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ABSTRACT
No study based on the Resource Generator has explored the association between individual social capital and health-related quality of life among older adults. This study aims to evaluate the validity and reliability of the adapted Resource Generator-China, and examine the association between individual social capital measured by the Resource Generator-China and health-related quality of life of older rural-dwelling Chinese people. A field survey including 975 rural-dwelling people aged between 60-75 years was conducted in three counties of Shandong Province of China in 2013. Quality of life was measured by the Chinese version of 36-Item Short Form Health Survey: scores of Physical Component Summary and Mental Component Summary. Cumulative scale analyses were performed to analyze the homogeneity and reliability of the Resource Generator-China. We constructed generalized linear models by gender to examine the associations of social capital with health-related quality of life. Our findings suggest that the adapted instrument for older rural-dwelling Chinese people can be a reliable and valid measure of access to individual social capital. There were positive associations between individual social capital (total scores and subscale scores) and health-related quality of life. Individual social capital had a stronger association with mental health among women than men. Future studies should be improved through a longitudinal design with a larger and randomized sample covering large geographical rural areas in China. 
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Introduction
In 2013 there were 202 million adults of 60 years and above living in China (Wu and Dang 2013). Population ageing in rural areas has been more pronounced than in urban areas (Caiet al. 2012). China is experiencing a demographic transition with an increase in rural-to-urban migration, particularly of young people. This has caused dramatic changes in rural population pyramids and has led to a greater number of older people living alone in rural areas without younger generations to provide late-life care and support. 
The social resources embedded in traditional rural social networks play an important role in the life and health of older people living in rural areas in China (He 2002, Wei 2009). Common problems faced by this group include labour burdens; economic difficulties; lack of care and support; strong feelings of loneliness because of isolation caused farming and looking after grandchildren; insufficient pension support; and migration of adult children.
A growing body of literature has demonstrated that higher social capital is associated with improved health (Elgaret al. 2011, Kawachiet al. 1997, Lomas 1998, Rocco, Fumagalli and Suhrcke 2014, Whitehead and Diderichsen 2001). Social capital is defined in many ways, but there are two broad approaches. From a communitarian perspective, Putnam defined social capital as “features of social organization, such as trust, norms, and networks that can improve the efficiency of society by facilitating coordinated actions” (Putnam 1993:167). Another approach is the social network perspective of individual social capital (ISC) which, arguably, originated in the writing of Bourdieu. He regarded social capital as "the aggregate of the actual or potential resources which are linked to possession of a durable network" (Bourdieu 1986:248). Similarly, Lin defined social capital as “resources embedded in a social structure that are accessed and/or mobilized in purposive actions” (Lin 2001:29). Based on the social network perspective, three main measurement instruments for ISC have been described and applied in public health research: Name Generator (NG) (Marsden 1987), Position Generator (PG) (Lin and Dumin 1986), and Resource Generator (RG) (Van Der Gaag and Snijders 2005).
The RG method combines the economy of the PG with the content validity of the NG method, because of its vivid measurement of social resources (Webber and Huxley 2007). However, as social resources are culture and context dependent, different versions of the RG need to be validated for different populations which may produce some incomparability problems (Van Der Gaag and Snijders 2005). Before the Resource Generator-UK (RG-UK) was created, resource generators had been used in the Netherlands, Canada, Bolivia and Belarussia (Webber and Huxley 2007). The development of the RG-UK involved a thorough content validation process, testing of its reliability and validity, and an examination of its internal scales (Webber and Huxley 2007). The sub-domains of the RG-UK are of particular relevance for health research as they can be used to test hypotheses about connections between access to social resources and health status with more precision than the PG, which measures access to occupational prestige (Van der Gaag, Snijders and Flap 2008).
ISC, as measured by the RG-UK, has an inverse relationship with common mental disorder (Webber and Huxley 2007). Another recent study based on RG-Japan found that ISC was related to improved self-rated health (SRH) (Kobayashiet al. 2013). Although RG-UK and RG-Japan have both been used in the general population, none of the existing RG studies have focused specifically on older adults, and none of the existing RG scales have fully considered the differences between rural and urban residents, and between older adults and others. 
The association of social capital with health outcomes in older adults has been explored in a number of studies. Ichida et al. (2009) found that social capital mediated the relationship between income inequality and health among older adults from 25 Japanese communities. Another Japanese study showed that bonding and bridging social capital had beneficial effects on the health of older Japanese (Murayamaet al. 2013). A recent review of 11 studies exploring the relationship between social capital and mental well-being in older people found positive associations between components of social capital and aspects of mental well-being (Nyqvistet al. 2013). A Finnish study found that individual-level social participation and trust had a positive association with SRH (Nyqvist, Nygard and Steenbeek 2014). In terms of health-related quality of life (HRQOL), measured by the quality of life (QoL) inventory of the World Health Organization, institutional social capital was shown to be significantly more important for health of older people than for younger people (Muckenhuber, Stronegger and Freidl 2013). Nilsson et al. (2006) found that social capital at the individual level was associated with QoL of older people in rural Bangladesh (Nilsson, Rana and Kabir 2006). A study in USA identified the protective effects of state-level social capital on individual HRQOL (Kim and Kawachi 2007). However, no study based on the RG has explored the association between ISC and HRQOL among older adults, although some scholars have used RG among other population groups (Dutt and Webber 2010, Kobayashi, Kawachi, Iwase, Suzuki and Takao 2013, Webberet al. 2014, Webber, Huxley and Harris 2011). These studies analyzed correlations of ISC with health indicators such as presence of a common mental disorder, self-rated health measured by a single item “How would you describe your overall state of health”, and the Hospital Anxiety and Depression scale (Zigmond and Snaith 1983).
In the context of Chinese society, ‘investments’ in social capital to develop and maintain social networks may provide individuals with access to resources and supports. Lin’s social capital theory has featured in sociology research in China (Zhang 2011a, Zhang 2011b), but only the NG or PG has been used to measure ISC in China (Bian 2004, Ruanet al. 1990). A good RG tool based on the Chinese context is needed to capture access to and mobilization of social resources in China. Furthermore, the majority of studies on associations between social capital and health of older rural Chinese people have been based on Putnam’s theory, and have focused on mental health (Wanget al. 2013). The populations of ‘left-behind’ and ‘empty-nested’ older rural people are growing and pose a great challenge for China as to how to mobilize comprehensive social resources to promote their QoL.
Kobayashi et al. observed a differential pattern by gender in the sub-domains of the RG-Japan scale, and they argued that it is important to examine gender difference in the effects of social capital as measured using the RG (Kobayashi, Kawachi, Iwase, Suzuki and Takao 2013). A study in Sweden also found gender differences in the associations between social capital and SRH due to cultural expectations influencing the behaviour of men and women (Erikssonet al. 2011). Therefore, the main aim of this study is to examine the associations of ISC measured by the adapted RG-China scale with HRQOL of older rural Chinese by gender. 
Methods
Study site and sampling method of participants
This study was based on the health and social capital survey of rural-dwelling adults aged 60-75 years in Shandong Province of China in April and May of 2013. Shandong province is located in the country’s eastern coastal area and is one of China’s more economically developed regions. Three counties (Junan, Liangshan, Pingyin) from different geographic areas, representing different social economic status, were selected as study sites. Junan, located in the southeast of Shandong, had a population of 822,415, and the per capita GDP was CNY 27,963 ($US4448.81) in 2012. Liangshan, located in the west of Shandong, had a population of 776,299, and the per capita GDP was CNY 26,292 ($US 4,182.96) in 2012. Pingyin, located in the middle of Shandong, had a population of 370,900, and the per capita GDP was CNY 60498 ($US9, 625.04) in 2012. In each county one town was selected which closely represented the economic development, geography and social culture of the whole county. In each of these towns four villages were selected at random. Adults aged 60-75 years in each village, who were at home during the survey, were invited to participate. If there were two or more adults aged 60-75 in one family, one was selected at random to participate in the study. A total of 975 older people providing full data, including the RG-China items, were included in the analysis.
Measures
The Resource Generator Netherlands (RG-NL) was the first resource generator scale and included 17 items in four different subscales (Prestige and education related social capital; Political and financial skills social capital; Personal skills social capital; and Personal support social capital) (Van Der Gaag and Snijders 2005). Later versions, including the RG-UK scale, were based on the RG-NL (Webber and Huxley 2007). However, the RG-UK scale was the first to be created using a thorough content validation process and to be fully tested for its reliability and validity using a non-parametric item response theory method (Webber and Huxley 2007)
To measure social capital for older rural-dwelling adults in China, we adapted the RG-UK scale to create the RG-China scale. The RG-UK scale was divided into four empirically-defined internal sub-scales: domestic resources; expert advice; personal skills; and problem solving resources. 
To create the RG-China for rural-dwelling older adults, a research team member translated the RG-UK into Chinese. This was then back- translated into English by another non-team member. The back-translated RG-UK was compared with the original RG-UK by the whole research team to examine the accuracy of the translation. No major differences between the two editions were found, so only one-round back translation was done. 
Secondly, the research team reviewed the RG-UK items and agreed that some items were not suitable for rural-dwelling older adults in China (see table 1). Therefore, the team developed a new RG scale appropriate for use in rural China which drew on Chinese social resource and social support tools. Following the RG-UK subscale classifications, and influenced by a literature review (He 2002) and focus group discussions, we designed a 30-item RG-China scale, and responses to individual items were dichotomized (0=No, 1=Yes).
Thirdly, nine experts whose fields included social medicine, health policy, epidemiology and social security, and three local rural health officials, were consulted about the suitability of the 30-item RG-China scale. This consultation led to some items being discarded and new ones being included. A final 29-item RG-China scale was then produced.
Finally, the 29-item RG-China scale was tested in a pilot survey involving 27 rural-dwelling older adults. A 26-item scale (domestic resources (eight items); expert advice (six items); personal skills (six items); and problem solving resources (six items)) was created on the basis of the findings of this pilot. Compared with the original RG-UK scale, nine items were retained in the new scale and 17 new items were added (see table 1). However, one item in the subscale of problem solving resources (lend you a large amount of money) was subsequently deleted according to preliminary homogeneity test results (cut off value of 0.3). Therefore, the final RG-China scale included 25 items. We calculated scores for the total scale and each of the subscales.
< Insert Table 1 about here >
We assessed the convergent validity of the RG-China against a PG that was developed for the purpose of this study. The PG measures access to occupational prestige, a construct similar to social resources accessible through social networks. A similar validity test was used in the development and validation of the RG-UK (Webber and Huxley 2007). The set of 40 PG items suitable for older rural-dwelling Chinese people was based on the occupation classifications and prestige valuations in earlier research in China (Li 2005). The general question for the PG was whether the respondent ‘knew anyone in each of these occupations’. Five deductive PG measures were used based on existing studies (Burt 1992, Campbell, Marsden and Hurlbert 1986, Erickson 1996, Erickson 2003, Lin 1999, Lin 2001). Highest accessed prestige is a regularly used social capital measure referring to specific social resource quality, and is based on the hypothesis that positive social capital results from accessing network members with high prestige (Lin 2001). Range in accessed prestige is calculated as the difference between highest and lowest accessed prestige, while number of different positions accessed is the total number of occupations in which a respondent knows anyone. The average accessed prestige is calculated as the mean of the prestige of all occupations in which the respondent knows anyone. Total accessed prestige is a calculated as the cumulative prestige of all accessed occupations.
Our outcome measure was HRQOL measured by the Chinese-version of 36-Item Short Form Health Survey (SF-36).The Chinese-version of SF-36 was translated from SF-36 Standard UK Version 1.0 by the Institute of Social Medicine and General Practice of Zhejiang University, China (Li, Wang and Shen 2003).This version of SF-36 has previously been used in surveys to assess the QoL of both the general population and people with specific chronic diseases (Liang, Xue and Jing 2005, Wanget al. 2008).The Chinese-version of SF-36 yields eight scale profiles measuring eight domains of QoL targeting physical functioning, role-physical, role-emotion, bodily pain, general health, vitality, social functioning, and mental health. The eight SF-36 domains hypothetically formed two categories: Physical Component Summary (PCS) and Mental Component Summary (MCS), respectively. The scores of PCS and MCS were obtained using the standard scoring algorithms (Lamet al. 2005).
We included the following variables as potential confounders in the generalized linear regression models: age (continuous), gender, education (illiterate/primary school/junior secondary school/high school and above), occupation before 60 years old (farmer vs. non-farmers), annual family income per capita (continuous), living arrangement (living alone/living with spouse/living with spouse and others/living with others), county (Junan/Liangshan/Pingyin) and presence/absence of chronic illness. 
Statistical analysis
Since RG data are typically of an ordinal nature, factor-analytic models such as Principal Components Analysis (designed for use with normally distributed data of at least 5 categories) are generally not suitable to accomplish such dimensional reductions. Instead, models from Item Response Theory are more appropriate(Van der Linden and Hambleton 1997). To analyze the homogeneity and reliability of RG-China scale, cumulative scale analyses were performed using MSP5 for Windows (Molenaar and Sijtsma 2000). Mokken scales use Loevinger’s coefficient of homogeneity at the item (Hi) and scale (H) levels to test whether the number of departures from a strictly hierarchical response pattern is low enough that persons and items can be consistently ordered (Molenaar and Sijtsma 2000). Loevinger’s H-coefficients (Loevinger 1947) was used to express the fit of specific items within a scale and for the homogeneity of the scale as a whole. Uncorrelated items produced values of H=0, whereas perfectly homogenous scales produced values of H=1. Conventionally, scales with H≥0.3 are useful, H≥0.4 are medium strong and H≥0.5 are strong scales (Mokken 1997). We eliminated items if their item homogeneity H coefficients (Hi) fell below a set value, conventionally Hi=0.3 (Mokken 1997). Further, a reliability coefficient ρ was calculated for the total scale and each subscale. Values above 0.6 are conventionally taken as indications of sufficient reliability (Molenaar and Sijtsma 2000).
Pearson correlation analysis was used to analyze the correlation relationships between different RG subscales, and between RG and PG measures. Following Kobayashi, et al.’s analytical approach to separate the analysis by gender (Kobayashi, Kawachi, Iwase, Suzuki and Takao 2013), we constructed four generalized linear regression models by gender to examine the associations of social capital status based on RG scale with HRQOL (PCS and MCS) among older rural-dwelling Chinese people, after controlling for other confounders. In model one and model two, we introduced RG total scale score (the models based on continuous and categorical total RG were both tried); in model three and model four, we introduced four RG subscale scores. In this study, p values of less than 0.05 (two-sided test) were considered statistically significant. These analyses were performed using STATA 12.0 (StataCorp 2011).
Results
Sample descriptions
Characteristics of the study participants aged 60-75 years (447 men and 522 women) are shown in Table 2. The mean ages for men and women were 66.2 and 65.8 years respectively. 33.1% of men had education levels of junior secondary school and above, which was 7.5 times as much as that (4.4%) among women. The majority of study participants (87.8% for men; 97.9% for women) were farmers when they were aged less than 60 years old. The average annual family income per capita for men and women were respectively CNY5800 and 5600. 12.8% of men and 13.4% of women lived alone. 50.1% of men reported having chronic illnesses, which was 12.4% lower than that of women. The proportion of high RG scores among men was 10.2% higher than that among women. The average total RG scores of men and women were respectively 18.8 and 18.1. The average expert advice sub-scale and personal skill sub-scale scores among men were respectively 0.5 and 0.2 points higher than those among women. In terms of HRQOL, the average PCS and MCS scores among men were 39.8 and 56.8 points, which were respectively 6.0 and 2.4 points higher than those among women.
< Insert Table 2 about here >
Homogeneity and reliability of Resource Generator China (RG-China) for rural-dwelling older adults
We used MSP5 to test whether the 25 items of the four sub-scales formed one homogenous scale. From table 3, men in our sample had better access to resources in the expert advice and personal skills subscales. Homogeneity indices of the four subscales were between 0.38-0.61, and their reliability coefficients were between 0.75-0.85. The homogeneity of the 25-item RG-China for older adults was sufficient to form one scale (H=0.36) with high reliability (ρ=0.85). The RG-China scale had very strong positive correlations with its four sub-scales (Table 4). However, the inter-scale correlations among four subscales were only moderate although statistically significant.
< Insert Table 3 about here >
< Insert Table 4 about here >
As shown in table 5, there were statistically significant, though weak, correlations (all p values are less than 0.01) between the five PG deductive measures and five RG measures (total score and four subscale scores). Social networks of older rural-dwelling Chinese people in which occupation positions with higher prestige were accessed also provided them with access to more diverse social resources. However, there was variation in the extent to which such social networks gave access to various kinds of domain-specific social capital. PG measures were most related to expert advice resources and least to problem solving resources (Table 5).
< Insert Table 5 about here >
Associations with HRQOL (PCS and MCS) by gender
Table 6 shows the generalized linear regression models for HRQOL (PCS and MCS) among rural-dwelling Chinese older men. When introducing total social capital score (RG total scale) in model one, higher annual family income per capita, having no chronic illness, and living in Liangshan were associated with higher PCS score (p<0.01); each increased RG scale point was associated with increased 0.5 points of PCS (p<0.01). In model two, only living in Liangshan (p=0.04) was statistically significant associated with higher MCS score. The total RG score had smaller association with MCS than PCS among men in our sample.
When introducing four subscale scores instead of total RG score in model three, similarly, higher annual family income per capita, having no chronic illness, and living in Liangshan were associated with higher PCS score (p<0.01). However, no subscale scores were statistically associated with the PCS score. In model four, higher annual family income per capita (p=0.02) and living in Liangshan (p=0.03) were also associated with higher MCS score. Each increased point in problem solving resources were associated with an increase of 1.58 (p<0.01) points of MCS.
< Insert Table 6 about here >
Table 7 shows the generalized linear regression models for HRQOL (PCS and MCS) among rural-dwelling Chinese older women. When introducing total RG score in model one lower age, having no chronic illness, and living in Liangshan and Pingyin were associated with higher PCS score (p<0.01). Each increased RG scale point was associated with an increase of 0.53 points of PCS (p<0.01). In model two, higher age (p<0.01), having chronic illness (p<0.01), living in Pingyin (p=0.048), and higher total RG score (p<0.01) were associated with higher MCS score. Each increased RG point was associated with an increase of 0.73 points of MCS (p<0.01). 
When introducing four subscale scores instead of total RG score in model three, similarly, lower age, having no chronic illness, and living in Liangshan and Pingyin were associated with higher PCS score (p<0.01). Each increased point in personal skills was associated with an increase of 1.3 points (p<0.01) of PCS. In model four, having no chronic illness (p<0.01) was associated with higher MCS score. Each increased point in domestic resources and problem solving resources were respectively associated with an increase of 1.34 points (p<0.01) and 1.32 (p<0.01) points of MCS.
< Insert Table 7 about here >
Discussion/limitations
This is the first study utilising a resource generator ISC measurement tool-in China. Our findings suggest that the RG-China can be a reliable and valid measure of access to ISC for older rural-dwelling Chinese people. The measures of RG total scale and four subscales had statistically significant but moderate correlations with five PG measures. The present study found positive associations between ISC (RG total scores and subscale scores) and HRQOL (SF-36 PCS and MCS scores). ISC measured by RG total scale had a stronger association with MCS among older women than among older men. In RG sub-scales, we found differential patterns for older Chinese men and women. For men, only the problem solving resources subscale had a significant association with MCS. However, for women, the personal skill subscale had a significant association with PCS, and both domestic resources and problem solving resources subscales had significant associations with MCS.
The construction of RG scales can be challenging as they are frequently only valid within the specific population they were validated within (Van Der Gaag and Snijders 2005). In this study, following the design of RG-UK, a suitable RG scale specific to older adults in a rural China context was developed. RG-UK items related to job finding were not meaningful for older adults and some resources which are of greater importance for older adults were not present in the RG-UK. As a result, we made some adjustments by deleting those items not suitable to rural-dwelling Chinese older adults and introducing some more relevant items in each subscale, based on a literature review, expert consultations and the pilot study. The final 25-item RG-China for rural-dwelling older adults appears to be a strong scale because the homogeneity and reliability results were quite close to those of RG-UK (Webber and Huxley 2007). The homogeneity indices of its four subscales were between 0.38-0.61, while correlation coefficients between them were just between 0.22-0.34, which suggested that they each represent different sub-collections of social resources.
The traditional assessment of criterion validity against a ‘gold standard’ measure of social capital is impossible because such an instrument does not exist. Instead, we assessed the convergent validity of the RG-China against a Chinese PG. Although RG scale measures had statistically significant but moderate correlation relationships with PG measures, there are some reasonable explanations. While PG and RG instruments operate from the same theoretical perspective of social network based resources, each instrument emphasizes different aspects of social capital (Van der Gaag and Snijders 2003). Lin (2001)suggested that individual actions accomplished with the help of social capital can be classified into instrumental actions (gaining resources) and expressive actions (maintaining resources), which are both important for older adults. The PG measures are traditionally designed to measure access to higher occupational prestige and access to diverse networks. However, expressive actions (expected returns from social capital such as the reception of personal support and the sharing of sentiments (Lin 2001)), are less dependent on access to prestige-rich positions. The PG also under-represents network members who have positions that are traditionally not associated with occupational prestige (for example, homemakers, the unemployed, retired people, and younger people still in education), who all contribute attention, care, accompaniment, love, and various other resources associated with their human and cultural capital (Gaag, Snijders and Flap 2004). The RG measures in this study included many ‘maintaining’ resources not closely related with occupational prestige, which also helps to explain their moderate correlations with PG measures.
This study found positive associations between ISC and HRQOL (PCS and MCS), in terms of both the total RG scale and its subscales, which was consistent with the findings of He’s study in Shanxi, China (He 2002). This study also found different associations of ISC with HRQOL between older rural-dwelling Chinese men and women. When introducing the RG total scale, its score had a stronger association with mental health among older women than among older men. Other studies had similar findings. For example, a study in Spain among those of 65-85 years without a paid job showed that affective social support was only negatively related to poor mental health among women (Rueda and Artazcoz 2009). Using data from the Survey of Health, Ageing and Retirement in Europe, Gibney and McGovern found that being in a social network characterized by low levels of support and social engagement was associated with higher levels of mental distress but only for women (Gibney and McGovern 2011). When introducing RG subscales, the associations with physical and mental health across the four subscales also differed with gender. In terms of physical health, only for older women, personal skills had a significant association. As for mental health, problem solving resources had a significant association for both men and women, while the significant association of domestic resources was only found among women. Similarly, a study of the association between ISC (also measured by RG) and SRH among a general population in Japan showed that, among women, dose-response relationships were found in all domains, whereas among men a dose-response relationship was only significant for expert advice (Kobayashi, Kawachi, Iwase, Suzuki and Takao 2013).
In this study, opposite to the more obvious associations of ISC with HRQOL among women, average family income per capita was only positively associated with HRQOL among men. Similarly, another study among older adults in Beirut also found that social support was more salient to women's SRH and economic security was more salient to men's SRH (Chemaitellyet al. 2013). A possible explanation of the above gender differences is that women tend to access or mobilize more support than men even during periods of stress (Kawachi and Berkman 2001), while men may depend more on their family economic resources. In this study, older rural-dwelling Chinese men had similar access to domestic and problem resolving resources to women, and they had better access to expert advice and personal skills. To be examined in the future studies, we hypothesize that rural-dwelling Chinese older men mobilized less support resources than older women, which provided fewer physical or mental health benefits.
Findings in this study contribute to the literature on the application of RG tools in a context of rural China, which has accelerated rural ageing population with insufficient pension support and the migration of working-age populations. Furthermore, this study has important policy implications by raising awareness of the effects of different resources embedded into social networks on the HRQOL of older rural-dwelling Chinese people.
Limitations
Several limitations should be noted with this study. First, the relatively small sample size covering only three counties in one province of China and the non-strict randomization design may limit the generalization of findings in this study to vast rural areas in the whole country. However, the socio-economic area differences within Shandong, which has the second largest population among all provinces, are the differences of the whole country in miniature. Although a larger sample size and more rigorous sampling design are needed in the future, this study still provides a good reference point for rural Chinese areas.
Second, the high proportion of individuals who answered“yes”to the items related to domestic resources and the problem solving resources showed that there was limited variability in these two groups of resources in rural-dwelling older Chinese people. So, more suitable items with relatively high variability should be explored in future studies.
Third, we cannot confirm the exact causal relationships between ISC and HRQOL due to the cross-sectional design, and it may be possible that reverse causation could account for the differential patterns of subscale-specific findings. In the future, longitudinal follow-up studies will be required to confirm causality.
Fourth, the study participants did not include rural-dwelling older adults above 75 years old because some self-reported items were difficult to understand and answer for many of them, due to poorer cognitive abilities and lower education levels. We are cautious to generalize our findings to all age-groups of rural-dwelling Chinese older adults. In addition, compared with rural-dwelling older Chinese people, urban-dwelling older Chinese people live in a quite different social environment and the RG-China scale cannot be directly used to measure their access to social capital. Our findings are not generalizable to this group.
Fifth, existing RG studies focused on the general population, and our study is the first study to use an RG scale adapted to rural older adults, so it is difficult to find a suitable study for direct comparison. 

Conclusions
This study found that the RG-China is a reliable and valid measure of access to ISC for older rural-dwelling Chinese people. Our findings provide positive evidence of the associations between ISC and HRQOL, in terms of both total RG sale and subscales. Future studies should use a longitudinal design with a larger and random sample covering larger geographical rural areas in China. In addition, the gender differences of the health benefits from access to various resources should be further tested. 





References
[bookmark: _ENREF_1]Bian, Y. 2004. Source and Functions of Urbanites. Social Capital: A Network Approach. Social Sciences in China, 3, 136-46.
[bookmark: _ENREF_2]Bourdieu, P. 1986. The forms of capital. In Richardson, J.G. (ed), Handbook of Theory and Research for the Sociology of Education. Greenwood Press, New York, 241-258.
[bookmark: _ENREF_3]Burt, R.S. 1992. Structural holes: the social structure of competition. Harvard University Press, Cambridge MA.
[bookmark: _ENREF_4]Cai, F., Giles, J., O’Keefe, P. and Wang, D. 2012. The Elderly and Old Age Support in Rural China:Challenges and Prospects. The World Bank, Washington DC.
[bookmark: _ENREF_5]Campbell, K.E., Marsden, P.V. and Hurlbert, J.S. 1986. Social resources and socioeconomic status. Social Networks, 8, 1, 97-117.
[bookmark: _ENREF_6]Chemaitelly, H., Kanaan, C., Beydoun, H., Chaaya, M., Kanaan, M. and Sibai, A.M. 2013. The role of gender in the association of social capital, social support, and economic security with self-rated health among older adults in deprived communities in Beirut. Qual Life Res, 22, 6, 1371-9.
[bookmark: _ENREF_7]Dutt, K. and Webber, M. 2010. Access to social capital and social support among South East Asian women with severe mental health problems: a cross-sectional survey. Int J Soc Psychiatry, 56, 6, 593-605.
[bookmark: _ENREF_8]Elgar, F.J., Davis, C.G., Wohl, M.J., Trites, S.J., Zelenski, J.M. and Martin, M.S. 2011. Social capital, health and life satisfaction in 50 countries. Health & Place, 17, 5, 1044-53.
[bookmark: _ENREF_9]Erickson, B.H. 1996. Culture, class, and connections. American Journal of Sociology, 102, 1, 217-51.
[bookmark: _ENREF_10]Erickson, B.H. 2003. Social networks: the value of variety. Contexts, 2, 1, 25-31.
[bookmark: _ENREF_11]Eriksson, M., Ng, N., Weinehall, L. and Emmelin, M. 2011. The importance of gender and conceptualization for understanding the association between collective social capital and health: a multilevel analysis from northern Sweden. Soc Sci Med, 73, 2, 264-73.
[bookmark: _ENREF_12]Gaag, M.V.d., Snijders, T.A.B. and Flap, H.D. 2004. Position Generator measures and their relationship to other Social Capital measures. In  Vrije Universiteit Amsterdam, University of Groningen, Utrecht University.
[bookmark: _ENREF_13]Gibney, S. and McGovern, M. 2011. Social Support Networks and Mental Health: Evidence from Share. J Epidemiol Community Health, 65, suppl.1, A186.
[bookmark: _ENREF_14]He, Z. 2002. Socioeconomic Status and Social Support Network of the Rural Elderly and Their Physical and Mental Health. Social Sciences in China, 3, 135-48.
[bookmark: _ENREF_15]Ichida, Y., Kondo, K., Hirai, H., Hanibuchi, T., Yoshikawa, G. and Murata, C. 2009. Social capital, income inequality and self-rated health in Chita peninsula, Japan: a multilevel analysis of older people in 25 communities. Soc Sci Med, 69, 4, 489-99.
[bookmark: _ENREF_16]Kawachi, I. and Berkman, L.F. 2001. Social ties and mental health. J Urban Health, 78, 3, 458-67.
[bookmark: _ENREF_17]Kawachi, I., Kennedy, B.P., Lochner, K. and ProthrowStith, D. 1997. Social capital, income inequality, and mortality. Am J Public Health, 87, 9, 1491-8.
[bookmark: _ENREF_18]Kim, D. and Kawachi, I. 2007. US state-level social capital and health-related quality of life: Multilevel evidence of main, mediating, and modifying effects. Annals of Epidemiology, 17, 4, 258-69.
[bookmark: _ENREF_19]Kobayashi, T., Kawachi, I., Iwase, T., Suzuki, E. and Takao, S. 2013. Individual-level social capital and self-rated health in Japan: an application of the Resource Generator. Soc Sci Med, 85, 32-7.
[bookmark: _ENREF_20]Lam, C.L.K., Tse, E.Y.Y., Gandek, B. and Fong, D.Y.T. 2005. The SF-36 summary scales were valid, reliable, and equivalent in a Chinese population. J Clin Epidemiol, 58, 8, 815-22.
[bookmark: _ENREF_21]Li, C. 2005. Prestige Stratification in the Contemporary China: Occupational prestige measures and socio-economic index. sociological research, 2, 74-102.
[bookmark: _ENREF_22]Li, L., Wang, H.M. and Shen, Y. 2003. Chinese SF-36 Health Survey: translation, cultural adaptation, validation, and normalisation. J Epidemiol Community Health, 57, 4, 259-63.
[bookmark: _ENREF_23]Liang, Z.Q., Xue, Y.Z. and Jing, Y.L. 2005. Assessing the quality of life of patients with type 2 diabetes using SF-36. Modern Preventive Medicine, 32, 2, 98-9.
[bookmark: _ENREF_24]Lin, N. 1999. Social networks and status attainment. Annual Review of Sociology, 25, 467-87.
[bookmark: _ENREF_25]Lin, N. 2001. Social capital: a theory of social structure and action. Cambridge University Press, Cambridge.
[bookmark: _ENREF_26]Lin, N. and Dumin, M. 1986. Access to Occupations through Social Ties. Social Networks, 8, 4, 365-85.
[bookmark: _ENREF_27]Loevinger, J. 1947. A systematic approach to the construction and evaluation of tests of ability. Psychological Monographs, 61, 4, i-49.
[bookmark: _ENREF_28]Lomas, J. 1998. Social capital and health: implications for public health and epidemiology. Soc Sci Med, 47, 9, 1181-8.
[bookmark: _ENREF_29]Marsden, P.V. 1987. Core Discussion Networks of Americans. American Sociological Review, 52, 1, 122-31.
[bookmark: _ENREF_30]Mokken, R.J. (ed) 1997. Nonparametric models for dichotomous responses. Springer, New York.
[bookmark: _ENREF_31]Molenaar, I.W. and Sijtsma, K. 2000. User's manual. MSP5 for Windows. A Program for Mokken scale analysis for polytomous items. iecProGAMMA, Groningen.
[bookmark: _ENREF_32]Muckenhuber, J., Stronegger, W.J. and Freidl, W. 2013. Social capital affects the health of older people more strongly than that of younger people. Ageing & Society, 33, 5, 853-70.
[bookmark: _ENREF_33]Murayama, H., Nishi, M., Matsuo, E., Nofuji, Y., Shimizu, Y., Taniguchi, Y., Fujiwara, Y. and Shinkai, S. 2013. Do bonding and bridging social capital affect self-rated health, depressive mood and cognitive decline in older Japanese? A prospective cohort study. Soc Sci Med, 98, 247-52.
[bookmark: _ENREF_34]Nilsson, J., Rana, A.K.M.M. and Kabir, Z.N. 2006. Social capital and quality of life in old age - Results from a cross-sectional study in rural Bangladesh. J Aging Health, 18, 3, 419-34.
[bookmark: _ENREF_35]Nyqvist, F., Forsman, A.K., Giuntoli, G. and Cattan, M. 2013. Social capital as a resource for mental well-being in older people: A systematic review. Aging & Mental Health, 17, 4, 394-410.
[bookmark: _ENREF_36]Nyqvist, F., Nygard, M. and Steenbeek, W. 2014. Social capital and self-rated health amongst older people in Western Finland and Northern Sweden: a multi-level analysis. Int J Behav Med, 21, 2, 337-47.
[bookmark: _ENREF_37]Putnam, R. 1993. Making Democracy Work: Civic Traditions in Modern Italy. Princeton University Press, Princeton NJ.
[bookmark: _ENREF_38]Rocco, L., Fumagalli, E. and Suhrcke, M. 2014. From social capital to health - and back. Health Econ, 23, 5, 586-605.
[bookmark: _ENREF_39]Ruan, D., Zhou, L., Blau, P.M. and Walder, A.G. 1990. A preliminary analysis on social networks among urban residents in Tianjing. Social Sciences in China, 2, 157-76.
[bookmark: _ENREF_40]Rueda, S. and Artazcoz, L. 2009. Gender inequality in health among elderly people in a combined framework of socioeconomic position, family characteristics and social support. Ageing & Society, 29, 4, 625-47.
[bookmark: _ENREF_41]StataCorp. 2011. Stata Statistical Software: Release 12. In  StataCorp LP, College Station, TX.
[bookmark: _ENREF_42]Van Der Gaag, M. and Snijders, T.A.B. 2005. The Resource Generator: social capital quantification with concrete items. Social Networks, 27, 1, 1-29.
[bookmark: _ENREF_43]Van der Gaag, M., Snijders, T.A.B. and Flap, H. 2008. Position generator measures and their relationship to other social capital indicators. In Lin, N. and Erickson, B. (eds), Social Capital: An International Research Program Oxford University Press, Oxford, 25-48.
[bookmark: _ENREF_44]Van der Gaag, M.P.J. and Snijders, T.A.B. 2003. A comparison of measures for individual social capital. In  Creation and returns of Social Capital. Amsterdam, The Netherlands.
[bookmark: _ENREF_45]Van der Linden, W.J. and Hambleton, R.K. 1997. Handbook of modern item response theory. Springer, New York.
[bookmark: _ENREF_46]Wang, H., Ma, Y., Meng, C., Wei, X., Zhao, Y., Chen, R., Tang, X., Hu, Z. and Qin, X. 2013. A systematical review of social capital and mental health study for Chinese older people. Chinese Journal of Disease Control & Prevention, 17, 4, 336-40.
[bookmark: _ENREF_47]Wang, R., Wu, C., Zhao, Y., Yan, X., Ma, X., Wu, M., Liu, W., Gu, Z., Zhao, J. and He, J. 2008. Health related quality of life measured by SF-36: a population-based study in Shanghai, China. BMC Public Health, 8, 292.
[bookmark: _ENREF_48]Webber, M., Corker, E., Hamilton, S., Weeks, C., Pinfold, V., Rose, D., Thornicroft, G. and Henderson, C. 2014. Discrimination against people with severe mental health illness and their access to social capital: findings from the Viewpoint Survey. Epidemiology and Psychiatric Sciences, 23, 2, 155-65.
[bookmark: _ENREF_49]Webber, M., Huxley, P. and Harris, T. 2011. Social capital and the course of depression: Six-month prospective cohort study. Journal of Affective Disorders, 129, 1-3, 149-57.
[bookmark: _ENREF_50]Webber, M.P. and Huxley, P.J. 2007. Measuring access to social capital: the validity and reliability of the Resource Generator-UK and its association with common mental disorder. Soc Sci Med, 65, 3, 481-92.
[bookmark: _ENREF_51]Wei, P. 2009. Social capital of rural old adults on quality of life: the state of life of older persons in a poor community. Economic Science Press, Beijing.
[bookmark: _ENREF_52]Whitehead, M. and Diderichsen, F. 2001. Social capital and health: tip-toeing through the minefield of evidence. Lancet, 358, 9277, 165-6.
[bookmark: _ENREF_53]Wu, Y. and Dang, J. 2013. China report of the development on aging cause. Social Sciences Academic Press, Beijing.
[bookmark: _ENREF_54]Zhang, W. 2011a. Social network and social capital studies in China in previous 30 years (part one). Jianghai Academic Journal, 2, 104-12.
[bookmark: _ENREF_55]Zhang, W. 2011b. Social network and social capital studies in China in previous 30 years (part two). Jianghai Academic Journal, 3, 96-106.
[bookmark: _ENREF_56]Zigmond, A.S. and Snaith, R.P. 1983. The hospital anxiety and depression scale. Acta Psychiatr Scand, 67, 6, 361-70.




T A B L E  1 . Comparison between RG-UK and RG-China (for older rural-dwelling Chinese people)
	RG-UK
	RG-China (for older rural Chinese)

	Indicators 
	Explanations1
	Indicators
	Explanations1

	Domestic resources
	Domestic resources

	Knows a lot about DIY
	(1)
	Help you to read or write a letter
	(5)

	Help you to move or dispose of bulky items
	kept
	Help you to move or dispose of bulky items 
	From RG-UK

	Help you with small jobs around the house 
	kept
	Collaborate with you in doing farm work
	(6)

	Get you cheap goods or “bargains” 
	(1)
	Help you with small jobs around the house
	From RG-UK

	Help you to find somewhere to live if you had to move home
	(1)
	Take you to where you want to go
	(6)

	Lend you a large amount of money
	kept
	Look after your home or cattle if you go away
	From RG-UK

	Look after your home or pets if you go away
	kept
	Accompany with you to chat, walk or go to the market
	(5)

	Expert advice
	Lend you daily necessities
	(5)

	Has a professional occupation
	(1)
	Expert advice

	Knows a lot about government regulations
	kept
	Supply you with legal information or aids
	From RG-UK

	Has good contacts with the local newspaper, radio or t.v.
	(1)
	Knows a lot about government policies or regulations
	From RG-UK

	Give you sound advice about money problems
	kept
	Give you suggestions on managing money or insurance matters
	From RG-UK

	Give you sound advice on problems at work
	(2)
	Know a lot about health promotion, health maintenance or nutrition
	From RG-UK

	Give you careers advice
	(2)
	Give you suggestions on agriculture production
	(4)

	Discuss politics with you
	(1)
	Give you suggestions on selecting doctors or medical facilities 
	(3)

	Give you sound legal advice
	kept
	Personal skills

	Give you a good reference for a job 
	(2)
	Work in township-level government and above
	From RG-UK

	Personal skills
	Sing songs or Chinese operas with you or teach you about them
	(4)

	Can repair a broken-down car
	(1)
	Do body building exercises with you or teach you about them
	(4)

	Is a reliable tradesman
	(1)
	Play cards or Mahjong together with you
	(5)

	Is good at gardening
	(1)
	Handle or repair common agricultural machinery or tools
	(4)

	Works for the local council
	kept
	Install or repair water, electricity, or heating conveniences
	(3)

	Can sometimes employ people
	(2)
	Problem solving resources

	Knows a lot about health and fitness
	kept
	Discuss with you and give suggestions on important private issues
	(5)

	Problem solving resources
	Help to deal with or give advice on your family disputes
	(5)

	Can speak another language
	(1)
	Have a heart-to-heart talk with you when you feel blue
	(5)

	Knows how to fix problems with computers
	(1)
	Look after you at least one week if you are in bed
	(3)

	Is a local councillor
	(2)
	Supply you with food and pay your living expenses
	(5)

	Do your shopping if you are ill
	(1)
	lend you a large amount of money
	From RG-UK

	Lend you a small amount of money
	(1)
	
	


Notes:1.Explanations: (1) Regarded as unsuitable by experts; (2) Regarded as unsuitable by research team members; (3) Recommended by research team members; (4) Recommended by experts; (5) Referring to other survey tools; (6)Suggestions from rural residents in the pilot survey. DIY: do-it-yourself.



T A B L E  2 . Characteristics of the study participants
	Characteristics

	       Men        
No.	%	Mean(SD)
	       Women          
No.	     %	     Mean(SD)

	Age 
	447
	
	66.2(4.22)
	522
	
	65.8(4.21)

	Education level
	
	
	
	
	
	

	illiterate
	109
	24.4
	
	351
	67.2
	

	Primary school
	190
	42.5
	
	148
	28.4
	

	Junior secondary school
	109
	24.4
	
	14
	2.7
	

	High school and above
	39
	8.7
	
	9
	1.7
	

	Occupation before 60
	
	
	
	
	
	

	Farmer
	390
	87.6
	
	510
	97.9
	

	Non-farmer
	55
	12.4
	
	11
	2.1
	

	Annual family income per capita (10000 Yuan)
	437
	
	0.6 (0.57)
	504
	
	0.6 (0.61)

	Living arrangement
	
	
	
	
	
	

	Living alone
	57
	12.8
	
	70
	13.4
	

	Living with spouse 
	298
	66.8
	
	314
	60.3
	

	Living with spouse and others
	75
	16.8
	
	91
	17.5
	

	Living with others
	16
	3.6
	
	46
	8.8
	

	County
	
	
	
	
	
	

	Junan
	132
	29.5
	
	165
	31.6
	

	Liangshan
	174
	38.9
	
	168
	32.2
	

	Pingyin
	141
	31.5
	
	189
	36.2
	

	Chronic illness
	
	
	
	
	
	

	no
	223
	49.9
	
	196
	37.6
	

	yes
	224
	50.1
	
	326
	62.5
	

	RG total score
	447
	
	18.9(3.91) 
	522
	
	18.1(3.67) 

	Domestic resource score  
	447
	
	7.5(1.3) 
	522
	
	7.5(1.25) 

	Expert advice score
	447
	
	3.6(1.82) 
	522
	
	3.1(1.74) 

	Personal skill score
	447
	
	3.2(1.51) 
	522
	
	3.0(1.47) 

	Problem resolving score
	447
	
	4.6(0.98) 
	522
	
	4.6(0.99) 

	Quality of life score (SF-36) 
	
	
	
	
	
	

	PCS
	446
	
	39.8(13.86)
	521
	
	33.8(14.37)

	MCS
	446
	
	56.8(9.7)
	521
	
	54.4(11.7)


Notes:1.The eight SF-36 domains hypothetically formed two categories: Physical Component Summary (PCS) and Mental Component Summary (MCS), respectively.SD: Standard Deviation.


T A B L E  3 . The homogeneity and reliability of RG-China scale(26 items)
	“Do you know anyone who.....?”1                                      Men    Women


	Domestic resources
	％“yes”
	％“yes”
	Hi

	Help you to read or write a letter
	92.7
	91.3
	0.43

	Help you to move or dispose of bulky items 
	92.9
	92.8
	0.40

	Collaborate with you in doing farm work
	92.7
	93.2
	0.33

	Help you with small jobs around the house
	94.2
	92.0
	0.41

	Take you to where you want to go
	91.5
	94.7
	0.34

	Look after your home or cattle if you go away
	93.1
	94.5
	0.40

	Accompany with you to chat, walk or go to the market
	94.4
	95.3
	0.31

	Lend you daily necessities
	95.6
	94.5
	0.40

	n=975，H=0.38，ρ=0.80
	
	
	

	
	
	
	

	Expert advice
	％“yes”
	％“yes”
	Hi

	Supply you with legal information or aids
	25.6
	17.7
	0.79

	Knows a lot about government policies or regulations
	48.1
	34.2
	0.64

	Give you suggestions on managing money or insurance matters
	59.2
	47.0
	0.52

	Know a lot about health promotion, health maintenance or nutrition
	64.4
	60.8
	0.49

	Give you suggestions on agriculture production
	73.9
	70.0
	0.50

	Give you suggestions on selecting doctors or medical facilities 
	85.3
	81.6
	0.49

	n=975，H=0.56，ρ=0.75
	
	
	

	
	
	
	

	Personal skills
	％“yes”
	％“yes”
	Hi

	Work in township-level government and above
	21.4
	12.5
	0.35

	Sing songs or Chinese operas with you or teach you about them
	31.6
	32.5
	0.54

	Do body building exercises with you or teach you about them
	35.2
	32.3
	0.56

	Play cards or Mahjong together with you
	50.8
	37.5
	0.58

	Handle or repair common agricultural machinery or tools
	89.8
	89.0
	0.52

	Install or repair water, electricity, or heating conveniences

	93.1
	93.0
	0.52

	n=975，H=0.52，ρ=0.75
	
	
	

	
	
	
	

	Problem solving resources
	％“yes”
	％“yes”
	Hi

	Discuss with you and give suggestions on important private issues
	88.8
	85.4
	0.71

	Help to deal with or give advice on your family disputes
	88.4
	87.3
	0.67

	Have a heart-to-heart talk with you when you feel blue
	88.2
	88.2
	0.65


	Look after you at least one week if you are in bed
	96.0
	97.9
	0.31

	Supply you with food and pay your living expenses
	97.1
	97.3
	0.39

	n=975，H=0.61，ρ=0.85
	
	
	


Notes: 1. “Do you know anyone who.....?”:“Do you personally know anyone with the skill or resource listed below that you are able to gain access to within one week if you needed it?”
Hi and H: Loevinger’s homogeneity index indicating individual item fit in scale (Hi) and scale homogeneity (H).ρ: Scale reliability index as calculated by software MSP5 for windows.


T A B L E  4 . Correlation matrix of RG-China sub-scales
	
	RG-China
	Domestic resource
	Expert advice
	Personal skill
	Problem solving

	RG-China
	1
	
	
	
	

	Domestic resource
	0.65***
	1
	
	
	

	Expert advice
	0.74***
	0.25***
	1
	
	

	Personal skill
	0.62***
	0.29***
	0.34***
	1
	

	Problem solving
	0.58***
	0.33***
	0.22***
	0.27***
	1


Significance levels: ***p<0.001.


T A B L E  5 . Correlations between social capital measures from PG items and RG-China items
	PG measures
	RG measures

	
	Total RG score
	Domestic resource
	Expert Resource
	Personal skill
	Problem solving

	Maximum prestige
	0.30***
	0.19***
	0.25***
	0.20***
	0.16***

	Range in prestige
	0.29***
	0.15***
	0.27***
	0.19***
	0.12***

	Number of positions
	0.26***
	0.14***
	0.22***
	0.19***
	0.15***

	Average prestige
	0.29***
	0.15***
	0.29***
	0.20***
	0.10**

	Total prestige
	0.27***
	0.13***
	0.25***
	0.20***
	0.12***


Significance levels: **p<0.01, ***p<0.001



T A B L E  6 .  Generalized linear models for quality of life among rural older men
	Predictors
	Model 1
	Model 2 
	Model 3 
	Model 4

	
	PCS
	
	MCS
	
	PCS
	
	MCS
	

	
	Coef.
	SE
	Coef.
	SE
	Coef.
	SE
	Coef.
	SE

	Age
	-0.18 
	0.15 
	-0.01 
	0.12 
	-0.18 
	0.15 
	-0.0047 
	0.11 

	Education(Reference=illiterate)
	　
	　
	　
	　
	
	
	
	

	Primary school
	-1.97 
	1.61 
	-0.75 
	1.21 
	-1.85 
	1.62 
	-1.09 
	1.20 

	Junior secondary school
	-1.39 
	1.86 
	1.82 
	1.39 
	-1.38 
	1.86 
	1.68 
	1.38 

	High school and above
	-0.10 
	2.70 
	-0.13 
	2.02 
	0.05 
	2.72 
	-0.74 
	2.01 

	Occupation (Reference=non-farmer)
	0.76 
	2.12 
	-1.42 
	1.59 
	0.82 
	2.15 
	-1.37 
	1.59 

	Annual family income per capita (10000yuan)
	4.02**
	1.18
	1.69(p=0.06)
	0.88
	3.91** 
	1.19 
	2.00* 
	0.88 

	Living arrangement (Reference=living alone)
	　
	　
	　
	　
	
	
	
	

	Living with spouse
	-0.48 
	1.92 
	0.12 
	1.44 
	-0.39 
	1.98 
	0.01 
	1.46 

	Living with spouse and others
	0.16 
	2.41 
	-1.59 
	1.81 
	0.26 
	2.46 
	-1.76 
	1.82 

	Living with others
	0.23 
	3.86 
	-2.08 
	2.89 
	0.44 
	3.89 
	-2.82 
	2.88 

	Chronic illness (Reference=no)
	-8.48** 
	1.27 
	-0.41 
	0.95 
	-8.41** 
	1.29 
	-0.58 
	0.95 

	County (Reference=Junan)
	
	
	
	
	
	
	
	

	Liangshan
	4.48** 
	1.54 
	2.39* 
	1.16 
	4.56** 
	1.57 
	2.58* 
	1.17 

	Pingyin
	1.86 
	1.67 
	1.98 
	1.25 
	1.79 
	1.69 
	2.23 
	1.25 

	Total RG score
	0.50** 
	0.17 
	0.23(p=0.07) 
	0.13 
	
	
	
	

	Domestic resource
	
	
	
	
	0.73 
	0.56 
	-0.57 
	0.42 

	Expert advice
	　
	　
	　
	　
	0.55 
	0.38 
	-0.14 
	0.28 

	Personal skill
	
	
	
	
	0.56 
	0.48 
	0.70(p=0.05) 
	0.35 

	Problem solving
	　
	　
	　
	　
	-0.13 
	0.71 
	1.58** 
	0.53 

	Constant 
	42.53** 
	11.52 
	52.43** 
	8.63 
	43.37** 
	11.80 
	51.49** 
	8.73 


Notes: N =434. Coef.: regression coefficients. SE: standard error. PCS: Physical Component Summary.MCS: Mental Component Summary. Ref.: reference category.
Variables included in models 1 and 2 were age, education, annual family income per capita, living arrangement, chronic illness, county and total RG score; four RG subscale variables (domestic resource, expert advice, personal skill and problem solving) replaced total RG score in models 3 and 4.
Significance levels:*p<0.05, **p<0.01.


TA B L E 7 . Generalized linear models for quality of life among rural older women
	Predictors
	Model 1
	Model 2
	Model 3
	Model 4

	
	PCS
	
	MCS
	
	PCS
	
	MCS
	

	
	Coef.
	SE
	Coef.
	SE
	Coef.
	SE
	Coef.
	SE

	Age
	-0.49** 
	0.15 
	0.25** 
	0.13 
	-0.51** 
	0.15 
	0.24 (p=0.06) 
	0.13 

	Education(Reference=illiterate)
	　
	　
	　
	　
	
	
	
	

	Primary school
	-0.71 
	1.35 
	-0.26 
	1.16 
	-0.78 
	1.36 
	0.04 
	1.17 

	Junior secondary school
	2.80 
	3.69 
	1.95 
	3.15 
	2.63 
	3.68 
	2.03 
	3.14 

	High school and above
	5.62 
	4.87 
	-4.58 
	4.16 
	6.62 
	4.88 
	-3.78 
	4.17 

	Occupation (Reference=non-farmer)
	2.20 
	4.44 
	0.72 
	3.79 
	2.92 
	4.45 
	0.18 
	3.81 

	Annual family income per capita (10000yuan)
	1.08
	1.00
	0.06
	0.86
	1.27 
	1.00 
	0.15 
	0.86 

	Living arrangement (Reference=living alone)
	　
	　
	　
	　
	
	
	
	

	Living with spouse
	-1.28 
	1.86 
	2.53 
	1.59 
	-1.21 
	1.85 
	2.53 
	1.58 

	Living with spouse and others
	-1.27 
	2.33 
	1.10 
	1.99 
	-1.09 
	2.33 
	0.93 
	1.99 

	Living with others
	2.36 
	2.71 
	1.52 
	2.31 
	2.31 
	2.70 
	1.42 
	2.31 

	Chronic illness (Reference=no)
	-8.25** 
	1.26 
	-3.82** 
	1.07 
	-8.36** 
	1.26 
	-3.75** 
	1.07 

	County (Reference=Junan)
	
	
	
	
	
	
	
	

	Liangshan
	8.28** 
	1.53 
	2.44 
	1.31 
	8.32** 
	1.56 
	1.87 
	1.33 

	Pingyin
	6.57** 
	1.52 
	2.57* 
	1.30 
	6.35** 
	1.52 
	2.29 
	1.30 

	Total RG score
	0.53** 
	0.17 
	0.73** 
	0.15 
	
	
	
	

	Domestic resource
	
	
	
	
	0.28 
	0.51 
	1.34** 
	0.44 

	Expert advice
	　
	　
	　
	　
	-0.21 
	0.38 
	0.23 
	0.32 

	Personal skill
	
	
	
	
	1.30** 
	0.46 
	0.49 
	0.39 

	Problem solving
	　
	　
	　
	　
	1.12(p=0.09)
	0.67 
	1.32* 
	0.57 

	Constant
	54.83** 
	12.00 
	22.95* 
	10.25 
	54.53** 
	12.12 
	19.22(p=0.06) 
	10.36 


Notes: N=501. Coef.: regression coefficients. SE: Standard Error. PCS: Physical Component Summary.MCS: Mental Component Summary. Ref.: reference category.
Variables included in models 1 and 2 were age, education, annual family income per capita, living arrangement, chronic illness, county and total RG score; four RG subscale variables (domestic resource, expert advice, personal skill and problem solving) replaced total RG score in models 3 and 4.
Significance levels:*p<0.05, **p<0.01.



