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Objective: Population aging is an ongoing challenge for global health policy and is expected to have an increasing impact on developing economies in years to come. A variety of community health programs have been developed to deliver health services to older adults, and evaluating these programs is crucial to improving service delivery and avoiding barriers to implementation. This systematic review examines published evaluation research relating to public and community health programs aimed at older adults throughout the world.
Methods: A literature search using standardized criteria yielded 58 published articles evaluating 46 specific programs in 14 countries.
Results: Service models involving sponsorship of comprehensive facilities providing centralized access to multiple types of health services were generally evaluated the most positively, with care coordination programs appearing to have generally more modest success, and educational programs having limited effectiveness. Lack of sufficient funding was a commonly-cited barrier to successful program implementations.
Conclusion: It is important to include program evaluation as a component of future community and public health interventions aimed at aging populations to better understand how to improve these programs.
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INTRODUCTION
The global population is aging rapidly, with the number of older adults worldwide projected to more than double in the coming decades to more than 1.5 billion [1]. The aging population is increasing in all 195 countries in the world, with the fastest rate of aging shifting away from Europe and North America and toward China and India [2]. These trends have important implications for public health, as the burden of diseases related to older age, ranging from cardiovascular disease [3], to cancer [4], to diabetes [5], to dementia [6], are expected to continue to increase. In addition to the impact of these public health challenges on population well-being, they are expected to cause substantial increases in public and private expenditures on health care [1]. The global burden of these increases in health care demand are likely to have the most severe impact on low and middle income countries with less developed health care infrastructures [7]. However, countries at all levels of development are fundamentally impacted, making it essential to address solutions at a global level. To improve population health and decrease the costs of medical care in late life, governments around the world have undertaken programs aimed at addressing the specific medical needs of older adults. The purpose of this study is to systematically review the empirical literature at the global level evaluating government-funded community health programs addressing the health of older adults.
The Demographic Transition Model and Global Population Aging
Population change is a function of the rates of birth and mortality [8]. Advances in medical care and public health over the course of the twentieth and twenty-first centuries resulted in globally declining mortality rates, and consequently to exponential increases in the world population [9]. It is estimated that it took until the year 1800 for the global population to reach 1 billion people; the global population subsequently more than doubled in the next 150 years [9] and reached 7 billion by 2011 [10]. However, this growth has not been uniform throughout the world. Regions seeing the earliest decreases in mortality rates also began to see subsequent decreases in birth rates, such that net natural population growth has halted or turned to decline in much of the global North [9]. In the global South, where changes in the mortality rate accrued later due to long-term structural economic and material inequalities, changes in birth rates have only started to begin to change [11]. As a result, it is estimated that the global population will reach a maximum of approximately 11 billion by the year 2100, before declining as the global birth rate falls below the global death rate [12].
In the interim, these population dynamics dictate that the age composition of the population is unequal between regions globally and remains in a state of long-term change throughout the world. These patterns have been identified for many decades and are collectively known as the demographic transition model [8]. In particular, the combination of declining birth rate and increasing life span in the global North has led to dramatic population aging, with the number of older adults exceeding the number of young people in some areas [9]. Meanwhile, a combination of falling mortality, rising life expectancy, and continued high birth rates in the global South have resulted in a sustained period of high population growth in these regions, with very young median ages [11]. The result has been countervailing population pressures in these two global regions. The large number of older adults relative to younger and middle adults in the global North has created a high dependency ratio, with relatively few working-age adults to support the population of pensioners, placing significant strain on social service and health care budgets [9]. In the global South, the large population of younger adults has created strains on educational and economic resources [13]. A result has been substantial population migration from the global South to the global North [12].
As demographic trends continue to evolve, new sources of strain can be anticipated. As inequalities in access to medical and educational resources in the global South have begun to be levelled, so too has the birth rate in these regions begun to decline, in a reflection of trends seen in previous generations in the global North [9, 12]. Thus, it can be anticipated that population aging will follow an analogous trajectory in these regions [14], with similar implications for increasing burdens of health care expenditures. Countries faced with the expectancy of these transitions have an interest in developing solutions to reduce the health care burdens associated with an aging population. For example, India began implementing the National Programme for the Health Care of the Elderly (NPHCE) during the last decade to provide integrated medical services to older adults through funding facilities improvements at the regional level [15]. The aim of this study is to systematically review all available evaluation studies of government-funded community health programs for older adults implemented. Based on the demographic transition model, it is anticipated that adoption of such programs in the global South has increased in recent years.
METHODS
A systematic review was conducted according to the Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) standard, which were initially established in 2009 and has been endorsed by a large body of scientific journals and editorial consortia [16]. To identify qualifying publications, a literature search was conducted using the following inclusion and exclusion criteria. Articles were included in the review if they 1) reported on the evaluation of one or more community health programs 2) carried out by or with the support of a governmental body at the local, regional, or national level and 3) specifically serving an older adult population, and that 4) were published in English 5) between 2000 and December 31, 2020. Reports on single-institution clinical studies were excluded. Excluded item types included 1) theses or dissertations, 2) conference abstracts and proceedings, 3) theoretical papers, 4) comments or letters to the editor, and 5) previous reviews. To identify qualifying articles, a literature search was conducted in Google Scholar, PubMed, and Science Direct, using a combination of search criteria specifying the scope each element of the review (see Table 1). These three databases were used because they collectively index of more than 30,000 journals in the medical and social sciences, providing comprehensive coverage of the relevant published literature.
TABLE 1 | Literature search criteria (Global, 2000–2020).
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Figure 1 presents a flow diagram of the literature search and screening process. From an initial pool of 19,900 search results, a final sample of 58 articles meeting all of the review criteria were identified and included in this review. Details and key findings of these studies are summarized in Table 2. In terms of geography, 22 studies evaluated programs located in the United States (37.9%), 9 in Japan (15.5%), 6 were in Canada (10.3%), 3 each in Taiwan and Denmark (5.2% each), 2 each in Brazil, China, Indonesia, and Netherlands (3.5% each), and 1 each in Australia, Bangladesh, Mexico, Sweden, and United Kingdom (1.7% each). In terms of program scope, 23 were conducted at the community level (40.4%), 17 at the national level (29.3%), 11 at the State or Provincial level (19.3%), and 7 at the regional level (12.3%).
[image: Figure 1]FIGURE 1 | Preferred reporting items for systematic review and meta-analyses flow diagram (Global, 2000–2020).
TABLE 2 | Summary of program evaluations matching search criteria (Global, 2000–2020).
[image: Table 2]A diverse range of evaluation methodologies were employed, with some studies implementing multiple evaluation techniques. The most commonly used evaluation tool was review of participant medical records to examine whether or not program participants had lower demand for health services and/or better health outcomes in comparison to others; this methodology was applied in 13 studies (22.4%). Other common methodologies included participant surveys (11 studies, 19.0%), program record reviews (10 studies, 17.2%), provider interviews (8 studies, 13.8%), and participant interviews (6 studies, 10.3%). Other studies employed prospective designs to evaluate pilot programs using randomized controlled trials (4 studies, 6.9%) or a case-control comparison with matched communities (4 studies, 6.9%). Six studies were primarily descriptive and enumerated program successes and failures without necessarily employing a formal evaluation methodology (10.3%). Other studies used economic analysis (4 studies, 6.9%), public opinion surveys including non-participants as well as program participants (2 studies, 3.5%), and examination of community-level health outcomes (2 studies, 3.5%).
Some programs were evaluated by multiple studies. In particular, 7 articles [17–23] addressed the PACE program, which is a longstanding federally sponsored health program in the US that encourages the establishment of coordinated care services for older adults. Several other programs were evaluated by two studies each, including the US Meals on Wheels program [24, 25], the Community Care Centres Plan (CCCP) in Taiwan [26, 27], the Cardiovascular Health Awareness Program (CHAP) in Ontario [28, 29], the Agita Sao Paulo Program in Brazil [30, 31], the Frailty Portal program in Nova Scotia [32, 33], and the Healthy Aging program in the Netherlands [34, 35]. In the last four of these cases, this represented an early descriptive evaluation of the program, followed by a second more formal evaluation.
The approach and range of services offered by the evaluated programs was very diverse. The most comprehensive programs were designed to establish centers providing comprehensive health care for older adults, usually with the goals of reducing the need for emergency medical intervention and allowing older adults to receive care in their own homes for as long as possible, rather than requiring residential nursing home care. There was a total of 9 studies examining these programs, including 8 addressing the PACE program in the US and 1 addressing the POSA program in Italy. Other programs with similar aims were designed to coordinate care between multiple existing health care and social service providers, rather than combining these services under the authority of a single center. There were also 9 studies of programs of this type, including 3 in the US, 3 in Canada, 2 in Japan, and 1 in Australia. A program based in Mexico was designed to facilitate coordination of care through the use of volunteer peer health navigators [36]. A conceptually related type of program aimed to create senior activity centers providing a combination of recreational, social, and health care services for older adults. Programs of this type were evaluated by studies located in Taiwan [26, 27] and Indonesia [37]. The distribution of countries represented here was derived from the literature search as described above, and represents the programs with qualifying published evaluations.
Other community health programs with more limited scope included health visitation and screening programs [38–43], mental health service programs [44], vaccination programs [45, 46], meal programs [24, 25, 47], and prevention of specific health problems including falls [48–51], hypertension [37, 52], and suicide [53]. Finally, less comprehensive and time-limited community health programs including education and fitness classes accounted for 18 of the programs evaluated (31.0%).
DISCUSSION
This review highlights two important elements of community health intervention for older adults: the extent of program implementation throughout the globe, and the application of evaluation frameworks to these programs. Regarding the first issue, it is clear that governmental authorities throughout the world have acknowledged the importance of implementing programs aimed at serving the older adult population as a key element of addressing the challenges of population aging. The programs covered by the evaluations reviewed here represent five continents, including both developed and developing economies. Many of these programs are clustered in countries where population aging has been a longstanding concern, including Japan, Italy, Canada, and the US. Countries with younger populations tend to have less developed economies [1], making it difficult to determine whether the under-representation of these countries in the evaluations covered in this review may be due to prioritization of health promotion for other populations in these countries, lack of resources to implement community health programs, or both. Nevertheless, the representation of countries with younger populations and less developed economies (including Bangladesh, Brazil, China, Indonesia, Mexico, and Taiwan) is an indicator of the seriousness with which population aging is treated globally. Population pyramids in these countries are heavily skewed towards younger age categories, in contrast to countries representing the global North, but also are indicative of a shift towards falling birth rates, predicting accelerated future population aging[54]. Thus, it is consistent with the predictions of the population transition model that interest in programs addressing aging-related concerns is growing in countries where these conditions prevail.
The scope and nature of the community health programs evaluated is extremely variable, ranging from local health screening initiatives to national programs establishing elder-care focused health centers. While some disparities exist between developed and developing, it is noteworthy that large scale and relatively resource intensive programs were evaluated in Taiwan and Indonesia, which are both characterized as developing economies by the United Nations [55]. Some cultural differences are also evident in the design of programs for the care of older adults. For example, Japanese community health responses appear to place emphasis on strategies such as promoting family caregiving [43] and encouraging other community members to act as informal screeners identifying older adults with potential health problems [56], perhaps reflecting the nation’s relatively collectivistic cultural orientation. By contrast, approaches in Western nations such as the United States [24, 25], Canada [57], and Australia [42] appear to be more focused on providing support to allow older adults to continue living alone, perhaps reflective of their relatively individualistic cultural orientation.
Beyond the nature of the health interventions themselves, the other major issue raised in this review is the extent to which systematic program evaluation methodologies have been applied to these programs. It is evident that the number of evaluation studies identified for this review is likely to be small in relation to the number of programs that are likely to exist throughout the world. Because the primary audience for these evaluations is likely to be localized to the places where the corresponding programs are implemented, it is likely that at least some of this disparity can be accounted for by publication of evaluations in languages other than English (which fall outside of the inclusion criteria for this review). However, it is also likely that many programs either do not undergo formal evaluation or are evaluated internally without submission to a peer-reviewed publication. Both of these possibilities raise potential problems, because it makes it difficult to judge the efficacy and cost-effectiveness of these measures.
The evaluation methodologies used were highly varied, and it is important to acknowledge the ways in which the nature of the evaluation may impact judgements about program efficacy. For example, a program may have high participant satisfaction but fail to reduce medical service use. Most of the studies reviewed included evaluation of only a single program outcome or dimension. Because the evaluation methodologies applied were so highly varied, it is important to use caution when attempting to draw comparisons between programs in terms of efficacy. Broadly speaking, it appears that most of the evaluations were generally positive and that programs requiring a greater investment of resources tended to be the most successful. For example, programs bringing multiple types of care and/or other services into a single center [18–21, 26, 37, 50] appeared to be evaluated more positively on the whole than programs that focused on solely on case management to coordinate care between disconnected providers [21, 40, 42, 58–60]. This observation was also supported by one of the few studies to contrast evaluations of alternative programs, finding that participants in the PACE program had better outcomes than participants in another, less intensive, US federal program providing only coordination of care [21]. Narrowly-targeted interventions aimed at specific risks such as fall prevention [48–51] and suicide prevention [53] also appeared to have positive impacts. There was less evidence in support of educational programs in terms of impacting health outcomes.
Funding was a common barrier to program success cited in a wide variety of contexts. Evaluators as far removed as the United States [44], Italy [61], and Indonesia [62] all noted that a failure to fully fund specific programs for older adults prevented them from being fully implemented on the national level, and led to geographical disparities in program access. Others noted that uncertain availability of funding to continue a project beyond its pilot period put program sustainability in jeopardy [51]. Barriers to success noted in other studies included lack of public knowledge about program availability [17] and lack of awareness of aging issues among the older adult population [63].
India’s National Programme for the Health Care of the Elderly (NPHCE) was not evaluated in any of the studies that met the criteria for inclusion in this review. The NPHCE is an ambitious public and community health program, which ultimately envisions the establishment of programs ranging from the local to the regional level, with diverse specific aims ranging from health education and case management to provision of geriatric facilities [15]. The legislative mandate for this program was established in 1999, but has seen only gradual implementation, as a result of budgetary constraints and other barriers [64]. Based on the experiences of programs initiated in other countries reviewed here, this would seem to be a promising set of approaches, although long-term evaluation will be necessary to establish its impact. For example, the NPHCE implementation plan shares similarities with the PACE [18] and HAN [65] programs in the United States, and the IHSP-Elderly program in Indonesia [37], which have been evaluated positively within the literature covered in this review.
These results can be construed as being consistent with the predictions of the population transition model. In particular, whereas the earlier literature is dominated by programs representative of the global North, there is greater evidence of interest in community health programs serving older adult populations in the global South in more recent years. This is likely to be reflective of nascent trends towards population aging in these contexts. As the global population continues to age, it is likely that these trends will continue and will expand further in regions where population aging has not yet begun to be in evidence. Consequently, it is especially important to learn from the programs currently implemented in these regionsin order toinform successful design in the future. Useful insights for gerontological practice may include the observations that the most effective programs appeared to be those that were either narrowly targeted at interventions in specific behavioral domains (e.g., fall prevention) or those that involved resource-intensive coordination of care across medical service domains. These may be areas of particular interest in terms of program development, in comparison with broader health education and case management programs, which tended to have more ambivalent evaluations.
Limitations of this study include the exclusion of sources not published in English and those published in sources other than peer-reviewed journals. This creates potential geographic limitations, as well as excluding evaluations that may have been disseminated internally within an organization, or externally in a report or other format not covered here. Additionally, it is not possible to account for the extent of publication bias. Researchers may be less likely to seek to publish negative or inconclusive evaluation results, particularly when they are involved directly in the design and/or implementation of the program in question. Finally, promising novel approaches such as voluntary banking systems in which younger adults “deposit” volunteer time providing services for older adults that they can “withdraw” were not evaluated in studies that qualified for inclusion in this review, but nevertheless may be valuable to consider in future research.
Nevertheless, this review highlights some important facets of the literature regarding community health programs aimed at older adults and their evaluation. First, programs outside of North America, Europe, and Japan are dramatically under-represented in the evaluation literature; more research outside of these contexts is called for. Second, many published evaluation projects in this area rely on a single methodology or a single outcome; the literature would be strengthened by research employing multiple methods and a broader set of outcomes when conducting this type of evaluation research. As the global population continues to age at a rapid pace, there will be an increasing demand for information about what approaches are most effective for enhancing care of older adults as well as for reducing the economic burden of providing that care. The literature reviewed in this paper provides substantive evidence in favor of some specific approaches, although much work remains to delineate the most effective approaches, particularly in under-represented global populations.
CONCLUSION
Community health programs have the potential to address some of the challenges associated with population aging, as supported by the findings of evaluations conducted in many different national contexts and summarized in this review. It is important to include program evaluation as a component of future community and public health interventions aimed at aging populations to better understand how to improve these programs and thereby help meet these needs as they evolve throughout the globe.
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The Homelessness Intervention
Program (HIP) provides coordination
of care and case management
services to homeless older aduits in
parts of Ontario

The Integrated Health Service Post for
the Elderly (HSP-Eiderl) provides
community health worker services for
Screening and case management of
older adults. This study evaluates a
hypertension management program
sponsored under the IHSP program
Pilot community-based public health
education program regarding nutrition
and chronic disease management
tested in eight rural vilages in
Bangladesh

The Long-Term Care Prevention
Project provides commurity health
support with the aim of preventing the
need for institutional care in older
adus. The Exercises for Healthy Oral
Function program is part of this
program, and provides screening and
therapy to treat early signs of difficulty
with speech and eating

Comparison of older adults receiving
services under two different federal
programs, PACE (see [22)), which
provides a high level of service
integration, and 1915¢ waiver
program, which provides home-
based services with less coordination
of care

Pilot community health fraity
prevention program involving annual
screening and education for older
aduits

The State Falls Prevention Program
(SFPP) was a federally-funded and
state-administered program to
introduce community-based physical
activity programs for older aduits
State-sponsored health promotion
outreach program for older adults
promoting fitness training
(EnhanceFitness)

Pilot community health program
providing education and screening for
older adits

PACE program (see [22))

Influenza vaccination outreach
program for older aduts

PACE program (see [22))

Come Eat Together (CET) program
providing older adults with
opportunities for nutrition and social
interaction

Meals on Wheels program

Research on Productivty through
Intergenerational Sympathy
(REPRINTS) program aimed at
improving older adults’ health and
well-being outcomes through
establishing voluntesring relationships
with primary schools

VIOST patents were satistied with the
qualty of care received, and most stes
were evaluated as providing better
care than non-PACE alternatives
The program was effective at
improving continuity of care for
participants, but more systermic
changes are called for to reduce
homelessness

The program was successful at
improving older adults abilty to
manage their hypertension, but
effectiveness was limited by
geographic disparities in access to
IHSP senvices

Program participants experienced
significant improvements in health
knowledge, condition management,
and qualty of lfe

Patients enrolled in the program
improved oral function after 1 year

Older adults enrolied in PACE had
better physical and cognitive
impairment outcomes

Program participants experienced
functional improvements, and use of
residential care services increased
more siowly in the service area in
comparison to the rest of the country
Four programs were successfully
initiated. Obtaining alternate funding s
a barrier to program sustainabiity

Program participants improved
physical fitness outcomes and had
lower hospitalization costs

Program increased referrals to home
care programs and resulted in
improved functional ability in
participants; mortality and nursing
home use were not affected

New enrollees had significantly
improved mood and reduced
symptoms of depression after

9 months in the program

Vaccination decreased hospitaiization
costs and mortality risk for program
participants

Program participants had lower
mortality risk than older adults lacking
integrated care programs, and this
effect was greatest for patients in the
highest risk categories

Program success depends on
perception that the program is tailored
tothe needs of the community and that
there has been community
involvement in program design
Participant nutrition and mental health
improved after program enroliment
Program participants had better seff-
rated health than controls
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