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SUMMARY
Background: The United Nations’ Global Population Pyramid is undertaking a shift from pyramid to cube. The concomitant decline in fertility 

and mortality rates produces a higher portion of older people, and, thus, an increased number of deaths due to cancer and cardiovascular disease 
(CVD). Limited studies have investigated the effect of health care services on longevity. In this work, findings from studies throughout the world 
are presented and re-analysed in order to evaluate the effect of health care services on population’s health status. 

Methods: Studies that have assessed the associations of nutritional and other health care services (i.e., physicians supply, technical support, inter-
collaboration) on longevity and health status were retrieved (searches in PubMed, EMBASE, Scopus, up to January 2010), and summarized here. 

Results: Few studies, mostly located in the US and the UK, have evaluated the role of health care services on population’s health status. The 
majority of the studies reported a beneficial association between the frequency of physicians and mortality, while some other studies reported 
weak or no associations between physician’s supply and longevity. Also nutritional services (screening) seem to promote better clinical outcome. 

Conclusion: Although very few data are available, it seems that there is a positive correlation between the quality and quantity of health care 
services and longevity. Strong primary health care seems to be effective on the population’s health outcome. Active health policy and enhance-
ment of health and nutritional services within the health care system may contribute to improved population’s health and their overall quality of life.
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Introduction 

Health care is produced by system inputs (i.e., physicians, 
medicines, facilities) that interact within the population through 
various processes, like medical consultations, surgeries, deliv-
eries, and result in health outcomes (1). Public Health, as an 
organized effort of society, espouses several principles, namely: 
a) emphasis on collective responsibility and role of the state; b) 
focus on whole populations; c) emphasis on prevention; d) concern 
for the underlying socio-economic determinants of health and 
disease; e) multi-disciplinary approach (both quantitatively and 
qualitatively); and f) partnerships with populations served (2, 3). It 
is known that health care services are categorized in three different 
groups: primary, secondary and tertiary care providing a variety 
of effective basic and completed services (4, 5). Furthermore, 
nutritional care compromise a basic part of heath care services. 
The nutritional support contains four distinct steps: a) nutrition 
assessment, b) nutrition diagnosis, c) nutrition intervention and d) 
nutrition monitoring and evaluation (6). Through nutritional care, 
dieticians and nutrition practitioners could promote therapeutic 
lifestyle changes and better quality of life at individual and com-
munity level through counselling and education (7).

Public health focuses on population’s health. There are many 
determinants which are commonly classified as either proximal 
or distal (8). These health determinants have deep effect on life 
expectancy. The health care system, which operates at proximal 
level, shares an interface with other sectors of organized societies 
such as the social, political and economic systems. Health care 
system inputs such as physicians and medical technology may 
be the result of inter-sectoral dynamics and social choices. It is 
expected that public health care systems can influence many of 
the proximal non-medical determinants and avert or minimize the 
need for expensive medical care. This is also why the new public 
health plan hopes to address major risk factors implicated in the 
global burden of disease (9). 

Developed populations currently enjoy unprecedented wealth 
and longevity (10). According to the World Health Organization 
(WHO), the proportion of people over the age of 60 is growing 
faster than any other age groups (11). With the increasing em-
phasis on health and the progressive lengthening of the average 
life span, both scientific community and general public have been 
examining ways to improve well-being and to prevent disease 
at every stage of life. Globally, CVD and cancer are the leading 
causes of mortality and loss of disability-adjusted life years (12). 
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It is expected that health care systems can influence many of the 
modifiable risk factors and increase quality of life, while avert or 
minimize the need for expensive medical care. Medical services, 
composed of preventive services and therapeutic interventions, 
seem to add almost five years increase in life expectancy since 
1900, and almost seven years of increase since 1950 (13). 

There has been a longstanding debate within researchers as to 
whether longer life is associated with a compression, an expan-
sion of morbidity, or a combination of both, with an increased 
prevalence of chronic diseases counterbalanced by a decrease in 
the severity and consequences of the same diseases (14). Nonethe-
less, there are accumulating data that the prevalence of chronic 
disability is decreasing in longer-living persons. Furthermore, 
longer life is also accompanied with a better quality of life (15, 
16). The role of a healthy lifestyle and behaviour, such as a healthy 
diet that includes moderate alcohol, low fat, and rich in fruit and 
vegetable consumption, daily exercise, avoidance of smoking, and 
low depression and stress levels, in the prevention and control 
of morbidity and premature mortality due to non-communicable 
diseases, has been well-established by the vast population-based 
epidemiological research carried out over the last three decades 
(17–21). However, what ageing people aspire for, is not only 
longer life but also optimal quality of life – free of disability or 
disease – that implies being dependent on others. As a higher 
self-rating of health is associated with reduced mortality- not 
only among elderly people but among the general population as 
well-identifying which factors contribute to manage healthy ag-
ing is the key of the percentage increase of the population who 
enjoys their longevity (22).

All services that can be offered by the health care system are 
considered as health care services. However, health care services 
are a scientific issue comprised of many different components 
(such as the supply of physicians and health outcomes, the peo-
ple’s relationships with a primary or special care practitioner, 
services costs and health care, health services care, disparities 
and health outcomes, etc.). This work focuses on the studies that 
investigated the association of health care services with chronic 
diseases outcomes, in middle aged and older populations, and 
especially the role of general and specialised physicians, as well 
as the role of nutritionists and nutritional care. 

Methodology

Selection of studies
Original-research studies that were published in English, be-

tween 1975 and January 2010, were selected through a computer-
assisted literature search (i.e., PubMed http://igm.nlm.nih.gov, 
EMBASE and Scopus www.scopus.com). The electronic search 
focused on two basic steps. Firstly, the computer searches used 
combinations of keywords related to population’s health (i.e., 
cardiovascular and cancer diseases, all cause mortality, longev-
ity, overall health outcome, overall population health) and health 
care services (i.e., primary care physicians supply, family and 
special care physician’s supply). Secondly, the searches focused 
on keywords related to the clinical and health outcome (i.e., 
cardiovascular risk, clinical outcome, overall health outcome) 
and nutritional services (i.e., nutrition services, nutrition support, 

nutrition screening, dietary advices, etc). In addition, the reference 
lists of the retrieved articles assisted us in  finding relevance to 
the present articles that were not allocated through the searching 
procedure.

Retrieved information
A fixed protocol for the information extracted by each paper 

was followed: design of study (cross-sectional, longitudinal 
cohort or review, interventions), studies from well-off countries, 
sample size, age (adult population) and sex of participants, es-
say methods, and degree of adjustment for potential co-founders 
(i.e., geographical regulation, health care system covariates, 
income). However, studies involving pregnant women or any 
studies on patients younger than 18 years were excluded. Studies 
that examining artificial nutritional support (e.g. oral nutritional 
supplements, enteric or parenteric nutrition), were also excluded. 

Thus, 32 observational studies were selected and discussed 
here; 10 of them were longitudinal, 21 cross-sectional and 1 was 
a review study with presentation of secondary data (Table 1). 
Furthermore, six intervention studies have also been allocated 
and summarised here (Table 2). 

Results 

Seventeen out of 32 (53%) studies, reported that the health 
care system plays a significant role in population’s health, 7 out 
of 32 (22%) reported a moderate or weak association, 6 out of 32 
(19%) reported no association and 2 out of 32 reported inverse 
association (6%) (Fig. 1). 

Furthermore, 24 of the studies refer that the health care system 
plays a positive role in life-expectancy of population. Of them 
12 (50%) reported that a strong primary care plays a significant 
role in life expectancy of population, 3 out of 24 (12.5%) reported 
a moderate or weak association between the number of special 
physicians and mortality of population, 6 out of 24 (25%) reported 
that the total number of physicians (general and specialists) and 
medical care have a significant beneficial role in longevity and 
3 out of 24 (12.5%) reported no association between physicians 
and population’s life expectancy (Fig. 2). None of these studies 
evaluated the influence of other components of health care sys-
tem which may play a role in population health, such as dieting 
component. 

Finally, summarizing the findings from interventional studies 
with nutritional support, 5 out of 6 (83%) reported that nutritional 
screening plays a significant role in clinical outcome and 1 out of 
6 (17%) mentioned a moderate or weak association (Fig. 3). It is 
of interest that almost none of these studies evaluated the influ-
ence of any aspect of nutritional support in population’s health.

Discussion

Health care services and population’s health
There has been a series of research reports that have described 

associations between the supply of primary care physicians and 
health outcomes, such as cardiovascular and cancer mortality 
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Studies Design Sample Main finding(s)
Shi et al. (31–34) Cross-sectional Adult U.S. population Enhancing primary care, particularly family medicine, even in states 

with high levels of income inequality, led to lower all-cause mortality.
Starfield et al. (29, 30) Cross-sectional Adult U.S. population Populations do not necessarily benefit from an overabundance of 

specialists in a geographic area. The increasing of supply in primary 
care physicians would have a beneficial impact on the health of the 
population.

Masinco et al. (8) Pooled, cross-sectional, 
time series analysis

Adult population from 18 
OCED countries

Strong primary care system and practice characteristics were associ-
ated with improved health.

Young (28) Cross-sectional Adult population from the 
Japanese, USA prefec-
tures, and European 
countries 

The availability of medical specialists had little impact on mortality 
rates in competition with the social and economic variables that were 
used as controls.

Or (35), Or et al. (36) Pooled, cross-sectional, 
time series analysis

Adult population from 21 
OCED countries

No. of physician is an important determinant of mortality; cross-coun-
try heterogeneity in the effect of physician availability on health.

Gulliford et al. (45, 46) Cross-sectional Adult English population Mortality was weakly associated with the degree of organisation of 
practices as represented by the partnership size, but not with the 
supply of GPs.

Aakvik and Holmas (44) Longitudinal study Adult Norwegian popula-
tion 

No relationship between mortality and No. of GPs per capita was 
found. There is a significant effect of the composition of GPs. 

Robst and Graham (37) Cross-sectional Adult U.S. population No. of physicians in a county has a positive influence on the health 
status of individuals in rural areas. Older people benefit more from 
the presence of physicians than younger people.

Mackenbach et al. (25, 
26, 40)

Longitudinal study Dutch population Inverse associations between mortality and presence of university 
hospitals, but also found an unexpected positive associations with 
general practitioner density.

McKeown (23), McKeown 
and Brown (38), McKeown 
and Record (39) 

Longitudinal study Adult English population The rise of population was due primarily to the decline of mortality 
and the most important reason for the decline was an improvement in 
economic and social conditions.

Cochrane et al. (41) Cross-sectional Population from 18 devel-
oped countries

The indices of health care are not associated with mortality. There is 
a positive association between the No. of physicians and mortality in 
the younger age groups.

McKinlay and McKinlay 
(24) 

Review study with presen-
tation of secondary data

U.S. population Medical care could account for very little of the overall decline in 
mortality

Bunker et al. (27) Longitudinal study U.S. and English popula-
tion

Medical care can be credited with three of the roughly seven years of 
increased.
Clinical services with the potential of extending life expectancy by 
an additional one and a half to two years if they were provided more 
widely.

Poikolainen and Eskola 
(43)

Cross-sectional Adult Finish population Mortality from amenable causes was inversely associated with gross 
domestic product, but not with the No. of physicians, nurses, hospital 
beds etc. 

Mansfield et al. (47) Cross-sectional U.S. population Borderline relationship between premature mortality and supply of 
primary care physicians

Alter et al. (48) Cross-sectional Adult Canadian population The mismatch between physician supply and CVD burden may 
explain why health service is neither concordant with the CVD burden 
nor associated with mortality. 

Lee et al. (49) Cross-sectional Adult Korean population No. of primary care physicians was positively associated with lower 
all-cause mortality, cancer mortality, and CVD mortality. The ratio of 
primary care physicians-to-specialists was not related to all-cause 
mortality.

Campbell et al. (50) Cross-sectional U.S. population Greater supply of primary care physicians is associated with lower 
incidence of cervical cancer. 

Gorey et al. (51, 52) Longitudinal study 17,820 Canadian female 
breast cancer patients

Primary care physician supplies seem to matter in the effective provi-
sion of cancer care.

Roetzheim et al. (53, 54) Cross-sectional U.S. Florida’s population Incidence and mortality of colorectal cancer decreased in Florida 
counties that had an increased supply of primary care physicians. 

Table 1. A summary of population studies that evaluated the role of Health Services on population’s health 
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Studies Design Sample Main finding(s)
Rypkema et al. (65) Intervention study 298 geriatric inpatients Intervention resulted in significant increase in weight and decrement in 

hospital infections.
Brugler et al. (64) Intervention study 635 inpatients Increase in identification of high risk patients. Improved timeliness 

of nutritional intervention. Significant decrement in length of stay in 
hospital, complications and 30-day readmission rate.

Kruizenga et al. (66) Intervention study 588 medical and surgical 
inpatients

Increase in recognition of malnourished patients. Significant decre-
ment in length of stay in hospital.

Bourdel-Marchasson et 
al. (62)

Intervention study Elderly inpatients No difference in proportion of unrecognised at-risk patients. Significant 
decrement in misclassification rate.
Increment in distribution of oral nutritional supplements.

O’Flynn et al. (67) Intervention study General inpatients Significantly decrement in prevalence of malnutrition. Significant 
increase in the proportion of patients weighed on admission.

Pepersack T. (68) Intervention study 1139 elderly inpatients Significant decrement in the residence in hospital.

Table 2. Intervention studies evaluating the effect of nutrition support (i.e., screening) on clinical outcomes
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Fig. 1. A summary of studies (n=32) that evaluated the pres-
ence of Health Care Services on population’s health.

Fig. 2. A summary of studies (n=24) that evaluated the effect of 
different types of Health care Services on population’s health.

Fig. 3. A summary of studies (n=6) that evaluated the role of 
nutritional services (screening) and other strategies on clinical 
outcomes.

(23–54). This favourable association of medical resources and 
health has not, always, been accepted. Analysis of long-term 
mortality trends in the United States from 1900 to 1973 found that 
medical care could account for very little of the overall decline 
in mortality (23, 24). McKeown (23), McKinlay et al. (24) have 
questioned the role of medical care in these gains. From the 1950s 
to the 1980s, the physician and demographic historian Thomas 

McKeown put forth the view that the growth in population in the 
industrialized world, from the late 1700s to the present, was not 
due to life-saving advancements in the field of medicine or public 
health. The main factors were the improvements in the overall 
standards of living, especially diet and nutritional status, resulting 
from better economic conditions. His historic analysis called into 
question the effectiveness of some of the most basic and widely 
applied techniques in the public health care services. Others 
like Mackenbach (25, 26) and Bunker et al. (27) contend that 
medical care has reasonably contributed to the mortality decline. 
According to Mackenbach (25, 26) reductions in mortality, from 
conditions which have become amenable to medical intervention, 
have appreciably contributed to these gains in life expectancy. 
Without these mortality declines, life expectancy would have 
decreased by a year in males and increased in females by only 2 
years. Furthermore, Bukner and colleagues (27), presented that 
medical services seem to add, almost, five-years increase in life 
expectancy since 1900 and almost 7 years of increase since 1950.  

Other studies found that the supply of physicians has been 
observed to have a ‘‘persistent but puzzling positive correlation” 
with mortality rates that could not be ‘‘adjusted away’’ by covari-
ates such as income. The positive association of physicians’ per 
capita and age-standardised mortality has been repeatedly found 
since 1978. According to the authors, this correlation was spuri-
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ous and arose from the dynamics of newly industrial regions (28). 
Inverse relationships (more physicians associated with lower mor-
tality) have been reported, for the United States, as to the overall 
physician supply (29–37) as well as for the supply of primary 
care physicians (30). In one of the first studies of this type, Shi 
and colleagues (31) found that primary care had an independent 
and positive impact on health indicators and that in multivariate 
models controlling for demographic, income, and health system 
covariates, primary care actually reduced the magnitude of the 
deleterious impact of income inequality on health outcomes. 
Furthermore, Shi and colleagues presented that the greater 
number of physicians are associated with a lower mortality from 
cardiovascular diseases and cancer.  In particular, an increase of 
1 primary care doctor per 10,000 persons was associated with an 
increase of 0.67 year of life expectancy (p<0.001) (32). Macinko 
and colleagues presented the opinion that strong primary care 
system and practice characteristics, such as geographic regula-
tion, coordination, and community orientation, were associated 
with improved population health (8). In the regression analysis, 
primary care was inversely associated with all-cause mortality 
rates independently, within a model of macro-level health de-
terminants, and also in the full model that includes aggregated 
individual determinants of health. In all models the primary care 
score was significant (p<0.05), although the effect of primary 
care was partially reduced in the presence of environmental fac-
tors, and further reduced by the presence of aggregate individual 
health determinants. Also, the numbers of physicians and GDP 
per capita are also negatively associated with all-cause mortality 
(p<0.001) (8). Furthermore, according to Starfield and colleagues 
there is already considerable evidence that increasing the supply 
of primary care physicians would have a beneficial impact on the 
health of the population (29, 30). Especially, the ratio of primary 
care to population was significantly associated with a lower total 
heart disease, and cancer mortality, whereas the ratio of specialist 
to population was generally associated with higher mortality (29). 

On the contrary, some researches refer to a “paradox” in 
primary care. Some studies presented evidence with regards to 
regionally focused association alone, between the psysician supply 
and mortality, contrary to former studies, which presented weak or 
no association (38–41). Particularly, Ricketts and Holmes showed 
that these relationships are not consistent across the United States. 
There are regions where stronger and weaker associations persist, 
between the type of practitioner and all cause mortality, and other 
regions where no association is apparent (42). Also, some other 
studies presented that after the regression analysis there was not a 
significant relationship between general physicians and mortality 
rates (43) but a significant effect (p<0.05) of the composition of 
physicians exists where the presence of more independent con-
tract physicians reduces mortality rates compared to situations 
where more of them are employed by the municipality (44). In 
UK, Gulliford and colleagues found that one unit increase in 
the general practitioners supply was associated with a decrease 
in hospital admissions rates for acute (-14.4, -21.4 to -7.4 per 
100,000, p<0.001) and chronic conditions (-10.6, -17.2 to -4.0, 
p<0.001) (45). Particularly, it seems that in UK, mortality is 
weakly associated with the degree of organisation of health care 
practices as represented by the partnership size but not with the 
supply of general physicians (46). Furthermore, a recent review 
concludes that the paradox between primary and specialty care 

exists. When comparing primary to specialty care, it seems that 
primary care is related with poorer quality care for individual 
diseases and similar functional health status at lower cost – for 
people with chronic disease. However primary care seems to pro-
vide better quality, health, at a lower cost for people (55). Finally, 
from the majority of the studies, there seems to be a beneficial 
contribution of physicians supply (specialist and general) and 
primary care in population’s health, but this association needs 
further examination. 

There is some evidence that countries characterized by a strong 
primary care orientation, have more equitable health outcomes 
than those systems oriented toward specialty care (29–31). In 
Europe, it appears that health reform has not uniformly targeted 
primary care. Those countries that began to reform their primary 
care systems in the 1970s and 1980s have made progress in im-
proving both structural features and practice characteristics of 
these systems. The basic aims of health reform in the European 
countries at that time were a universal right to health care services 
for all citizens, a just geographical distribution of resources, and 
effective cost containment (56). However, other countries with 
the weakest primary care systems have not generally made much 
progress in improving either primary care structure or practice 
(8). Finally, with regards to human resources, over-availability 
of doctors is noted in South Europe and at the same time an in-
adequate number of nursing personnel. 

In Greece, the health care system was organized in 1983 into 
the National Health System (named ESY) and incorporated the 
Beveridge model in the category (57). Except ESY, the private sec-
tor and the social insurance both play an important role. Regarding 
the Greek reality, the available data presented over-availability in 
doctors and deficits in nursing personnel, with wide discrepancies 
in their distributions in various regions of the country. In 2000, 
there were 53,200 doctors in the country or 42 doctors per 10,000 
population making Greece second in Europe (after Spain) in the 
ratio of physicians per population (57). Nevertheless, there is a 
wide variation between the distribution of doctors in different 
regions, since, in the greater Athens area in 2000, there were 
88 doctors per 10,000 people, whereas in other regions (Central 
Greece and the Aegean Islands) the corresponding ratio is less 
than 30. A certain increase in the number of nursing staff has 
been observed in the country, but this is comparatively low to 
the increase observed in other European countries. Despite this 
increase, discrepancies in the distribution of nurses between rural 
and urban areas still exist (57). A recent survey reported that bet-
ter management of persistent primary care use, may address the 
patients’ underlying problems, reduce unnecessary demand, and 
relieve some of the pressure on the capacity of primary care pro-
viders to deliver care to all patients (58). The majority of studies 
underlined the necessity for re-organization of the Greek national 
health care system and the appearance of a strong primary care 
(59). However, there are very limited reports that have assessed 
associations between health care services (supply of physicians 
and other health care scientists) and health outcomes in Greece.

Nutritional services and health outcomes
Recent studies reported that there is an association between low 

access to primary care doctors and higher population mortality 
(32, 33). The majority of these studies focused on mortality rates 
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at hospital level, where resource use, policy changes relating to 
reimbursement rates, doctor and nurse staffing, managed care, 
and technological change are important explanatory factors for 
mortality rates (60). Also, another line of research has focused 
on the effect of the number of physicians or general practitioners 
in a district (usually US state level or national level) on mortal-
ity (35–37). The majority of studies assessing nutritional care 
services have been researched at a clinical environment. This 
interest arose due to a number of reports showing a disturbing 
prevalence of malnutrition in a variety of healthcare settings and 
patient groups (61). Even in this part, there is limited evidence 
to support interventions designed to improve nutritional care, in 
particular with reference to their effects on nutritional and clinical 
outcomes and costs. 

A small number of studies were identified investigating the 
impact of nutritional screening, together with other interventions 
on patient outcome, length of stay and costs (62–68). Only one 
study was identified that observed the effects of screening alone 
on outcomes (62). This study compared the use of a nutritional 
screening tool to the usual care. Although screening resulted in 
an increased recording of patient weight, there was no change in 
patient care at mealtimes and no difference in dietetic referral. 
Rypkema et al., (65) showed that, if overall costs are taken into ac-
count, screening with appropriate follow-up action produces cost 
savings as well as clinical benefits (i.e., average weight loss vs. 
weight gain, p<0.001). Three recent (62, 63, 68) studies suggest 
that assessment and nutritional care planning may be a necessary 
part of the nutritional care package. This, however, requires a 
confirmation from larger, more robust studies. Furthermore, it 
is well known that there is strong association between nutrition 
and chronic diseases such as obesity, diabetes, hypertension and 
hypercholesterolemia (19). There are few review reports that 
include dietary advice interventions given to 'healthy’ adults (69, 
70). According to the researchers, it seems that brief nutritional 
educative interventions are modestly effective in reducing blood 
lipid levels, blood pressure and dietary fat intake, and increasing 
fruit and vegetable intake (69, 70). The burden of these diseases, 
by that time, has deep impact in younger and middle-aged adults 
but even more in older ages. Current dietary recommendations 
underline that the nutritional needs vary by age, but there is lim-
ited evidence to support the role of nutritional services in middle 
aged and older population’s health. However it seems, even from 
this limited number of studies, that nutritional support could be 
effective as to the clinical outcomes in hospitalized patients as to 
cardiovascular risk in non-hospitalised individuals. 

Conclusion

The majority of the published studies have investigated the 
role of physicians supply in the population’s longevity. It can be 
concluded that areas with strong primary health care and adequate 
physician’s supplies have better population’s health status. Moreo-
ver, the nutritional care seems to effectively support the clinical 
outcome of hospitalised patients, while dietary advice appears to 
be quite effective on beneficial changes in diet and overall risk. 
However, the role of dieticians and nutrition practitioners within 
the health care system, in relation to the population’s health, has 
not been adequately studied. Health and nutritional policy should 

face health-related problems, calling for an involvement of differ-
ent stakeholders and an inter-sectoral approach at national, local 
and community level. Thus, the health care system, have to shift 
the provided health care services from curative to preventive; and 
therefore, strong emphasis should be given on health promotion, 
nutritional education, disease prevention, rehabilitation and public 
nutritional services. 
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