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Abstract
Objective: To evaluate the association between anemia and the onset of the frailty syndrome 
amongst the elderly living in the community. Method: A systematic literature review of 
articles from the MEDLINE and LILACS databases published in English, Spanish and 
Portuguese over the last ten years was carried out.  Articles were included in accordance 
with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 
Results: The search identified 193 studies. After deleting duplicated articles and applying 
the exclusion criteria only seven articles remained. Three articles used standardized 
criteria to define frailty, whereas four evaluated functional capacity as a synonym for the 
frailty syndrome. Conclusion: Anemia was related to a worsening of functional capacity 
and to the presence of the frailty syndrome in elderly persons living in the community. 
However, the risk of bias in the studies was high in relation to the selection of the criteria 
and instruments used to assess and define frailty.
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INTRODUC TION

Aging is accompanied by physiological factors 
that can cause reduced functional capacity. When 
combined with chronic degenerative diseases, 
functional dependence can be a determinant for the 
deterioration of quality of life1,2. The gastrointestinal 
system and bone marrow also suffer during aging, 
leading to a greater frequency of anemia in this 
population1.

According to the World Health Organization, 
anemia is defined as a concentration of hemoglobin 
of <120g/l for women and <130g/l for men3. The 
prevalence of anemia increases with age and has 
been reported in more than 20% of elderly persons 
aged 85 years or more, over 10% of elderly persons 
living in the community and in around 50% of 
institutionalized elderly persons4. The reduction of 
hemoglobin may be due to nutritional deficiency, 
chronic inflammation or unexplained factors5. 
Anemia is associated with reduced mobility, cognitive 
ability and quality of life and increased mortality. 
Some studies have associated the reduction of 
hemoglobin levels with the development of the 
frailty syndrome6,7. 

Frailty is a clinical syndrome that leads to 
multisystem decline and reduced energy reserves 
and homeostatic balancing ability following a 
destabilizing event. It is multifactorial and associated 
with immunosenescence and inf lammatory 
processes3,8. Immunosenescence is accompanied by 
dysregulation of the immune system and an increase 
in the production of inflammatory cytokines (IL-6, 
TNF-alpha, IL-1), producing a chronic low-grade 
inflammatory state. The mechanism by which 
the increase of inflammatory cytokines leads to 
the development of the frailty syndrome is still 
uncertain, but evidence indicates the catabolic 
action of this mediator9. The criteria that define 
frailty are controversial; the most used are decreased 
muscle strength, exhaustion, reduced gait speed, 
reduced physical activity and unintentional weight 
loss9. However, some authors suggest the inclusion 
of other criteria such as nutrition, comorbidities 
and socioeconomic aspects3,8. The establishment of 
precise criteria and the standardization of instruments 
that evaluate frailty are important for the diagnosis of 

the condition and for preventive interventions that 
can delay or prevent the progression of the syndrome, 
preserving functional independence for longer10,11.

The probable association between the frailty 
syndrome and anemia is of great importance to the 
area of geriatrics, as these are common phenomena 
in this population and when combined may present 
a more serious clinical outcome3.   

The aim of this study was to evaluate, through a 
systematic literature review, the association between 
anemia and the frailty syndrome in elderly persons 
living in the community.

METHOD

The literature review used the MEDLINE and 
LILACS databases to search for articles in English, 
Spanish and Portuguese. As the concept of frailty 
has been established in literature in the last decade, 
the review was limited to publications from the last 
10 years . The selected descriptors were: frail, elderly, 
anemia, sarcopenia, motor activity, muscle strength, 
mobility limitation, walking. Articles with the key 
words in the titles or abstracts and published by 
September 2016 were sought. The search strategy 
and the Boolean descriptors and operators was as 
follows: 

tw: [anemia AND ("Capacidade funcional" OR 
funcionalidade OR "Independencia funcional" OR 
"Atividade funcional" OR "capacidad funcional" 
OR funcionalidad OR "independencia funcional" 
OR "actividad funcional" OR "Functional capacity" 
OR functionality OR "functional independence" 
OR "functional activity" OR sarcopenia OR "Motor 
Activity" OR "Actividad Motora" OR "Atividade 
Motora" OR "Muscle Strength" OR "Fuerza 
Muscular" OR "Força Muscular" OR "Mobility 
Limitation" OR "Limitación de la Movilidad" OR 
"Limitação da Mobilidade" OR “walking” OR 
“caminata” OR “caminhada” OR “frail elderly”)] 
AND (instance:"regional") AND [limit:("aged") 
AND la: ("en" OR "es" OR "pt") AND year_
cluster:("2013" OR "2014" OR "2009" OR "2008" 
OR "2012" OR "2015" OR "2007" OR "2010" OR 
"2006" OR "2011" OR "2016")].
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Observational-type studies addressing anemia, 
frailty and/or functional capacity in the elderly 
living in the community were adopted as inclusion 
criteria. Articles that approached hospitalized or 
institutionalized elderly people undergoing cancer 
treatment in the postoperative period and with serious 
diseases such as rheumatologic, renal, cardiac and 
pulmonary insufficiency, were excluded. The selection 
and qualification of articles were carried out by two 
independent reviewers following the inclusion criteria. 
In the case of disagreement, the articles were read and 
discussed together. The review followed the specific 
methodological guidelines for observational studies12. 
To select the data of the articles, the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyzes (PRISMA) criteria were applied, and for 
the analysis of the selected articles an instrument 

was elaborated based on the population, exposure/
intervention, control and outcome (PECO) domains13. 

The assessment of the risk of bias in the articles 
included in the analysis was performed using an 
adapted version of the Newcastle-Ottawa Scale 
(Chart 1). The original scale evaluates the quality 
of observational studies and contains eight items 
that analyze three dimensions, with several options 
for each item. In this review, the questions were 
adjusted to investigate exposure and outcome (frailty 
syndrome), and the risk of bias was divided as follows: 
low, uncertain, and high risk14.

This review was registered with the International 
Prospective Register of Systematic Review 
(PROSPERO) under number CRD42017057567.

Chart 1. Adaptation of Newcastle-Ottawa Scale for evaluation of quality of studies. Belo Horizonte, Minas 
Gerais, 2017.

Exposure a) Secure record + primary measures * (low risk of bias)

Obtaining the independent variables b) Structured interview + primary measures, without knowledge of the 
outcome * (low risk of bias)

 c) Interview with knowledge of the outcome (high risk of bias)

 d) Non-secure sources and self-assessment (high risk of bias)

 e) Does not describe clearly (uncertain risk of bias)

Outcome

Is the assessment of frailty adequate? a) Yes, (low risk of bias)

b) Yes, according to Fried et al. with some modifications (2 or 1 components) 
(uncertain risk of bias)

c) Yes, according to Fried et al., with many modifications (3 or more 
components) (high risk of bias)

d) No, describes as functional capacity (high risk of bias)

Sample representativeness a) Representative of the local population * (low risk of bias)

b) Possibility of selection bias (high risk of bias)

c) Does not clearly describe (uncertain risk of bias)

Selection of participants a) Community * (low risk of bias)

b) Does not clearly describe (uncertain risk of bias)

Definition of the control group a) No previous history of the syndrome * (low risk of bias)

b) Does not clearly describe (uncertain risk of bias)

* Represents an item with the classification of low risk of bias.
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RESULTS

This review identif ied 193 articles in the 
Medline (96) and Lilacs (97) databases. After the 
elimination of eight duplicate articles, 32 articles 
were selected according to the inclusion criteria. 
Of the 32 eligible articles, 25 were excluded for 
being review articles, clinical trials, or treatment 
and other studies where frailty was not the primary 

outcome. In the end, only seven studies met all 
the inclusion criteria.

Figure 1 shows the flow chart of the identification 
and selection of articles for the systematic review.

The descriptions and evaluations of the selected 
studies are presented in Charts 2 and 3. The articles 
were separated according to the definitions of the 
frailty syndrome employed. 

Figure 1. Flowchart of phases of review in accordance with PRISMA criteria. Belo Horizonte, Minas 
Gerais, 2017.
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to be continued

Chart 2. Anemia and Frailty Syndrome (defined criteria). Belo Horizonte, Minas Gerais, 2017.

Author(s) Type and objective of study Participants and 
measure of frailty Result Outcome

Corona 
et al.
(2014)

Cross-sectional study based 
on SABE.

The objective was to evaluate 
the association between 
anemia, hemoglobin and 
frailty.

1345 participants.

Complete frailty 
criteria (Fried) not 
used.

2.5-fold increase in 
probability of frailty. 
12mg /dlHb = 30%. 
Women = 25%.
14mg/dlHb. Frailty: 
men = 10% and 
women <10%.

Positive association 
between anemia 
and frailty.

Silva et al.
(2014)

Cross-sectional study based 
on FIBER.

The objective was to evaluate 
the association between 
frailty, inflammatory markers 
and hemoglobin.

255 participants.

Frailty assessed with 
WHAS criteria.

Reduction of 
hemoglobin 
associated with 
frailty, sarcopenia, 
and weight loss.

Positive for the 
association between 
anemia and frailty 
in women.

Llibre et 
al.
(2014)

Longitudinal study based on 
the Cuban cohort.

The objective was to identify 
the prevalence and incidence 
of frailty, risk factors (anemia) 
and incidence of functional 
dependence.

2813 participants.

Frailty criteria (Fried) 
were modified.

Greater frailty in 
women (educational 
level and marital 
status as protective 
factor for frailty).

Anemia as a risk 
factor for the 
prevalence of frailty 
(prevalence rate of 
1.64% – CI (1.23 – 
2.20).

Chart 3. Anemia and functional capacity. Belo Horizonte, Minas Gerais, 2017.

Author(s) Type of study and objective Participants and measure 
of functional capacity Results Outcome

Patel et al.
(2007)

Longitudinal study based 
on 15% of the cohort 
Health Aging and Body 
compositional study (ABC).

The objective was to check 
whether functional changes 
varied in the presence of 
anemia among black and 
white skinned persons, 
and to observe differences 
between cut-off points for 
anemia.

2,601 participants.

Evaluation of mobility 
through self-reporting. 
Functional changes: 
walking, climbing stairs 
and activities of daily 
living.

Hemoglobin levels 
vary according 
to skin color/
ethnicity.

The presence of 
anemia is associated 
with a higher risk 
(2 to 3 times) of 
mortality and 
functional disability 
in white elderly 
persons. In black 
elderly persons 
functional capacity 
is greater, suggesting 
that the cut-off point 
for this group should 
be lower.
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Continuation of Chart 3

The concepts and criteria of the frailty syndrome 
diverged between the studies. Of the seven articles 
included, three used standardized criteria for the 
definition of frailty15-17 while four studies evaluated 
functional capacity as a synonym for frailty 
syndrome18-21.

The review found a consensus that anemia is 
independently related to worsening functional 
capacity and frailty syndrome. However, there 
was great variability in relation to the criteria and 
instruments used for functional evaluation and 
characterization of this syndrome.

  

DISCUSSION

Despite the importance of the theme, this 
systematic review identified few studies that related 
anemia and the frailty syndrome in elderly persons 
living the community. 

All seven observational articles that were included 
in this systematic review found an association 
between anemia and the development of frailty or 
the worsening of functional capacity. However, a high 
risk of bias in the evaluation and definition of the 
frailty syndrome was found by the adapted Newcastle-

Author(s) Type of study and objective Participants and measure 
of functional capacity Results Outcome

Haslamet 
et al.
(2012)

Cross-sectional study based 
on the Georgia Centenarian 
Study (GCS).

The objective was to evaluate 
the association between 
anemia and functional 
capacity in elderly people.

           
244 participants.

Physical function 
measured through 
handgrip strength 
and knee extension, 
instrumental activities of 
daily living (SPPB).

Centenarian 
elderly persons 
with anemia 
exhibited greater 
loss of muscle 
strength, but there 
was no difference 
in activities of 
daily living. The 
sample was not 
described. High 
mortality rate 
among elderly 
people.

Anemic centenarian 
elderly persons 
exhibited a reduction 
in grip and lower 
limb strength 
with no impact on 
activities of daily 
living.

Contreras 
et al.
(2015)

Longitudinal study based on 
Octabaix cohort.

The objective was to analyze 
the prevalence of anemia 
in the elderly and the 
association with mortality 
after 3 years of follow-up.

328 participants.

Tests used: Barthel, 
Lawton, Tinetti scale - 
POMA.

Higher mortality 
in anemic elderly 
persons, who 
had a worse 
perception of 
quality of life.

Higher mortality 
in anemic elderly, 
who had a worse 
perception of quality 
of life. Presence 
of an association 
between anemia and 
physical function.

Liu et al.
(2015)

Cross-sectional study based 
on Rugão cohort.

The objective was to evaluate 
the association between 
anemia and mortality in 
elderly individuals aged 95 
years or older.

435 participants.

Tests: basic and 
instrumental activities 
of daily living, squatting, 
ability to raise hands 
above head level. Non-
detailed evaluation tools.

Anemia associated 
with all causes of 
mortality. Women 
with anemia were 
more physically 
dependent than 
men.

Presence of 
association between 
anemia and physical 
function.
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Ottawa scale. Of the seven studies included, only one 
presented a low risk of bias in the evaluation criterion 
for the identification of this syndrome. This fact is 
explained by the variety and non-standardization of 
the criteria and instruments used to define frailty 

and may limit the interpretation of the association 
between anemia and this syndrome (Chart 4). Another 
important issue is the fact that many authors consider 
functional capacity and frailty to be synonyms, even 
though both can occur in isolation 18-21.

Chart 4. Assessment of bias risk according to the adaptation of the Newcastle-Ottawa Scale. Belo Horizonte, 
Minas Gerais, 2017.

Article
(year)

Obtaining the 
independent 
variables

Evaluation of 
frailty

Representativeness 
of samples

Selection of 
participants

Definition of 
the control 
group or cohort

Corona et al. (2014) U H U L -

Silva et al.(2014) U L U L -

Llibre et al.(2014) L U U L L

Patel et al.(2007) L H U L L

Haslamet et al. (2012) U H U L -

Contreras et al.(2015) L H U L L

Liu et al(2015) U H U L -

Classification of items: H - high risk of bias; B - low risk of bias; I - uncertain risk of bias.

The study conducted by Corona et al.15 evaluated 
the association between anemia, hemoglobin and the 
frailty syndrome. Anemic individuals were 2.5 times 
more likely to develop frailty. However, the criteria 
proposed by Fried were not fully complied with15. 
The study from the FIBRA network, meanwhile, 
identified a relationship between hemoglobin 
reduction, frailty, sarcopenia and weight loss, using 
the Women's Health and Aging Study (WHAS) 
criteria for frailty16.

In a sample of 2813 Cuban elderly persons the 
assessment of cognitive status was added to the frailty 
criteria proposed by Fried. Anemia was an important 
risk factor for the prevalence of frailty (a prevalence 
rate of 1.64% (Confidence Interval 1.23 - 2.20))17.

In a longitudinal study of 2,601 elderly people, 
Patel et al. evaluated whether functional changes 
(walking, climbing stairs and activities of daily 
living) varied in the presence of anemia among black 
and white skinned people. A decline in functional 
performance was observed in the presence of anemia. 
Considering the cutoff point for anemia proposed 
by the WHO, white anemic elderly individuals 

presented more functional alterations than black 
elderly persons. The results suggest adaptations to 
the cutoff point for the diagnosis of anemia specific 
for each skin color18.

A longitudinal study with three years of follow-up 
assessment evaluated functional capacity in anemic 
elderly persons using the Barthel and Lawton Indexes 
and the Performance Oriented Mobility Assessment 
(POMA). The authors found a higher mortality rate 
and worse perception of quality of life and functional 
capacity in anemic elderly persons19.

Two studies with centenarian elderly persons 
found an association between anemia and the decline 
of functional capacity. The studies used different 
assessment instruments and did not define the 
criteria for the frailty syndrome20,21. The number 
of nonagenarian or older elderly persons is increasing 
rapidly around the world, but longitudinal studies in 
this age group are rare due to the greater number of 
comorbidities and a high mortality rate20,21. 

Decreased functional capacity in the elderly 
can be associated with numerous multidimensional 
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factors which determine the degree of dependence 
of the population and can lead to frailty. Various 
instruments exist for the measurement of muscle 
strength, balance, activities, and instruments of 
daily living. The studies in this review present tests 
and instruments for assessing functional capacity, 
such as the Lawton scale and the step climbing, gait 
speed, squat, handgrip and lower limb strength and 
balance tests, and the Short Physical Performance 
Battery (SPPB). 

The frailty syndrome is complex and involves 
deterioration in multiple physiological domains, 
including strength and muscle mass, f lexibility, 
balance, coordination and cardiovascular function22. 
The inclusion of other criteria for the definition of 
frailty syndrome, such as socioeconomic factors, 
nutritional factors and comorbidities, such as the 
presence of anemia, has been previously discussed23. 
However, there is still no explicit agreement as to 
how to diagnose the syndrome or an instrument to 
assist in the prior identification of adverse events. 
The model most widely used around the world 
is that proposed by Fried et al. It is composed of 
five biological items: unintentional weight loss in 
the last year, reduced handgrip strength, slow gait, 
exhaustion and low physical activity. Elderly persons 
are considered frail when they present three or more 
of these criteria10. Therefore, the lack of a conceptual 
and methodological criterion to define a frail elderly 
persons makes it difficult to evaluate and compare 
the studies evaluated.

Only one study of this review associated the 
increase of inflammatory markers, the presence of 

anemia and the frailty syndrome16. The inflammatory 
state is part of the immunosenescence process and is 
directly related to age. This process is characterized 
by an increase in inflammatory cytokines such as 
IL-6, IL-1, TNF-alpha and IFN-gamma. These 
cytokines are directly related to increasing age 
and the development of inflammatory anemia. 
Anemia and the frailty syndrome may share this 
pathophysiological mechanism of the inflammation 
process, and so anemia may trigger the frailty 
syndrome and vice versa23,24

. 

CONCLUSION 

Anemia was related to a decline in functional 
capacity and to the presence of the frailty syndrome 
in the elderly persons living in the community. 
However, the definition and criteria used to assess 
frailty differed between studies, and caution is 
required in the interpretation of these results.

The heterogeneity of the studies makes it difficult 
to verify evidence and generalize the data of the 
association between anemia and the frailty syndrome 
in elderly residents of the community.

New studies should be carried out with greater 
methodological rigor and standardization of the 
instruments and criteria used to allow a statistical 
comparison between anemia and frailty.

Early identification of anemic and/or frail elders 
will allow interventions to prevent or delay the "anemia-
frailty" interaction, leading to an improvement in the 
quality of life of these elderly people. 
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