conception and design of the study. LW conducted the data reduction and analyses and also wrote the manuscript. WL guided the whole process and reviewed the manuscript. All authors read and approved the manuscript before submission.



FUNDING

This research was supported by the Distinguished Young Scientific Research Talents Plan in Universities of Fujian Province (Grant No: 2018B030). The funders had no involvement in study design, data collection, statistical analysis, and manuscript writing.



ACKNOWLEDGMENTS

We thank all the interviewees for their voluntary participation in the CHARLS study.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.865653/full#supplementary-material



REFERENCES

 1. Li Y, Teng D, Shi X, Qin G, Qin Y, Quan H, et al. Prevalence of diabetes recorded in mainland China using 2018 diagnostic criteria from the American Diabetes Association: national cross sectional study. BMJ. (2020) 369:m997. doi: 10.1136/bmj.m997

 2. International Diabetes Federation. DF Diabetes Atlas. (2017). Available online at: https://diabetesatlas.org/upload/resources/previous/files/8/IDF_DA_8e-EN-final.pdf (accessed June 2, 2020). 

 3. Donald M, Dower J, Coll JR, Baker P, Mukandi B, Doi SA. Mental health issues decrease diabetes-specific quality of life independent of glycaemic control and complications: findings from Australia's living with diabetes cohort study. Health Qual Life Outcomes. (2013) 11:170. doi: 10.1186/1477-7525-11-170

 4. Ali S, Stone M, Skinner TC, Robertson N, Davies M, Khunti K. The association between depression and health-related quality of life in people with type 2 diabetes: a systematic literature review. Diabetes Metab Res Rev. (2010) 26:75–89. doi: 10.1002/dmrr.1065

 5. Rubin RR, Peyrot M. Quality of life and diabetes. Diabetes Metab Res Rev. (1999) 15:205–18. doi: 10.1002/(sici)1520-7560(199905/06)15:3<205::aid-dmrr29>3.0.co;2-o

 6. Huang J, Zhang T, Wang L, Guo D, Liu S, Lu W, et al. The effect of family doctor-contracted services on noncommunicable disease self-management in Shanghai, China. Int J Health Plann Manage. (2019) 34:935–46. doi: 10.1002/hpm.2865

 7. Pedersen KM, Andersen JS, Søndergaard J. General practice and primary health care in Denmark. J Am Board Fam Med. (2012) 25:S34–8. doi: 10.3122/jabfm.2012.02.110216

 8. Pertusa-Martínez S. General practitioners at the court of Queen Elizabeth II of England. Experience of a Spanish family doctor in the United Kingdom. Aten Primaria. (2006) 37:178–9. doi: 10.1157/13085339

 9. Bindman AB, Majeed A. Primary care in the United States: organisation of primary care in the united states. BMJ Brit Med J. (2003) 326:631–4. doi: 10.1136/bmj.326.7390.631

 10. Phillips RL Jr, Bazemore AW, DeVoe JE, Weida TJ, Krist AH, Dulin MF., et al. A family medicine health technology strategy for achieving the triple aim for US health care. Fam Med. (2015) 47:628–35. https://pubmed.ncbi.nlm.nih.gov/26382121/

 11. Lai S, Lu L, Zhou Z, Shen C, Yang X, Zhao Y, et al. The effects of family physician-contracted service on health-related quality of life and equity in health in China. Int J Equity Health. (2021) 20:15. doi: 10.1186/s12939-020-01348-4

 12. National Health Family Planning Commission. Guideline on promoting family doctor contract service, vol. 1 (2016). http://www.gov.cn/xinwen/2016-06/06/content_5079984.htm?msclkid=4786141eb18e11ec942f94126daf6ae0 

 13. The Centers for Disease Control Prevention. Health-related Quality of Life. Retrieved October 31, 2018. Available online at: https://www.cdc.gov/hrqol/ (accessed December 31, 2021). 

 14. Yin J, Wei X, Li H, Jiang Y, Mao C. Assessing the impact of general practitioner team service on perceived quality of care among patients with non-communicable diseases in China: a natural experimental study. Int J Qual Health Care. (2016) 28:554–60. doi: 10.1093/intqhc/mzw075

 15. Kuang L, Liang Y, Mei J, Zhao J, Wang Y, Liang H, et al. Family practice and the quality of primary care: a study of Chinese patients in Guangdong Province. Fam Pract. (2015) 32:557–63. doi: 10.1093/fampra/cmv064

 16. Li L, Zhong C, Mei J, Liang Y, Li L, Kuang L. Effect of family practice contract services on the quality of primary care in Guangzhou, China: a cross-sectional study using PCAT-AE. BMJ Open. (2018) 8:e021317. doi: 10.1136/bmjopen-2017-021317

 17. Romskaug R, Skovlund E, Straand J, Molden E, Kersten H, Pitkala KH, et al. Effect of clinical geriatric assessments and collaborative medication reviews by geriatrician and family physician for improving health-related quality of life in home-dwelling older patients receiving polypharmacy: a cluster randomized clinical trial. JAMA Intern Med. (2020) 180:181–9. doi: 10.1001/jamainternmed.2019.5096

 18. Jabbari Beyrami H, Doshmangir L, Ahmadi A, Asghari Jafarabadi M, Khedmati Morasae E, Gordeev VS. Impact of rural family physician programme on maternal and child health indicators in Iran: an interrupted time series analysis. BMJ Open. (2019) 9:e021761. doi: 10.1136/bmjopen-2018-021761

 19. Göktaş O, Öz Gül Ö, Ertürk E. Changes in the management of type 2 diabetic patients in family medicine practices in the Bursa region. Prim Care Diabetes. (2017) 11:178–83. doi: 10.1016/j.pcd.2016.10.004

 20. Shang X, Huang Y, Li B, Yang Q, Zhao Y, Wang W, et al. Residents' awareness of family doctor contract services, status of contract with a family doctor, and contract service needs in Zhejiang Province, China: a cross-sectional study. Int J Environ Res Public Health. (2019) 16:3312. doi: 10.3390/ijerph16183312

 21. Zhao Y, Lin J, Qiu Y, Yang Q, Wang X, Shang X, et al. Demand and signing of general practitioner contract service among the urban elderly: a population-based analysis in Zhejiang Province, China. Int J Environ Res Public Health. (2017) 14:356. doi: 10.3390/ijerph14040356

 22. Hao X, Yang Y, Gao X, Dai T. Evaluating the effectiveness of the health management program for the elderly on health-related quality of life among elderly people in China: findings from the China health and retirement longitudinal study. Int J Environ Res Public Health. (2019) 16:113. doi: 10.3390/ijerph16010113

 23. Moffatt CJ, Doherty DC, Franks PJ, Mortimer PS. Community-based treatment for chronic edema: an effective service model. Lymphat Res Biol. (2018) 16:92–9. doi: 10.1089/lrb.2017.0021

 24. Gjervan B, Hjemdal O, Nordahl HM. Functional impairment mediates the relationship between adult ADHD inattentiveness and occupational outcome. J Atten Disord. (2016) 20:510–8. doi: 10.1177/1087054712474689

 25. Sabbah I, Drouby N, Sabbah S, Retel-Rude N, Mercier M. Quality of life in rural and urban populations in Lebanon using SF-36 health survey. Health Qual Life Outcomes. (2003) 1:30. doi: 10.1186/1477-7525-1-30

 26. Sarvimäki A, Stenbock-Hult B. Quality of life in old age described as a sense of well-being, meaning and value. J Adv Nurs. (2000) 32:1025–33. doi: 10.1046/j.1365-2648.2000.01568.x

 27. World Health Organization. China Country Assessment Report on Ageing and Health. Geneva: World Health Organization (2015). 

 28. Yip WC, Hsiao WC, Chen W, Hu S, Ma J, Maynard A. Early appraisal of China's huge and complex health-care reforms. Lancet. (2012) 379:833–42. doi: 10.1016/S0140-6736(11)61880-1

 29. Fu P, Wang Y, Liu S, Li J, Gao Q, Zhou C, et al. Analysing the preferences for family doctor contract services in rural China: a study using a discrete choice experiment. BMC Fam Pract. (2020) 21:148. doi: 10.1186/s12875-020-01223-9

 30. Behm L, Wilhelmson K, Falk K, Eklund K, Zidén L, Dahlin-Ivanoff S. Positive health outcomes following health-promoting and disease-preventive interventions for independent very old persons: long-term results of the three-armed RCT elderly persons in the risk zone. Arch Gerontol Geriatr. (2014) 58:376–83. doi: 10.1016/j.archger.2013.12.010

 31. Stewart TL, Chipperfield JG, Perry RP, Weiner B. Attributing illness to 'old age:' consequences of a self-directed stereotype for health and mortality. Psychol Health. (2012) 27:881–97. doi: 10.1080/08870446.2011.630735

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Wang and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-10-865653-t003.jpg
Independent variable

PF

RP

BP

GH

SF

P <0.05

Intervention

Before
After
Before
After
Before
After
Before
After
Before
After
Before
After
Before
After
Before
Alfter

Treated mean

93.59
87.58
96.09
85.67
80.96
68.51
47.69
42.87
56.80
51.37
19.32
17.18
54.25
61.63
47.33
50.76

Control mean

92.18
90.92
93.95
88.86
84.63
64.99
45.37
43.71
60.76
57.34
20.81
20.00
57.77
51.04
52.13
50.96

Difference

1.41(0.75)
—3.34(1.07)
2.14(0.65)
~0.19(0.06)
~3.68(-0.99)
—3.58(~0.02)
232 (0.54)
~0.85(0.17)
~8.96(-0.82)
~5.97 (0.95)
—1.50 (~0.66)
~2.82(1.60)
~852(-0.70)
10.59™ (2.10)
—4.80 (-1.21)
—~0.19(0.05)

PSM-DID estimator

—4.75(1.32)

—2.33(0.50)

0.15(0.02)

~38.17 0.50)

—2.02 (0.25)

—1.33 (0.44)

14.10" (2.02)

4.60 (0.85)





OPS/images/fpubh-10-865653-t004.jpg
Independent variable

PF

RP

BP

GH

SF

Intervention

Before
After
Before
After
Before
After
Before
After
Before
After
Before
After
Before
After
Before
After

Treated mean

86.30
89.16
96.00
91.62
84.47
71.26
53.70
80.70
58.06
53.42
15.65
17.37
76.34
74.01
51.35
55.73

Control mean

84.90
85.81
93.95
91.06
87.60
81.22
50.61
70.20
62.44
55.42
17.98
17.79
76.91
77.84
56.60
55.55

Difference

1.40(0.72)
3.47 (1.18)
2.14.(0.65)
0.47 0.15)
~8.18(-0.82)
—9.96(1.64)
3.19(0.74)
1050 (1.97)
-4.38(-0.91)
~2.00(039)
~2.28(-1.00)
~0.42 0.13)
—1.57 (-0.32)
-3.83(0.26)
—4.25 (~1.05)
0.18 (0.04)

PSM-DID estimator

1.94 (0.56)

~168(0.39)

~6.83(0.96)

9.31(1.08)

2.38(0.36)

1.86(0.46)

—2.26 (0.26)

4.44(0.79)





OPS/images/fpubh-10-865653-t001.jpg
Characteristic

Gender
Female

Male

Age (years old)

75-85

55-74

45-54

Marital status

Married

Other

Residential area

Rural

Urban

Education level

High school and above

Junior middle school

Primary school

Informal education

Medical insurance type

Utban employee medical insurance

Urban and rural resident medical
insurance

Urban resident medical insurance

New rural cooperative medical
insurance

Other medical insurance

No insurance

223
159

34
2561
o7

278
104

244
138

157
5

82

29

223
1

15
16

Percentage (%)

58.4
416

89
6.7
254

728
o7

63.9
36.1

411
196
178
215

23.0
76

58.4
29

39
42





OPS/images/fpubh-10-865653-t002.jpg
Variable

Age

Gender (%)

Education (%)

Marriage (%)

Smoking (%)

Drinking (%)

Economic

Unmatched/matched

Tcgczczczczczc

Treated

64.30
64.44

45.45
46.88
69.69
68.80
90.91

90.63
48.49
50.00
36.36
37.50
91,058
33,248

Control

61.62
63.92
41.49
43.45
68.20
66.61
76.72
74.41
26.57
46.02
34.93
36.38
27,455
42,008

P-value

0.102
0.818
0.623
0.992
0.197
0.824
0.324
0.784
0.007
0.761
0.880
0.960
0.004
0.734

Bias%

30.6
5.9
8.9

-02

241
55
13.4
73

462
8.1
27

-13

253

-35

Reduce bias%

972

770

46.7

82.4

532





OPS/images/math_1.gif
g + a,treated, Ty, + a;treated; + a3 Ty + g Xip + 4






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effects of Family Doctor Contract Services on the Health-Related Quality of Life Among Individuals With Diabetes in China: Evidence From the CHARLS



		Introduction



		Materials and Methods



		Data Source



		Measure



		Statistical Analysis



		Propensity Score Matching



		Difference-in-Difference Model



		Testing the Robustness of PSM-DID Estimation









		Research Hypothesis







		Results



		Characteristics of the Sample



		Balancing Proper Test for PSM Result



		Effects of Family Doctor Contract Services on HRQoL of Individuals With Diabetes



		Testing the Robustness of PSM-DID Estimation







		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Effects of Family Doctor Contract
Services on the Health-Related
Quality of Life Among Individuals
With Diabetes in China: Evidence
From the CHARLS





OPS/images/fpubh-10-865653-g001.gif
‘Standardized % bias across covariates

.
.
.-
.
.
© Unmatched
 Matched
10 20 30 40 50






OPS/images/fpubh-10-865653-g002.gif
8

Untreated: Off support Untreated: On support
] Treated: On support [ Treated: Off support










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





