第一章 中国高龄老人健康长寿影响因素
项目的研究意义及攻关目标
一、研究意义

自50年代以来，许多死亡率总体水平较低的国家80岁及以上高龄老人死亡率的下降速度与幅度大大高于所有其他年龄组，加上过去高出生率期间出生的人群陆续进入高龄，80岁及以上高龄老人是21世纪老年人群中增长最快的年龄组。第四次人口普查表明，我国1990年高龄老人人数为800万。在比较保守的中死亡率预测方案下（即假定我国男、女平均0岁预期寿命从1990年的67.5岁与70.7岁增加到2050年的77.4岁与80.3岁，低于日本目前水平），我国2050年高龄老人人数将达到1.14亿！在并非不可能的比较乐观的低死亡率预测方案下（即假定我国男、女平均预期寿命增至2050年的81.4岁与88.4岁），我国2050年高龄老人人数将达到1.6亿！高龄老人人数在中死亡率预测方案下，1990年到2050年年均增长率为4.2%，在低死亡率预测方案下年均增长率为5.1%，而65岁以上所有老人年均增长率在中、低死亡率预测方案下分别为2.3%与2.9%，总人口在达到峰值前每年平均增长率可能只略高于0.7%。毫无疑问，高龄老人是增长最快的人群。因此，老龄工作的重点、难点应在80岁及以上高龄老人，因为80岁以下老人多数生活能够自理，而80岁及以上高龄老人最需要照料，带病生存甚至卧床不起的概率最高。为什么有的老人健康长寿无疾病直到逝世，而有的老人体弱多病，给自己、家人、社会带来巨大痛苦与负担？哪些个人、家庭、社会与遗传基因因素利于或不利于健康长寿？人类如何逐步达到既长寿又健康的目标？这些都是人口学与其他相关社会科学以及医学生物学家们面临的一个亟待攻克的科学难题。这一难题的攻克不但具有重大的学术价值，而且对政府老龄工作科学决策与管理，应对人口老龄化、尤其是高龄老人迅猛增加的严峻挑战具有重大的现实意义。

二、国内外研究现状

在本项目研究启动之前，国内只有很少数小范围局部的研究课题与高龄老人健康长寿有关（如广西巴马县长寿乡的研究、上海高龄老人研究），在这方面较大范围的研究还是一个空白。而国际上高龄老人健康长寿研究已受到社会越来越多的关注。美国、德国、丹麦、加拿大、法国、意大利等国已于数年前开展了这方面的较大规模的研究。基于一些尚不很成熟的研究成果，国外一些学者粗略估计人类的健康长寿影响因素中75%左右是源于个人、家庭、社会、经济、环境等非遗传因素，而25%左右是源于遗传基因因素。以上研究结论只是粗略估计非遗传因素与遗传因素分别对不同个体健康长寿差异的贡献大小。至于哪些个人、家庭、社会、经济、环境等因素与哪些生物学因素有利于或不利于健康长寿，其内在机制是什么，人类如何利用与发扬有利因素，减少与消除不利因素，达到既长寿又健康，提高晚年生活质量等方面的研究却仍然没有突破性进展，基本上仍然是一个迷。我们的这一课题希望能在攻克这一世界难题上做出突出的贡献。

三、研究目标

1. 通过多学科交叉联合攻关，寻找哪些个人、家庭、社会、经济、环境与生物学因素有利于或不利于健康长寿，以及其影响健康长寿的内在机制是什么。

2. 探寻如何利用与发扬有利于健康长寿的个人、家庭、社会、经济、环境与基因因素，减少与消除不利因素，最大限度缩短高龄带病生存期限，提高晚年生活质量，减少老人个人痛苦及家庭、社会的负担，为人类逐步达到既长寿又健康的目标做出贡献。
3. 为国家老龄工作的重点、难点及与高龄老人有关的决策和管理提供科学依据。

四、本项目研究的创新特色

本项目的一个重要创新特点是同时综合社会科学及生物科学的各种因素，这一点是至关重要的。例如，如果发现一组具有某种社会特征的人健康长寿，在不了解这些人的基因特征情况下，下结论说这种社会特征有利于健康长寿是不科学的，因为有可能这组人的基因与一般人不一样。同样的道理，如果发现一组具有某种基因特征的人健康长寿，在不了解这些人的个人、家庭、社会、经济、环境特征情况下，下结论说这种基因有利于健康长寿也是不科学的，因为有可能这组人的社会特征与一般人不一样。因此，需要社会科学与生物科学交叉联合攻关。本项目与目前生物与遗传领域内专门针对某一种疾病（如肝癌）而试图研制特效治病新药的研究性质不同。我们的目标不在于某种疾病、某种新药，我们的目标在于探寻哪些个人、家庭、社会、经济、环境与基因因素有利于或不利于健康长寿，如何利用与发扬有利因素，减少与消除不利因素，为人类逐步达到既长寿又健康的目的做出贡献。显然，这样的研究不但对目前的高龄老人有益，而且对中、青年（未来的老人）同样具有重要意义，即对全人类都有益。

第二章

中国高龄老人健康长寿基础调查样本设计方案

中国高龄老人健康长寿基础调查于1998年在22个省、市、自治区进行。这22个省、市、自治区是：辽宁、吉林、黑龙江、河北、北京、天津、山西、陕西、上海、江苏、浙江、安徽、福建、江西、山东、河南、湖北、湖南、广东、广西、四川、重庆。这22个省、市、自治区1990年总人口为9.85亿，占全国总人口的85.3%。新疆、青海、宁夏、内蒙古、西藏、甘肃、云南、贵州与海南等九省、市、自治区含有较高比例的高龄老人年龄申报可能不很准确的少数民族，加上经费限制，因而未被包括在本项目调查范围之内。对属于本项目研究范围之内的22个省、市、自治区，我们随机选取了其中大约50%的县、县级市与区。在随机选中的631个县、县级市、区中，我们试图对所有的存活百岁老人在其自愿前提下进行入户访问，并在自愿前提下入户访问事先按该百岁老人编号随机给定年龄与性别的80-89岁及90-99岁高龄老人各一名。样本选取的基本思路是入户访问调查的80-89岁及90-99岁老人与百岁老人被访人数分别大致相同，而80-99岁的各单岁男、女被访人数亦大致相同。我们没有按等比例抽样的方法选取样本。因为那样做将使样本不合理地高度集中在八十几岁相对较低的高龄年龄段及女性高龄老人，从而使九十几岁、百岁以上的高龄老人，尤其是男性高龄老人因样本量太小而失去代表性及研究意义。另一个重要考虑是下次跟踪调查时存活人数的年龄性别分布。如果按等比例抽样，九十几岁及百岁高龄老人，尤其是男性样本人数太少，而他们的死亡率又比年轻的高龄老人与女性高很多，两年之后的下次跟踪调查的九十几岁及百岁高龄老人，尤其是男性存活人数将更加微乎其微，根本无法满足研究需要。因此，我们采取了对被抽中县、县级市、区内百岁老人全部调查，就近随机选取与被访百岁老人大致相同的80-89岁及90-99岁老人，且80-99岁年龄、性别大致均匀分布的目标随机抽样方法。这种抽样方法实际上对九十几岁及百岁高龄老人，尤其是男性实行超比例抽样。因此，在计算80-89岁及90-99岁（或5岁年龄组）分年龄组均值时必须对调查样本进行加权处理，以反映分年龄组的总体人口平均状况。关于按年龄、性别及城乡分的权数，其估算方法及讨论请参阅本书第五章。

另外，对于被访高龄老人仍然存活并且居住在本县（市、区）或邻县（市、区）的80岁及以上的兄弟姐妹也尽量访问调查。

所有的入户访问调查由一名调查员及一名医务人员共同进行。医务人员对被访高龄老人进行基本健康体格检查。个人问卷内容包括高龄老人个人及家庭基本状况，背景及家庭结构，对本人健康状况与生活质量状况的自我评价，性格心理特征，一般能力，反映能力，注意力及计算能力，回忆、语言、理解与自我协调能力，生活方式，日常活动能力，经济来源，生活照料，生病时的照料者及能否得到及时治疗等92个问题共180个子项目（问卷全文列在本书最后）。我们还收集了抽中的631个县（市、区）的有关人口、社会、经济与环境数据。

回收有效问卷为9073份。如果包括虽列入抽样名单但在入户访问前已死亡、或迁走、或身体太弱根本无法接受访问的百岁老人，本次调查的访问成功率为88%。如果不包括这些名单上有但无法访问的百岁老人，本次调查的访问成功率为98%，即拒访率为2%。在回收的9073份有效问卷中，92.8%属于汉族，7.2%属于少数民族。有245对80岁及以上的同胞兄弟姐妹。

第三章


中国高龄老人健康长寿调查的现场组织实施

高龄老人健康长寿基础调查是到目前为止，中国首次规模较大的有关高龄老人健康长寿状况的调查。由于调查所涉及的内容多；被调查高龄老人居住分散，分布在22个省、市、自治区的631个市县内；高龄老人的身体状况较差与听力、记忆能力衰退；死亡与迁移频繁；调查时期正逢夏季高温多雨天气等原因，大大增加了调查工作的难度。为按调查方案要求完成调查任务和确保调查质量，对现场调查工作进行了周密准备和认真部署，在每个环节上严格把关，千方百计克服种种困难，比较圆满地完成了调查工作。具体步骤如下：

一、现场调查前的准备

1. 调查样本的核实与年龄确定

各地根据方案设计确定的样本框，在调查前对各样本点进行了大量认真细致的调查摸底与核实工作，采取了根据已掌握的情况和向户籍部门、村(居)委会、基层老龄组织、知情人了解核实等办法，提供了比较准确翔实的调查对象名单，同时对其年龄逐一进行了核实，以便确定调查样本。由于调查样本框确定的老人随时有死亡的可能，各地还提供了候选调查对象名单，保证了调查样本规模与抽选合格调查对象。

2. 调查员的挑选和调查培训工作

调查方案确定后，调查员的素质高低是调查成败的关键。各地在选择调查员时十分慎重，其基本条件是：在老龄部门工作并熟悉老龄工作，有较高文化程度并从事过相关调查，工作认真并吃苦耐劳，对老年人有爱心和耐心等。对于体检医务人员的选择也坚持高标准，很多地方派出了主治医生以上的医务人员参加体检工作。

为提高调查技术和确保调查质量，对调查员的培训工作，做了认真的准备并制作了培训录象带，召开了两级（国家、省级）调查培训会。经过问卷讲解、技巧介绍、模拟调查、讨论总结等步骤，使调查员明确了调查目的、了解了调查方案、掌握了调查技巧、注意调查整体结构，在统一规定的时间内，按要求完成调查任务。各地也按上述步骤对调查员进行了认真培训和考试测评，共培训调查人员三百余人。全国共组织了120个调查组，每组3人，包括一名询问员、一名登记员和一名医务人员，相互配合与监督，以保证调查质量。

二、调查的组织工作

1. 组织工作

调查工作由各省、市、自治区老龄委负责组织实施。有调查任务的各地老龄部门分别向政府或主管部门做了汇报，各地政府或主管部门十分重视调查工作，发出文件并拔出专款支持调查活动。有的地区领导亲自挂帅，指定专人负责，千方百计满足调查所需的人力、物力和财力，并制定了相应的措施来保证调查质量和调查进度。各地将本次调查和慰问高龄老人活动结合起来，使被调查高龄老人确实感到国家和社会的关爱。

2. 物质准备

为确保调查工作的顺利进行，做好必要物质准备是必不可少的。全国共准备了120个调查包发给各调查组，内装有调查问卷、调查员手册、体检设备、照相机和手电筒等。

针对调查的高龄老人居住分散和农村路远、交通不便等特点，各地事先对各种交通工具和调查人员的生活用品等，都做了必要的准备。

为每个调查组配备了1-2名向导，带领入户调查，在语言不通的地区还配备了翻译。

三、现场调查工作

现场调查工作从1998年6月开始到同年12月份结束，共完成有效个人问卷9073份并进行了体检，采集微量血样4116份。 

在历时6个月的现场调查中，调查人员认真负责、吃苦耐劳，克服了种种困难，顺利地完成了调查任务。例如，调查员在本人生病、家中有事或有病人的情况下，仍然继续坚持工作；在遭遇洪水的情况下，冒着危险深入洪涝区进行调查；在被选中的样本迁移和死亡时，尽力寻找条件相同的替代样本进行调查。湖南省在入户调查时发现，某高龄老人于几天前死亡，为寻找一个条件相同的替代者，曾在当地电视台登了三天的广告直到找到合适的人选；在高龄老人生病或外出时，不畏辛苦多次登门直到完成调查；有些高龄老人居住在山区没有公路，调查员跋山涉水步行前往，最多的一次要走十几个小时的山路等等，这样的事例举不胜举。
本次调查得到了被调查高龄老人及亲属和周围群众的热烈欢迎和积极配合，在各地进行调查时，县(区)老龄部门领导和乡(街道)负责同志携带慰问金与礼品随调查组一起看望高龄老人，宣传老龄工作的方针政策和重要意义，了解和询问老年人生活与照料情况，现场落实老年人优待政策，对贫困老年人制订帮扶措施，使老年人及家属确实感受到党和政府的关怀和温暖。在一些地方，当调查组进村时，当地群众自发地敲锣打鼓燃放鞭炮予以欢迎，许多高龄老人眼含热泪连声感谢党和政府的关心；许多被调查者家属给调查人员端茶递水果，并一再挽留调查人员吃饭，使调查人员和周围群众深受感动。

四、调查质量的控制与检查

为确保调查质量，事前制定了严格的调查误差控制机制和措施，如每调查一名老人，调查员都要做到“自查、互查、抽查和逻辑校验”，发现问题及时纠正，把差错消灭在调查现场，不留后遗症。同时要求每个调查组严格按调查样本点入户调查，按“点不漏户、户不漏人、人不漏项”填写好每份问卷。对于不好确认的年龄，要通过访问知情人或对照历史事件等方法来确认。已完成的调查问卷，采取了调查指导员检查、省级审核、项目课题组复核的三级检查方式，同时还派人深入调查现场进行检查，并有针对性地进行回访抽查工作，发现问题及时解决。

调查前的充分准备与培训、各地各级老龄工作部门有力领导与精心组织、调查员的较高素质与认真负责的态度、被调查高龄老人的积极配合、严格的质量检查与审核措施，使本次调查的质量达到了方案设计要求。
五、主要收获

在全体调查人员的共同努力下，克服了种种客观和人为的困难与干扰，成功完成了高龄老人健康长寿调查任务，取得了非常好的社会效果，获得了大量准确和有价值的数据资料，为深入研究高龄老人问题与健康长寿状况，填补了数据的空白。

另外，通过高龄老人健康长寿调查活动，使各地老龄工作在以下方面取得了很大收获：掌握了本地区高龄老人的状况，了解了老年人的需要，不仅为各级政府部门制订人口老龄化对策提供建议和科学依据，而且还发现了老龄工作中的经验和问题，有利于改进和提高老龄工作质量和水平；加强了同政府有关部门和其他涉老机构的沟通，得到了他们的支持，为今后工作创造了便利条件；扩大了老龄工作的影响，宣传了老龄工作的方针政策，有利于社会各方面了解老龄工作的重要性，加强全社会老龄化意识，从而推动老龄工作的深入开展；促进了老龄工作向规范化、科学化和制度化方面发展。在掌握调查数据的基础上，有的地区开始建立了高龄老人统计建档制度，工作和管理水平得到提高；锻炼了老龄工作队伍，培养了敬业精神，提高了工作能力和业务素质，增强了科学的意识，开阔了工作的思路；把调查活动与向老年人献爱心、送温暖的慰问活动结合起来，送去了党和政府对老年人的关怀，树立了各级老龄组织为老年人办好事办实事的形象，密切了党群、干群关系，加深了老龄部门同老年人的感情与联系，增强了为老年人服务的自觉性。

第四章

中国高龄老人健康长寿基础调查数据质量评估
寇尔与李少民（Coale and Li, 1991）在对中国人口普查数据进行深入分析并对比研究其他一些国家的老龄人口数据质量评估指标后指出，中国的汉族人口可能是世界上惟一的既有巨大高龄老人数量、年龄申报质量又大体与西方发达国家相当的发展中国家人口。中国高龄老人健康长寿影响因素项目立项之前的一个前期研究课题亦得到了与寇尔、李少民类似的结论。这一前期课题与寇尔、李少民等前人研究不同之处在于它不仅专门对中国百岁老人年龄申报质量进行了严格的人口学验证，而且将一系列量测汉族百岁老人年龄申报质量的指标的估算值与被公认为人口数据质量很好的瑞典、日本、法国、意大利的百岁老人进行对比。这项研究表明，中国汉族直到105岁的高龄老人年龄申报质量与西方发达国家大体相当。而106岁及以上的超级百岁老人的年龄申报质量可能较差。105岁及以下质量好，106岁及以上质量可能较差，是否自相矛盾？其实，仔细分析一下，这一结论并不矛盾，下面以一假想例子说明这一点。假定在1000名自报年龄为100-104岁的百岁老人中，950名年龄申报准确。25名将年龄夸大了5岁，实际只有95-99岁。25名将年龄夸大了10岁，实际只有90-94岁。在1000名自报年龄为100-104岁老人中年龄申报误差率为5%。按我国1990年普查数据得出的生命表估算，5年之后，从100-104岁存活到105-109岁的概率为0.0316，即950位准确申报为100-104岁的百岁老人中只有30位存活到105-109岁。而实际95-99岁但虚报为105-109岁的25人存活到100-104的概率为0.15，实际90-94岁但虚报为105-109岁的25人存活到95-99岁的概率为0.22，即50位虚报年龄者中9人存活，其虚报年龄为105-109岁。因此，105-109岁年龄申报误差率为23.1%。以上假想例子说明106岁及以上年龄申报质量可能较差与105岁及以下年龄申报质量好并不矛盾。至于106岁及以上年龄申报误差究竟有多大，目前尚无足够科学依据下定论，有待今后专题研究。为慎重起见，我们建议对百岁老人的数据分析暂且截止到105岁（含105岁），即将156位106岁及以上的超级百岁老人单列进行专门个案研究。

以上前人与本项目的前期研究证明中国人口普查汉族老龄人口年龄申报数据质量上乘。然而，1998年在22个汉族人口为主的省、市、自治区中调查的高龄老人中亦包括大约7%的少数民族高龄老人。1998年高龄老人调查年龄申报质量如何？回答这一问题的一个有效途径是分析1998年被访的百岁老人的年龄分布。这是因为：（1）由于100岁及以上单岁年龄别死亡率大约为0.4-0.6。出生队列人数差异的影响与如此高的年龄别死亡率相比的影响已经微乎其微。因此，数据质量上乘的发达国家百岁老人各年龄占百岁老人总数的比例分布基本吻合。我们在1998年对随机抽取的22个省、市、自治区中大约一半的县与县级市、区的所有存活百岁老人（共2430名）进行入户访问，不存在年龄分布的抽样误差问题。如果这些百岁老人年龄申报质量上乘，其年龄分布应与其他国家年龄申报质量上乘的百岁老人年龄分布吻合。基于这一原理，我们将1998年调查的2430名百岁老人分性别、分单岁年龄占同性别百岁老人总数的比例分布曲线与瑞典的百岁老人年龄分布曲线绘在一张图上比较，中、瑞百岁老人年龄分布曲线十分吻合（见图1），据此我们推断1998年调查中百岁老人年龄申报质量是较好的。（2）由于我们试图调查分别与百岁老人总数大致相等的80-89岁及90-99岁老人，并试图使被访的80-99岁各单岁年龄的男、女老人数大体相等。因此，1998年调查访问的80-99岁高龄老人年龄分布与其他任何80-99岁高龄老人总体人口的年龄分布都是不可比的，我们不能将我国1998年调查的80-99岁老人年龄分布与瑞典进行类似百岁老人（图1）那样的比较。然而，年龄申报误差随年龄增高而增大，图1的比较分析已证明1998年调查中百岁老人年龄申报质量上乘，我们可以据此推断1998年调查中80-99岁高龄老人的年龄申报也是上乘的。

在1998年22个省、市、自治区高龄老人调查中，汉族、壮族、回族、瑶族、满族、朝鲜族与蒙古族老人分别占总样本的92.8%、4.4%、1.3%、0.7%、0.3%、0.1%与0.03%，总计为99.7%，即其他少数民族在样本中可忽略不计。壮、回、瑶、满、朝鲜与蒙古族按1982年与1990年人口普查数据计算的量测年龄申报质量的韦伯指数及玛叶指数均表明这六个少数民族的年龄申报质量属于“很好”（见表1）。表2给出了1998年调查汉族百岁老人及六个少数民族百岁老人与瑞典百岁老人的年龄分布及年龄别性别比的比较。汉族与瑞典百岁老人的比较高度吻合，而壮、回、瑶、满、朝鲜、蒙古等六个少数民族百岁老人与瑞典百岁老人的比较吻合度差一些，但也在可以接受的范围内。1998年调查的个22个省、市、自治区的壮、回、瑶、满、朝鲜、蒙古族等六个少数民族具有与汉族相似的比较准确记忆出生年月的习俗，因而其高龄老人的年龄申报质量较好。其他九省、市、自治区的一些少数民族，例如新疆的维吾尔族的年龄申报质量很差，因而未被包括到我们的1998年高龄老人调查之中。同时应当指出的是，未被包括到我们的高龄老人调查之中的除新疆以外的其他八省、市、自治区的少数民族年龄申报质量不一定都很差，只是因为我们没有足够数据与研究确认而把握不大，加上经费限制，而未能被包括到我们的调查之中。

1998年调查收集的十类变量的可信度系数令人比较满意（见表3）。例如，我国1998年调查的高龄老人日常生活自理能力（ADL）的可信度系数为0.88，而美国杜克大学组织的美国老人调查及加拿大1991-92年老人调查的老人日常生活自理能力的可信度系数为0.89。

量测检验老年调查数据质量的另一个方法是通过因子分析查看初访者对同类变量的回答的记录是否基本一致。如果可信度一致性较好，因子分析的结果将使同类问题的答案被分类到同一因子，而且它们的系数估计值比较接近。我们所做的因子分析结果清楚地表明1998年调查的可信度与内部一致性较好（见表4）。

逻辑性与内部不一致性错误率较低（见表5），表6给出了回答“不知道”或干脆不回答（即信息缺失）问题的比例。这一系列的指标使我们相信1998年高龄老人健康长寿调查的数据质量是较好的。当然，今后对数据的深入分析将提供数据质量评估的更多详细信息。
图1

中国1998年高龄老人健康长寿调查百岁老人与瑞典百岁老人年龄分布曲线的对比
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Figure 1 Age Distribution of Interviewed Chinese Centenarians in 1998 and Swedish Centenarians 

表1：中国1998年高龄老人健康长寿调查的民族构成与年龄申报指数
	民族
	抽样百分比
	
	韦伯指数
	
	玛叶指数

	
	
	
	1982 普查
	1990普查
	
	1982 普查
	1990 普查

	汉族
	92.8
	
	101.5
	100.5
	
	1.48
	2.85

	壮族
	4.44
	
	100.1
	102.1
	
	2.79
	2.25

	回族
	1.33
	
	101.4
	102.4
	
	1.81
	2.71

	瑶族
	0.66
	
	101.1
	101.1
	
	3.58
	2.28

	满族
	0.34
	
	100.1
	105.3
	
	2.57
	3.13

	朝鲜族
	0.11
	
	103.2
	104.3
	
	1.96
	2.33

	蒙古族
	0.03
	
	99.7
	104.0
	
	2.56
	2.45


  韦伯指数：<105 很好; 105-110 好; 110-125 一般; >125 不好; 玛叶指数： <10 好; 10-20 一般; >20 不好.

表2

中国1998年高龄老人健康长寿调查汉族与少数民族百岁老人与
瑞典百岁老人的年龄分布(男女合一)与性别比的比较

	年  龄  分   布
	性别比
	合计#

	年龄
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	合计
	100-104
	105-109
	100-109

	汉族
	38.61
	24.49
	14.57
	8.94
	4.92
	3.13
	2.14
	1.61
	0.85
	0.76
	100
	26.19
	21.02
	2249

	少数民族
	30.00
	24.71
	15.88
	8.82
	9.41
	2.35
	4.12
	2.35
	1.76
	0.59
	100
	17.05
	18.75
	179

	瑞典
	44.64
	25.40
	14.29
	7.72
	4.07
	2.25
	1.04
	0.41
	0.14
	0.04
	100
	24.53
	19.34
	5556


表3

中国1998年高龄老人健康长寿调查的可信度系数
	变量分类
	问题数量
	可信度系数a

	1. 一般能力
	5
	0.9395

	2. 反应能力
	3
	0.9886

	3. 计算能力
	5
	0.9910

	4. 回忆能力
	5
	0.9850

	5. 语言能力
	6
	0.8923

	6. 必须由被访者回答，但被访者不能回答的问题
	32
	0.9827

	7. 正确回答了诸如一般能力、反应能力、计算能力、回忆能力、语言能力等必须由被访者回答的问题
	23
	0.9530

	8. 上肢活动能力
	2
	0.8086

	9. 身体活动能力b
	2
	0.8452

	10. 日常生活自理能力
	6
	0.8790

	日常生活自理能力 (美国)c
	6
	0.84

	日常生活自理能力 (加拿大)d
	18
	0.89


注：a. 我们用下面的Cronbach’s alpha 方法计算可信度系数：

Rtt(alpha)=1-[(MSwithin/MSrespondents)-(MSrespondents-MSwithin)/MSrespondents], 

这里MS是均值的平方。详见: Stewart, A. L., Ron D. Hays, and John E. Ware, Jr. 1992.  Methods of constructing health measures. In: Stewart & Ware (eds.), Measuring Functioning and Well-being. Duke University Press,第82页。
b. 包括能从椅子上站起来和能从地上捡起书。
c. 详见 Fillenbaum, G.G. 1988. Multidimensional Functional Assessment of Older Adults, 第24页。
d. 详见 Penning, Margaret J., Laurel A. Strain. 1994. Gender Differences in Disability, Assistance and Subjective Well-being in Later Life. Journal of Gerontology: Social Science, 第204页。 

表4

中国1998年高龄老人健康长寿调查同类变量回答内部一致性因子分析--因子模式矩阵
	
	成        分

	
	1
	2
	3
	4
	5

	日常生活自理能力（ADL）
	
	
	
	
	

	ADL—洗澡能力
	0.0074
	0.7310
	0.0543
	0.0814
	0.0207

	ADL—穿衣能力
	0.0470
	0.8462
	0.0041
	0.0177
	-0.0379

	ADL—上厕所能力
	0.0440
	0.8976
	-0.0122
	-0.0077
	-0.0647

	ADL—室内活动能力
	0.0423
	0.8848
	-0.0252
	-0.0267
	-0.0822

	ADL—大小便控制能力
	-0.0852
	0.6556
	-0.0044
	0.0069
	0.1572

	ADL—吃饭能力
	0.0445
	0.7755
	-0.0101
	-0.0598
	-0.1194

	一般能力
	
	
	
	
	

	一般能力-1
	0.5404
	-0.1105
	-0.0794
	-0.0107
	0.3286

	一般能力-2
	0.5038
	-0.1198
	-0.2840
	-0.0222
	0.1183

	一般能力-3
	0.5294
	-0.0423
	-0.2580
	-0.0527
	0.1578

	一般能力-4
	0.5532
	-0.0641
	-0.2203
	-0.0819
	0.1284

	一般能力-5
	0.4696
	-0.0841
	-0.2412
	-0.0683
	0.1430

	反应能力
	
	
	
	
	

	反应能力-1
	0.4459
	-0.0525
	0.0982
	-0.5979
	0.0690

	反应能力-2
	0.2313
	-0.0218
	-0.0908
	-0.4377
	0.1418

	反应能力-3
	0.2478
	-0.0262
	-0.0598
	-0.4569
	0.1229

	计算能力
	
	
	
	
	

	计算能力-1
	0.2234
	-0.0250
	-0.6851
	-0.0141
	0.0824

	计算能力-2
	0.0818
	-0.0104
	-0.8403
	-0.0375
	-0.0352

	计算能力-3
	0.0418
	-0.0121
	-0.8998
	-0.0122
	-0.0289

	计算能力-4
	-0.0108
	-0.0065
	-0.8905
	-0.0301
	-0.0368

	计算能力-5
	0.0153
	-0.0036
	-0.8968
	-0.0237
	-0.0232

	回忆能力
	
	
	
	
	

	回忆能力-1
	-0.0551
	-0.0331
	-0.0814
	-0.8117
	-0.0051

	回忆能力-2
	-0.1241
	-0.0261
	-0.1139
	-0.7818
	0.0326

	回忆能力-3
	-0.1460
	-0.0201
	-0.0829
	-0.8237
	0.0137

	语言能力
	
	
	
	
	

	语言能力-a1
	0.1786
	-0.0396
	0.0296
	0.0549
	0.7972

	语言能力-a2
	0.1615
	-0.0339
	0.0113
	0.0637
	0.8015

	语言能力-b
	0.4459
	-0.0525
	0.0982
	-0.5979
	0.0690

	语言能力-c1
	-0.0450
	-0.0084
	-0.0291
	-0.0835
	0.8385

	语言能力-c2
	-0.0962
	-0.0145
	-0.0512
	-0.0852
	0.8645

	语言能力-c3
	-0.1002
	-0.0564
	-0.0401
	-0.0932
	0.8353


注：1. 除语言能力-b外，同一类变量的所有估计系数都是一致的。语言能力-b的问题是要求被访者重复一句话“房前房后种瓜种豆”，这句话对于一些高龄老人来说可能难以理解。
2. 用SPSS软件（1998年，9.0版）做主成分分析。因子旋转方法用Kaiser正态分布作斜交旋转。
表5

中国1998年高龄老人健康长寿调查内部不一致性错误率（%）
	内部不一致性项目类别
	数量
	百分比

	1. 开始吸烟的年龄大于停止吸烟的年龄
	2
	0.02

	2. 过去不吸烟，但申报了开始或停止吸烟的年龄
	11
	0.12

	3. 过去不喝酒，但申报了开始或停止喝酒的年龄
	35
	0.39

	4. 开始体育锻炼的年龄大于停止体育锻炼的年龄
	3
	0.03

	5. 过去没有进行体育锻炼，却申报了开始或停止体育锻炼的年龄
	36
	0.40

	6. 从事体力劳动的年龄大于停止体力劳动的年龄
	1
	0.01

	7. 过去不从事体力劳动，却申报了开始或停止体力劳动的年龄
	93
	1.04

	8. 在被访者母亲去世时，被访者年龄与其母亲年龄差小于12岁
	29
	0.32

	9. 在被访者父亲去世时，被访者年龄与其父亲年龄差小于12岁
	26
	0.29

	10.申报没有兄弟姐妹，却提供了兄弟姐妹的有关信息；反之亦然
	7
	0.08

	11. 被访者与其最大孩子之间年龄差小于12岁 
	42
	0.47

	12. 申报了卧床不起，却能从椅子上站起
	114
	1.28

	13. 完全需要帮助(ADL)，却能在无需帮助下转圈和从椅子上站起
	256
	2.86

	14. 不能从椅子上站起，却能每天做家务和田间劳动
	21
	0.23

	15. 不能独自转圈，却能每天做家务和田间劳动
	128
	1.43

	16. 申报了卧床不起，却能每天做家务和田间劳动
	12
	0.13

	17.一些项目被代答，调查员却选择了“没有人帮助被访者回答问题”（这种内部不一致性可能因调查员对针对调查员的问题“有人帮助被访者回答问题吗？”理解有误引起的。他们可能误解这一问项是针对那些必须由被访者回答的问题。）
	1181
	13.21

	至少有一项上面所列内部不一致性的高龄老人人数（不包括上面第17项阐述的因调查员误解问题引起的代答的内部不一致性）
	756
	8.46


表6

中国1998年高龄老人健康长寿调查问卷中回答“不知道”和“信息缺损”的百分比
	
	男（%）
	
	女（%）

	年龄
	不知道
	信息缺损
	合计
	
	不知道
	信息缺损
	合计

	80-89
	1.18
	1.64
	2.82
	
	1.33
	1.24
	2.57

	90-99
	1.51
	1.07
	2.58
	
	1.85
	0.87
	2.72

	100+
	1.71
	0.95
	2.66
	
	2.20
	0.98
	3.18


第五章 加权方法
根据1998年高龄老人健康长寿监测服务调查数据推算高龄老人年龄段总体人口状况的加权平均数的权数是按照下面方法进行的。
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的估算公式如下：
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其中
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是根据1990年100%机器汇总的22个省、市、自治区单岁年龄别城乡男、女72-97岁人数及1990-1998年间分城乡男女年龄别存活概率预测估算的22个省、市、自治区1998年80-105岁单岁年龄别城乡男女人数。我们用1998年调查样本得到的城镇高龄老人占高龄老人总人数37.8%的比例作为1998年城镇高龄老人总体占高龄老人总人数总体比例的估算值。
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实际上是1998年年龄别城乡男女高龄老人总体人数与1998年年龄别城乡、男女实际调查人数之比
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指对城镇、农村的求和。

因为不等比例抽样的缘故，我们需对80-99岁高龄老人求年龄组均值时予以加权。在估算百岁老人均值时没有必要加权，因为我们试图访问所有百岁老人（即100%等比例抽样），我们也可以理解为在计算百岁老人均值时所有权数为1.0。
在上述计算权数的公式中，我们没有包括总数为156位的106岁及以上的超级百岁老人，因为我们对这些为数很少的超级百岁老人的年龄申报准确性没有把握。我们怀疑其中相当一部分所谓的超级百岁老人很可能夸大申报了年龄。
将每一个观测值乘以按公式（1）计算的与其年龄、性别、城乡相对应的权数之后，我们可得到分年龄组总体平均数及其比例分布正确的估计值。然而，加权后使分年龄别的子样本量改变，因而用SPSS、SAS或其他统计分析软件得出的用于检验不同年龄组、或不同性别、或不同城乡间的均值差异是否在统计意义上显著的统计量
[image: image15.wmf]p

值由于子样本量改变而发生变化。因此，权数必须予以调整以保证加权后的子样本量与实际调查的子样本数相等。
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的调整系数，以下方程式必须予以满足：
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的实际调查样本人数，于是：
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调整后的权数为：
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我们必须用调整后的权数来计算正确的分年龄组总体均值及其比例分布、正确的子样本量以及正确的用于统计检验的
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值。

如果将城乡合一进行估算，调整系数为：
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其中
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年龄组子样本的实际调查人数。

如果将城乡、男、女合一进行估算，调整系数为：
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为不分性别与城乡，即男女合一与城乡合一的
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年龄组子样本实际调查人数。
CHAPTER 1

SIGNIFICANCE AND OBJECTIVES OF THE RESEARCH PROJECT ON DETERMINANTS OF HEALTHY LONGEVITY

How do socioeconomic, behavioral, environmental, and biological factors influence the healthy longevity of human beings? There has been considerable research on the influence of these factors on mortality from birth to older age but remarkably little research on how these factors affect the likelihood that a person will survive and remain healthy to an oldest old age. To rephrase our opening question, why do some people die at 80 and others at 100? Why do some people survive to oldest old age with a high quality of life while other elders suffer from poor health? Little is known about this, and the little that is known has been learned in recent years (Finch, 1990; Jeune, 1995; Christensen and Vaupel, 1996).

It is important to gain an understanding of the determinants of healthy longevity because populations in most countries are aging. China's population, in particular, is aging at an extraordinarily rapid pace (Banister, 1990; Ogawa, 1988; Zeng and Vaupel; 1989, Zeng and George, 2000). If current rates of mortality improvement persist, then it will be as likely for a child born today to reach the age of 100 as it was for a child born eight decades ago to reach the age of 80. Even under current mortality regimes in developed countries, more than half of all newborn girls will reach age 80 and 2% age 100 (Vaupel and Gowan, 1986). 

Most of the elderly persons under the age of 80 are relatively healthy, but the oldest old generally require assistance. The oldest old persons consume amounts of services, benefits, and transfers far out of proportion to their numbers. For example, about a quarter of Medicare payments to hospitals were for oldest old patients in 1988 in New York City (Suzman et al., 1992: 6). According to a German study published in 1996, 1.7%, 3.2%, 6.2%, 10.7%, and 26.3% of the elderly aged 65-69, 70-74, 75-79, 80-84 and 85+, respectively, require health care services on a regular basis (Schneekloth et al., 1996). Obviously, the oldest old are the population group most in need of assistance, and this is the most difficult and expensive part of the care-giving service work for the elderly. And yet very little is known about the oldest old in China and in almost all other developing countries. Population surveys of the elderly are rare in developing countries. Moreover, the proportional sampling design has resulted in insufficient sample sizes for the oldest old in the few elderly surveys that have been conducted. Almost all census tabulations in China and other developing countries grouped 85+, 80+, or even 65+ as one category, which suppresses the heterogeneous characteristics of the oldest old. It is therefore imperative for sound academic research and policy making to conduct survey studies in developing countries to fill in the data gap for the oldest old population. 

China offers an unparalleled opportunity for studies of the age 80+ population of a developing country because its population is so large and the age reporting of Han Chinese and most other ethnic minority groups appears to be generally reliable (as discussed below). The Chinese population now totals over 1.25 billion. Despite very high mortality in the past, there are large numbers of elderly Chinese today, and the population is aging at a very rapid pace. There were 63 million people aged 65 and over in 1990, which was less than 6 percent of the total population; by the middle of the next century there will be 330 million, under the modest mortality assumption, or 400 million under the low mortality assumption. And there were 8 million Chinese aged 80 and over in 1990, but there will be 114 million (modest mortality) or nearly 160 million (low mortality) by mid-21st century (Zeng and Vaupel, 1989)
. Research on the large but extraordinarily selected population of Chinese oldest old may provide important insights into why some people survive to advanced old age in good health.

The objectives of our ongoing research project on the “determinants of healthy longevity in China” are threefold: 

1. To fill in the data gap and gain a better understanding of demographic and socioeconomic conditions, as well as of the health status and care-giving needs of the oldest old population; 

2. To shed new light on the determinants of healthy longevity and to discover social, behavioral, environmental and biological factors that may have an influence on the healthy longevity of human beings, as well as to answer questions such as why some people survive to very old age without much suffering while others suffer considerably; and

3. To provide a scientific base for sound policy making and implementation, so as to improve the system of care-giving services and, ultimately, the quality of life of the elderly. 

The general design of our project is to conduct a national longitudinal survey with a sample size of more than 9,000 oldest old in three waves: 1998, 2000, and 2002. The survey includes both individual and community data. In addition, some case studies on families and areas that exhibit exceptional longevity will be conducted after the year 2000. This book presents a summarized description and discussion of the first wave of our survey, which was conducted in 1998, and initial findings on active life expectancy at oldest old ages. Following this introduction, we present an outline of the survey, including the sample design and an evaluation of the data quality, the weighting method and the age, sex and residence specific weights used to compute the overall average for the oldest old persons age 80+ and the averages of the age groups.

CHAPTER 2

SAMPLING DESIGN OF THE 1998 HEALTHY 
LONGEVITY SURVEY

The first wave of the Chinese longitudinal survey on healthy longevity was conducted in 1998. We randomly selected 50 percent of the counties and cities in 22 provinces. The 22 surveyed provinces are: Liaoning, Jilin, Heilongjiang, Hebei, Beijing, Tianjing, Shanxi, Shaanxi, Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, Shandong, Henan, Hubei, Hunan, Guangdong, Guangxi, Sichuan, and Chongqing, which have a total population of 985 million. The nine provinces of Xinjiang, Qinghai, Ningxia, Inner Mongolia, Tibet, Gansu, Yunnan, Guizhou, and Hainan, all of which have a high proportion of inhabitants belonging to ethnic minorities, are not included in this study mainly due to potentially inaccurate age reporting. 

We tried to interview all centenarians who voluntarily agreed to participate in the survey in the randomly selected half of the counties and cities of the 22 provinces. For each centenarian, one octogenarian (aged 80-89) who live nearby and one nonagenarian (aged 90-99) who live nearby, with pre-designed age and sex were matched and interviewed. We tried to have approximately equal numbers of male and female octogenarians and nonagenarians at each age from 80 to 99. We over-sampled extremely old persons, and over-sampled male oldest old persons, given the fact there are in fact fewer persons at more advanced ages, and fewer males than females. 

We did not follow the procedure of proportional sampling, in order to avoid the errors of random fluctuation due to too small sample size at more advanced ages, especially for males. Consequently, appropriate weights should be used to compute the overall average for the oldest old persons age 80+ and the averages of the age groups (e.g. 80-89 and 90-99), but no weights are needed when computing average for the centenarians. The method for computing the age-sex and rural-urban specific weights and the discussions are presented in Chapter Five. 

We also tried to include in the sample surviving siblings who were living close by and were themselves over 80 years old. Extensive questionnaire data were gathered (92 questions on 180 items), and a basic health examination was carried out for each interviewee by a medical doctor or a nurse. The contents of the individual questionnaire included questions concerning family households, activities of daily living (ADL), lifestyle, diet, psychological characteristics (disposition), economic resources, family support and medical care services, etc. Some demographic, socioeconomic, and environmental data on the 666 sampled counties and cities were also collected. A total of 9,073 valid individual questionnaires were completed in our 1998 survey. The participation rate was 88 percent if we include those who were deceased or too sick to be interviewed or who migrated before the interview as non-participants. The participation rate was 98 percent if we exclude these people. Among the 9,073 interviewees 92.8 percent are Han Chinese and the remaining 7.2 percent belong to minority ethnic groups; 245 of those interviewed are 80+ year-old surviving siblings. 

CHAPTER 3

FIELD WORK OF THE 1998 HEALTHY 

LONGEVITY SURVEY
The 1998 Healthy Longevity Survey was the first nationwide survey on the oldest old in China. It was a very demanding task because of the length of the questionnaire, the scattered geographic distribution of the sampled elders and their poor health condition, and the inclement weather in most sampled areas. To guarantee quality, the survey was carefully planned and closely supervised.

Based on the sample frames, the name list of the respondents in each selected area was prepared through various channels like the household registration institutions, village (residential) committees, and the grassroots aging organizations. The age of the elders was verified to determine the samples. A waiting list was prepared to substitute those who might die before the interview. 

The quality of the interviewers was decisive for the success of the survey. Interviewers were selected according to such criteria as familiarity with the elders’ work, having high education and relevant survey experience, carefulness and industriousness, and caring for and patient with the elders. The medical staff in the survey team was also carefully selected.

The interviewers were trained both at the national and provincial levels through lecturing, imitated interviews, discussions and examinations. Videotapes based on the experiences gained from the pilot surveys were produced for the training. Survey organizers and supervisors from 22 provinces were first trained, and then they practiced and passed examinations at the national training workshop. They organized training workshops in each province. The videotapes for training interviewers and detailed written instructions were distributed. Training at all 22 provinces was thus standardized, which was crucial for ensuring uniform interpretations of the questionnaire and the good quality of the survey. About 300 interviewers were trained on the survey objectives, survey design, questionnaire items, interview skills, and other requirements. 120 survey teams were organized nationwide, with one interviewer, one recorder and one medical staff in each team. 

The survey was carried out by the provincial aging associations, with strong support and help from local governments, which combined the survey with caring for the elders. 120 survey bags were distributed to survey teams, with questionnaire, survey instructions, physical check equipment, camera and flashlight inside. Special transportation was arranged for those elders living in remote areas. 1 or 2 guides were prepared for each team for household interviews and interpreters were provided when needed.

The field survey started in June 1998 and accomplished by December 1998. 9073 valid individual questionnaires were completed and 4116 DNA samples were collected on an entirely voluntary basis. The dedication of interviewers to the survey was exemplary. They overcame various difficulties and tried their best to verify each item and match the centenarians to the highest standard. 

The survey was warmly welcomed and actively coordinated by the interviewees and their families. Officers from county or township aging associations accompanied the survey teams to visit the elders, showing their concern for the elders, giving them gifts and other material benefits, learning their difficulties in daily life, and concretizing beneficial policies for the elders. 

To guarantee survey quality, detailed error check and quality control mechanisms were made beforehand. For each elder interviewed, the interviewers were required to “self check the questionnaire, mutually check it, check it by sampling and check the internal consistency”. Problems were found out immediately on the site and corrected. Every survey team was required to go to each household in the sample and avoid omitting any household, anyone in the household, or any item in the questionnaire. The completed questionnaires were checked by the survey supervisors, by the provincial survey organizers, and by the project members. The project members also went to the field for supervision. All these efforts ensured the high quality of this survey.
CHAPTER 4

ASSESSMENT OF THE DATA QUALITY

Coale and Li (1991) concluded that, among all developing countries, the Chinese Han population is probably the only one that has both large numbers of extremely old people and age reporting that is about as reliable as in developed countries. A pilot study of our healthy longevity project reached very similar conclusions. This study focused on age validation of Chinese Han centenarians through rigorous analysis and comparison of the demographic indices of the age reporting with those of Swedish, Japanese, French, and Italian oldest old populations. Our conclusion is that the age reporting of the Chinese Han oldest old population is generally as good as that in Western countries up to the age of 105. The age reporting after age 105 is somewhat questionable (Wang, Zeng, Jeune, and Vaupel, 1998). These “super-centenarians”, who reported ages of 106 and above (156 in total in our sample), will be investigated later case by case and are not included in our analysis in this paper
. 

How is the age reporting in our 1998 survey, which also included some minority ethnic groups (about 7 percent of the sample) living in the 22 Han-dominated provinces? One of the most effective ways to answer this question is to evaluate the age distribution of the interviewed centenarians. We found the age distribution of centenarians interviewed in our 1998 survey to be very similar to that of Swedish centenarians, especially the curves for the Chinese and Swedish male centenarians, which are almost identical (see Figure 1 on page 7). This fact has led us to believe that age reporting in our 1998 survey is generally good
. The Han, Zhuang, Hui, Yao, Manchu, Korean, and Mongolian ethnic groups make up 92.8, 4.4, 1.3, 0.7, 0.3, 0.1, and 0.03 percent of the sample, respectively. These seven ethnic groups account for 99.7 percent of the entire sample, and their Whipple’s Index and Mayer’s Index based on the 1982 and 1990 census data all indicate “very good” quality of age reporting (see Table 1)
. A comparison of age distributions and sex ratios of Han and Swedish centenarians shows a high degree of similarity. When one compares the centenarians from the other six minority ethnic groups with their Swedish counterparts the differences are somewhat greater, but the data are still generally acceptable (see Table 2). Some other ethnic minority groups living in the other nine provinces that do not report age accurately (e.g. Uygurs, which consist of 47.5 percent of the total population in Xinjiang) are not included in our sample
. 

Table 1
Ethnic Composition of the Chinese 1998 Survey and the Age Reporting Indices

	Ethnic 

group
	Percent of the Sample
	
	Whipple’s Index
	
	Mayer’s Index

	
	
	
	1982 census
	1990 census
	
	1982 census
	1990 census

	Han
	92.8
	
	101.5
	100.5
	
	1.48
	2.85

	Zhuang
	4.44
	
	100.1
	102.1
	
	2.79
	2.25

	Hui
	1.33
	
	101.4
	102.4
	
	1.81
	2.71

	Yao
	0.66
	
	101.1
	101.1
	
	3.58
	2.28

	Manchu
	0.34
	
	100.1
	105.3
	
	2.57
	3.13

	Korea
	0.11
	
	103.2
	104.3
	
	1.96
	2.33

	Mongolia
	0.03
	
	99.7
	104.0
	
	2.56
	2.45


Whipple’s Index: <105 very good, 105-110 good, 110-125 so-so, >125 poor. 

Mayer’s Index: <10 good, 10-20 so-so, >20 poor.

Table 2. Age Distribution (Males and Females Combined) and Sex Ratio of Han and Minority Chinese Centenarians Interviewed in the 1998 survey, as Compared to Swedish Centenarians

	
	Age Distribution
	Sex Ratio
	Total #

	Age
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	Total
	100-104
	105-109
	100-109

	Han 
	38.61
	24.49
	14.57
	8.94
	4.92
	3.13
	2.14
	1.61
	0.85
	0.76
	100
	26.19
	21.02
	2249

	Minority 
	30.00
	24.71
	15.88
	8.82
	9.41
	2.35
	4.12
	2.35
	1.76
	0.59
	100
	17.05
	18.75
	179

	Swedish
	44.64
	25.40
	14.29
	7.72
	4.07
	2.25
	1.04
	0.41
	0.14
	0.04
	100
	24.53
	19.34
	5556


The reliability coefficients of the 10 categories of variables are rather good (see Table 3). For example, the ADL reliability coefficient is 0.88 in our 1998 survey, while it was 0.87 in the Duke Older American Resources and Services Program survey (Fillenbaum, 1988) and 0.89 in the Canadian 1991-92 elderly survey (Penning and Strain, 1994). Another way of measuring reliability is to conduct factor analysis to see whether interviewees’ answers to questions of the same category are consistent (Anita et al., 1992)
. If they are, the answers to questions of the same category should be classified in one component and the values of the coefficients should be close to each other. Our factor analysis demonstrates clearly that the consistency and reliability of the answers are rather good (see Table 4).

Table 3

Reliability Coefficients

	Category of Variables
	# of questions
	RCa

	1. Orientation
	5
	0.9395

	2. Registration
	3
	0.9886

	3. Calculation 
	5
	0.9910

	4. Recall
	5
	0.9850

	5. Language
	6
	0.8923

	6. Unable to answer those questions which are supposed to be answered by interviewees
	32
	0.9827

	7. Correctly answer those questions concerning orientation, registration, attention, calculation, recall and language which are supposed to be answered by interviewees 
	23
	0.9530

	8. Upper extremities
	2
	0.8086

	9. Capacity of body movementb
	2
	0.8452

	10. ADL
	6
	0.8790

	ADL (U.S.A.)c
	6
	0.84

	ADL (Canada)d
	18
	0.89


Notes: a. RC = Reliability Coefficient. We used Cronbach’s alpha to compute RC as follows:

Rtt(alpha)=1-[(MSwithin/MSrespondents)-((MSrespondents-MSwithin)/MSrespondents)] 

where MS is Mean Squares. See: Anita L. Stewart, et al. 1992: 82.

b. Include standing up from a chair and picking up a book from the floor.

c. See: G.G. Fillenbaum, 1988: 24.

d. See: Margaret J. Penning et al. 1994: s204. 

Table 4

Factor Analysis - Pattern Matrix

	
	Component

	
	1
	2
	3
	4
	5

	ADL
	
	
	
	
	

	ADL—bathing
	0.0074
	0.7310
	0.0543
	0.0814
	0.0207

	ADL—dressing
	0.0470
	0.8462
	0.0041
	0.0177
	-0.0379

	ADL—going to toilet
	0.0440
	0.8976
	-0.0122
	-0.0077
	-0.0647

	ADL—transfer
	0.0423
	0.8848
	-0.0252
	-0.0267
	-0.0822

	ADL—continence
	-0.0852
	0.6556
	-0.0044
	0.0069
	0.1572

	ADL—feeding
	0.0445
	0.7755
	-0.0101
	-0.0598
	-0.1194

	Orientation
	
	
	
	
	

	Orientation-1
	0.5404
	-0.1105
	-0.0794
	-0.0107
	0.3286

	Orientation-2
	0.5038
	-0.1198
	-0.2840
	-0.0222
	0.1183

	Orientation-3
	0.5294
	-0.0423
	-0.2580
	-0.0527
	0.1578

	Orientation-4
	0.5532
	-0.0641
	-0.2203
	-0.0819
	0.1284

	Orientation-5
	0.4696
	-0.0841
	-0.2412
	-0.0683
	0.1430

	Registration
	
	
	
	
	

	Registration-1
	0.4459
	-0.0525
	0.0982
	-0.5979
	0.0690

	Registration-2
	0.2313
	-0.0218
	-0.0908
	-0.4377
	0.1418

	Registration-3
	0.2478
	-0.0262
	-0.0598
	-0.4569
	0.1229

	Calculation
	
	
	
	
	

	Calcualtion-1
	0.2234
	-0.0250
	-0.6851
	-0.0141
	0.0824

	Calcualtion-2
	0.0818
	-0.0104
	-0.8403
	-0.0375
	-0.0352

	Calcualtion-3
	0.0418
	-0.0121
	-0.8998
	-0.0122
	-0.0289

	Calcualtion-4
	-0.0108
	-0.0065
	-0.8905
	-0.0301
	-0.0368

	Calcualtion-5
	0.0153
	-0.0036
	-0.8968
	-0.0237
	-0.0232

	Recall
	
	
	
	
	

	Recall-1
	-0.0551
	-0.0331
	-0.0814
	-0.8117
	-0.0051

	Recall-2
	-0.1241
	-0.0261
	-0.1139
	-0.7818
	0.0326

	Recall-3
	-0.1460
	-0.0201
	-0.0829
	-0.8237
	0.0137

	Language
	
	
	
	
	

	Language-a1
	0.1786
	-0.0396
	0.0296
	0.0549
	0.7972

	Language-a2
	0.1615
	-0.0339
	0.0113
	0.0637
	0.8015

	Language-b
	0.4459
	-0.0525
	0.0982
	-0.5979
	0.0690

	Language-c1
	-0.0450
	-0.0084
	-0.0291
	-0.0835
	0.8385

	Language-c2
	-0.0962
	-0.0145
	-0.0512
	-0.0852
	0.8645

	Language-c3
	-0.1002
	-0.0564
	-0.0401
	-0.0932
	0.8353


Notes: 1. All of the estimates of the coefficients of the same category items are consistent except the estimates for the language-b item, which are not consistent with other language items because the language-b item is not properly designed. It asked the interviewee to repeat a sentence “Grow melons and beans in front of the house and in back of the house”, and it turned out that this sentence was simply too difficult for the oldest old persons to understand and repeat.

2. SPSS Software (SPSS 9.0 version, 1998) was used to conduct the principal component analysis. The rotation method used was Oblimin with Kaiser normalization.

The rates of logically inconsistent answers seem reasonably low (see Table 5). The rates of “Don’t know” and “Missing” answers are also relatively small (see Table 6). The above-mentioned indicators have led us to believe that the data quality of our 1998 survey is generally good
. However, we also realize that some problems exist in the data set. This is expected given its nature as the first large survey of oldest old people conducted in a developing country. For example, the proportion of oldest old living in institutions might be over-estimated. We noticed that the proportions of those living in institutions based on the 1998 survey had substantially increased as compared with the corresponding figures based on the 1990 census. This increase might be due to two main factors. First, because of rapid economic development and increased governmental and societal attentions to social service for the elderly since 1990, there was a real increase in institutional facilities between 1990 and 1998. Second, as discussed earlier, for each centenarian in the randomly selected half of the counties and cities, we instructed our survey teams to try to interview one close-by octogenarian and one close-by nonagenarian of pre-specified age and sex. If the centenarians resided in or close to an institution, it was likely that the matched octogenarians and nonagenarians were selected from the institution. Therefore, the institutionalized oldest old might be over-sampled. Another example is that we found that a substantially higher proportion of the oldest old, especially centenarians, were unable to answer more of the personality-related questions than other types of questions. This is because some illiterate oldest old, especially centenarians, could not understand the questions about personality, which ask oldest old to provide a comparison of themselves to a typical person with a specified disposition (e.g. always look on the bright side of things). We expect that further evaluation, accompanied by subsequent in-depth analysis, will provide information that will permit a more critical examination of the data quality.

Table 5


Percentage of Oldest Old with Inconsistent Responses

	Items of inconsistent response
	#
	%

	1. Age at beginning smoking is greater than age at stopping smoking
	2
	0.02

	2. Didn’t smoke in the past, but gave age of beginning (or stopping) smoking
	11
	0.12

	3. Didn’t drink alcohol in the past, but gave age of beginning (or stopping) drinking
	35
	0.39

	4. Age of beginning exercising is greater than age of stopping exercising
	3
	0.03

	5. Didn’t exercise in the past, but gave age of beginning (stopping) exercising
	36
	0.40

	6. Age of beginning doing physical labor is greater than age of stopping doing it
	1
	0.01

	7. Didn’t do physical labor in the past, but gave age of beginning (or stopping) doing it 
	93
	1.04

	8. Age difference between mother’s age and the interviewee’s age at time of mother’s death is less than 12 years
	29
	0.32

	9. Age difference between father’s age and the interviewee’s age at time of father’s death is less than 12 years 
	26
	0.29

	10. Reported “no sibling”, but gave sibling information or vice versa.
	7
	0.08

	11. Age difference between interviewee and his or her eldest child is less than 12 years 
	42
	0.47

	12. Reported bedridden, but able to stand up from a chair 
	114
	1.28

	13. Fully dependent (ADL) but able to turn around and stand up from a chair without help
	256
	2.86

	14. Unable to stand up from a chair but doing housework and field work everyday
	21
	0.23

	15. Unable to turn around by self but doing housework and fieldwork everyday
	128
	1.43

	16. Reported bedridden but doing housework and field work everyday
	12
	0.13

	17. Some items reported by proxy, but interviewer chose “no one helped the interviewee to answer any question” (this inconsistency might be caused by the interviewer’s misunderstanding the question “Did anyone help the interviewee to answer any question?” addressed to the interviewer. They might have misunderstood it as referring only to those questions that must be answered by interviewee.)
	1181
	13.21

	Oldest old with at least one of the inconsistencies listed above (not including the proxy inconsistency, as described in the above item 17)
	756
	8.46


Table 6

Percentage of “Don’t know” and “Missing” Answers among all Questions Asked in the Chinese 1998 Healthy Longevity Survey

	
	Males (%)
	
	Females (%)

	Age
	“Don’t know”
	“Missing”
	Total
	
	“Don’t know”
	“Missing”
	Total

	80-89
	1.18
	1.64
	2.82
	
	1.33
	1.24
	2.57

	90-99
	1.51
	1.07
	2.58
	
	1.85
	0.87
	2.72

	100+
	1.71
	0.95
	2.66
	
	2.20
	0.98
	3.18


Chapter 5

Weighting method 

Our 1998 healthy longevity survey tried to interview all centenarians who voluntarily agreed to participate in the survey, in the randomly selected half of the counties and cities of the 22 provinces. For each centenarian, one nearby octogenarian (aged 80-89) and one nearby nonagenarian (aged 90-99) with pre-designed age and sex were matched and interviewed. We tried to have approximately equal numbers of male and female octogenarians and nonagenarians at each age from 80 to 99. We did not follow the procedure of proportional sampling, in order to avoid the errors of random fluctuation due to too small sample size at more advanced ages, especially for males. Consequently, appropriate weights should be used to compute the overall average for the oldest old persons age 80+ and the averages of the age groups (e.g. 80-89 and 90-99).

The age (x), sex (s), and rural-urban residence (r) specific weight w(x,s,r) is computed as: 

w(x,s,r) = [ N(x,s,r) / (x(s(r N(x,s,r) ] / [ n(x,s,r) / (x(s(r n(x,s,r) ]

= [N(x,s,r) / n(x,s,r) ] * [(x(s(r n(x,s,r) / (x(s(r N(x,s,r) ]

N(x,s,r) is number of persons of age x, sex s, and residence r, derived from projected 1998 oldest old population based on the 1990 census 100% data tabulations for the 22 provinces where the 1998 survey was conducted, and the estimated age-sex-specific survival probabilities between 1990 and 1998. We have no age-specific data about rural-urban migration between 1990 and 1998. We, therefore, used the overall proportion of urban population age 80+ (0.378) derived from our 1998 survey, which is the same as our expert estimate of the urbanization level in the 22 provinces in 1998, to adjust the projected 1998 rural-urban distribution. The n(x,s,r) is number of persons of age x, sex s, and residence r, derived from the 1998 healthy longevity survey. The weight is actually the multiplication of the ratio of [N(x,s,r) / n(x,s,r) ] and the factor [(x(s(r n(x,s,r) / (x(s(r N(x,s,r) ]. The factor is the overall sampling ratio. No weights are needed when we compute the average of the centenarians age 100-105, since the survey attempted to interview all centenarians in the sampled areas. We did not include the very few cases of super-centenarians of age 106 and above due to possibility of questionable quality of their age reporting.

The weight w(x,s,r) is actually the ratio of age distribution of the entire population age 80+ in 1998 to the age distribution of the 1998 sample. The weights for the over-sampled extremely old persons (e.g. 90+) are less than 1.0, and weights for under-sampled elders (e.g. age 80-85) are greater than 1.0. 

The values of the weights vary (usually greater than 1.0 under age 88 and less than 1.0 above age 90), and it produces correct proportions of certain attributes within age groups by using the weights. However, SPSS (or other software) would not produce correct p-values for testing the statistical significance of the differences of the proportions among different age groups, since the sub-sample size of the age groups are altered after weighting the individual cases. Therefore, the weights need to be adjusted to make sure that the sub-sample size within each age group after weighting is exactly the same as the true sub-sample size. Denote Cj(s,r) as the adjusting factor for age group j (e.g. age group 90-95) with sex s and residence r; Tj(s,r) as the total number of interviewed persons of the age group j with sex s and residence r. The following equations must be fulfilled: Cj(s,r)*(xw(x,s,r) n(x,s,r) = Tj (s,r). Solving this equation, we obtain the adjusting factor,

Cj (s,r) = Tj (s,r) / (x [w(x,s,r) n(x,s,r)]. 

“(x” here refers to the sum of the number of the persons over the age group (e.g. age group 90-95). 

The adjusted weights are: w’(x,s,r) = w(x,s,r) * Cj (s,r). We should use the adjusted weights that produce both correct proportions, and correct sub-sample sizes and thus correct p-values for testing statistical significance of the differences of the proportions among various age groups.

If one computes proportions of certain attributes of age groups with rural and urban combined, the adjusting factor is not rural-urban specific, but age group (j) and sex specific:

Cj (s) = Tj (s) / (x (r [w(x,s,r) n(x,s,r)]. 

If one computes proportions of certain attributes of age groups with both rural and urban combined and sexes combined, the adjusting factor is neither rural-urban specific, nor sex-specific, but only age group (j) specific:

Cj  = Tj  / (x (r  (s [w(x,s,r) n(x,s,r)].
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制表说明

1． 本数据集中的表格共分为十一个部分。其中，前十个部分分别是按城乡、性别、年龄分的某一变量的绝对数和相对数分布，每一个部分称为一套表；第十一部分则为按城乡、性别、年龄分的两个变量之间的交叉分布。

2． 每一张表均有不同的表号，每个表号由三个部分即三个数字组成（除第十一部分交叉表中前21张表外），第一个数字表示该表所属部分的编号，第二个数字表示某一套表的编号，第三个数字表示该套表中的第几张表。例如，表8-2-3表示该表属于第八大部分第二套表中的第三张表。

3． 前十个部分，任何一套表均有4张表格组成。前3张为绝对数表，其中第一张为城乡高龄老人合一的分布表、第二张为城镇高龄老人的分布表、第三张为农村高龄老人的分布表，最后一张为按城乡、性别、年龄分的加权相对数表（具体加权方法见本书第五章）。

4． 第十一部分的交叉表均为加权的相对数表。本部分又分两个小部分：第一小部分为不分城乡、性别、年龄的两个变量之间的简单交叉表；第二小部分属套表系列，每一套交叉表又分为四张，第一张为分年龄、性别但不分城乡的交叉表，第二张为城镇分年龄、性别的交叉表，第三张为农村分年龄、性别的交叉表，第四张为分城乡、年龄但不分性别的交叉表。

5． 为了尽可能地使表中某些概念的界定更清晰，我们还用表注专门作了说明。

6． 绝对数表包括80岁及以上所有高龄老人，相对数表只包括80-105岁的高龄老人。

Notes on Tabulation 

1. There are 11 sections of tables in total. The first ten sections are absolute or relative distributions of one variable by age, sex or residence (referred as one table set) and the eleventh section is cross-tabulations of two variables by age, sex or residence.

2. Every table has a three-figure table number (except for the first 21 tables in Section Eleven). The first figure refers to section number, the second the table set number and the third the table series number. For example, Table 8-2-3 refers to the third table in the second table set of Section Eight. 

3. In the first ten sections, one table set consists of four tables. The first three are absolute distributions with the first for urban-rural elders together, the second for the urban elders, and the third for the rural elders. The fourth table is the relative distribution by age, sex and residence.

4. The cross-tabulations in Section Eleven are weighted relative numbers. It has two sub-sections: the first is simple cross-tabulations of two variables and the second is table sets with four tables in each. Of the four tables, the first is cross-tabulation by age and sex, the second is for urban elders by age and sex, the third is for rural elders by age and sex, and the fourth is cross-tabulation by residence and age.

5. Table notes are provided for definition and clarification.

6. Absolute numbers include all elders aged 80+ and relative numbers only include elders aged 80-105.

� EMBED PBrush  ���








� The modest mortality scenario assumes that male and female life expectancies will increase from 67.5 and 70.7 in 1990 to 77.4 and 80.3 in 2050, respectively. The low mortality scenario assumes more progress in the increase in life expectancy at birth: 81.4 and 88.4 for males and females in the year 2050.


� The number of people above the age of 105 is small, and age misreporting for even a small number of persons can seriously distort the data at these exceptional ages. This can be illustrated with a hypothetical example. Suppose that among 1,000 reported centenarians age 100 to 104, 950 accurately reported their ages, 25 persons exaggerated their age by 5 years and are actually 95 to 99 years old, and 25 persons exaggerated their age by 10 years and are actually 90 to 94 years old. The annual probability of death after age 100 is, on average, about 50 percent, so five years later only about 30 of the 950 true centenarians will survive to age 105-109. Based on the 1990 census data, the probability of surviving for Han Chinese from age 95-99 to 100-104 is 15% and from age 90-94 to 95-99 is about 22%. Five years later, 9 of the 50 persons who exaggerated their ages will survive and report themselves as 105-109 years old. The rate of age misreporting becomes 23% for the age group 105-109, as compared with 5% for the age group 100-104. This illustrates why the questionable validity of age reporting above age 105 may not be inconsistent with our conclusion that age reporting at younger ages for Han Chinese centenarians appears to be of good quality.


� Single-year age-specific death rates are about 0.5 or higher at ages 100 and over. Such extremely high mortality rates have dominated the shaping of the age distribution of centenarians, which means that the effects of differentials of cohort sizes are marginal. Therefore, the age distributions of centenarians of the European and Japanese populations, which have high data quality, look very much alike. We tried to interview all centenarians in the sampled cities and counties of the 22 provinces. The age distribution of the interviewed centenarians in our survey is therefore compatible with the national age distribution of Sweden, which has the best demographic data quality in the world. Note that we purposely tried to have approximately equal numbers of male and female octogenarians and nonagenarians at each age from 80 to 99, so it makes no sense to compare the age distributions of octogenarians and nonagenarians interviewed in our survey to that of their Swedish counterparts. But it is sufficient to compare the age distribution of the Chinese centenarians to that of Swedish centenarians for assessing the quality of age reporting of the oldest old in our survey. There is no reason to suspect the age reporting of elders below the age of 100, given the fact that age reporting of centenarians is very good. This is because age misreporting is much more likely among centenarians than among octogenarians and nonagenarians who live in the same area and share the same cultural traditions. 


� Although the circle of the Chinese animal year is 12, there are no preferences for reporting ages, which are a multiple of 12. Some people may prefer their children to be born in a particular animal year (preference varies with region and time period), which may cause the birth rate in such a year to be slightly higher than that in other years. But once born, Chinese people remember their actual animal year precisely. There is no preference for reporting a particular animal year because according to Chinese cultural tradition, precise birth date is necessary to determine spouse match, wedding date, date of starting to build a new house, predicting the future, etc. Combining the animal year and a Chinese calendar such as Gan Zhi year or the years since the establishment of the ruling period of an emperor (e.g. Guangxu year) or the Republic of China (Minguo year) generally helps Han Chinese people to accurately report their birth date. Furthermore, like in the census, our survey provided the interviewers the standard forms for transformation between animal years, Chinese calendar of Gan Zhi year, Guangxu year, Minguo year, and Western calendar year. Therefore, there is no age heaping at ages that are multiples of 12, i.e. 84, 96, 108, and 120. The Whipple index and other indices, which measure the degree of age heaping at ages ending in 0 or 5, are valid in the Chinese context.


�However, while we are sure that the quality of age reporting is very bad in Xinjiang, it is not certain that the quality is bad for all other ethnic minority groups in the other eight provinces, which were not included in our survey. The main reasons that we did not include them were that we are not sure about the quality of age reporting of the ethnic minority groups in these eight provinces because we had no detailed ethnic-specific data to evaluate them, and also due to the fund constraint.  


�For example, the factor analysis was proposed and employed in data quality assessment in the Medical Outcome Study (MOS) in the USA (Anita et al., 1992). 


� Two major factors may explain why the data quality of our 1998 survey is generally good. One is that the China National Research Center on Aging, which conducted the survey, has produced videotapes for training interviewers that were based on the experiences gained from our pilot surveys. Survey organizers and supervisors from 22 provinces were first trained, and then they practiced and passed examinations at the national training workshop. The videotapes for training interviewers and detailed written instructions were distributed. Training at all 22 provinces was thus standardized, which was crucial for ensuring uniform interpretations of the questionnaire and the good quality of the survey. Another factor is that the participation of all interviewees was entirely voluntary. In addition, a local aging association officer, who is responsible for community service programs for the elderly, accompanied by an interviewer and a medical doctor or nurse, personally brought the elders a gift. It is probably safe to assume that the elders and their family members likely felt honored and wished to collaborate with the survey.
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