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Abstract

Objectives: This study reports the prevalence of anemia
and investigates its associated correlates and outcomes
among elderly hospitalized patients in a single hospital in
Bahrain.

Methods: A retrospective study was conducted on 227
consecutive elderly patients admitted under general in-
ternal medicine in the biggest tertiary hospital in Bahrain.
Medical records were reviewed for all patients, including
clinical characteristics, laboratory results, and outcomes.

Results: Anemia was highly prevalent among hospital-
ized elderly patients (71.6%). Males were significantly
more affected than females (p = 0.031). In terms of
severity, the most common type was moderate anemia
(56.1%); with regards to etiology, the most common type
was anemia associated with chronic disease (48.1%).
Anemia was as common as other comorbidities, including
hypertension (71.4%) and diabetes mellitus (53.7%).
When comparing anemic to non-anemic patients, the
length of hospital stay was significantly longer
(p < 0.001) and inversely correlated to the level of he-
moglobin; furthermore, 1-year mortality was significantly
higher (p < 0.001). When compared to those with mild
anemia, patients with moderate/severe anemia were more
likely to die (odds ratio [OR] = 2.2, 95% confidence in-
terval [CI]: 1.27—4.92).

* Corresponding address: Department of Internal Medicine, Sal-
maniya Medical Complex, Road 2904, Manama, Bahrain.
E-mail: mkalsaeed(@yahoo.com (M. Alsaeed)
Peer review under responsibility of Taibah University.

Conclusion: The prevalence of anemia in our study was
higher than previously reported. Even so, anemia receives
minimal attention and is usually seen as a minor problem.
Our results reiterate the need to recognize the high
importance of anemia especially when diagnosing and
treating older patients. This, in turn, could positively
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affect a number of outcomes such as mortality, length of
stay, and the functional decline of admitted individuals.

Keywords: Anemia; Anemia of chronic disease; Elderly; In-
ternal medicine; Iron deficiency anemia
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Introduction

Anemia poses a significant health burden globally with an
overall prevalence of 27% among populations worldwide.'
In addition, the prevalence of anemia is higher in female
subjects, from 15 years of age to adulthood, and in older
subjects of both genders.l In community dwelling
individuals aged 65 years and above, anemia is present in
10% of women and 11% of men.” Hospitalized patients
show an even higher prevalence of anemia (40—50%).3 In
the elderly, multifactorial anemia is the most common
type.4 The National Health and Nutrition Examination
Survey III study demonstrated that in elderly anemic
patients, one third of cases are due to nutritional
deficiencies while two thirds are due to chronic disease
(ACD) or unexplained reasons for anemia (UA).2

Anemia has been associated with multiple different
adverse outcomes in the general population. In older adults
specifically, the presence of anemia, as well as low hemo-
globin (HDb) levels, were found to be independent risk factors
for increased frailty, reduced physical performance, and an
increased risk of falls.” Anemia has also been linked to an
increased risk of hospitalization and mortality.(’ In
addition, a systematic review, including over 30 years of
published data, identified a possible association between
anemia in the elderly and cognitive performamce.7 Despite
these significant consequences, anemia in the elderly
population is often overlooked, as concluded by Randi
et al® This is possibly due to the high number of
comorbidities and the complexity of diagnosing and
treating this population.

Anemia of chronic disease has a complex pathophysi-
ology and is generally related to and aggravated by multiple
factors including hemolysis, blood loss, drug related adverse
events, and vitamin deficiencies.” The Baltimore
Longitudinal Study on Aging demonstrated that serum
erythropoietin increases as an individual ages; this may
serve as compensation for increased red blood cell
turnover, subclinical blood loss, or the increased
erythropoietin resistance of red cell precursors.m This
supports the idea that anemia occurs when such
compensatory mechanisms becomes inadequate such as in
very advanced age or those affected by renal impairment. 10

Anemia research from Bahrain is scarce, particularly in
older individuals. Some studies have focused on specific
population samples and demonstrated that anemia affects
30% of children aged 3 years and 51% of pregnant
women.'"*!? Currently, no local data is available regarding
the prevalence of anemia in the elderly. Hence, our aims

were three-fold. First to determine the prevalence of ane-
mia among elderly hospitalized patients. Second, to describe
the characteristics of anemic patients, and third, to investi-
gate the relationship between anemia and different
outcomes.

Materials and Methods
Study design, population, and samples

This retrospective observational study was carried out in
a 1200-bed tertiary hospital in Bahrain. All patients admitted
to the hospital between January and June 2018 were assessed
for eligibility. The inclusion criteria were as follows: (1) pa-
tients admitted under General Internal Medicine and (2)
patients aged 60 years or more. Of these, we excluded pa-
tients with incomplete medical electronic records or labora-
tory investigations. After applying our selection criteria, 227
eligible patients were identified.

Study measures and outcomes

The electronic health system was used to extract infor-
mation about the patients, including baseline characteris-
tics, such as age, gender, chronic illnesses, regular
medications, laboratory results, and the reason for admis-
sion. Laboratory workup for anemia is generally requested
for all anemic patients admitted under general medicine and
was extracted retrospectively. The Katz Index of Indepen-
dence in Activities of Daily Living” was calculated to
identify the level of function prior to admission. The
primary outcomes were the length of stay for patients
who survived the hospital admission and the 1-year mor-
tality after the admission.

Anemia was defined according to hemoglobin cut-off
levels defined by the World Health Organization (WHO)
(<12.0 g/dL for females, <13.0 g/dL for males).14 Severity
was defined as mild with Hb > 11 g/dL, moderate with Hb
8.0—10.9 g/dL and severe with Hb < 8.0 g/dL). In
addition, the following laboratory results were recorded for
all 227 patients: serum iron (Fe), ferritin, transferrin
saturation (TSAT), cobalamin (B12), folic acid, and c-
reactive protein (CRP).

Causes of anemia were classified based on the following
criteria: Iron deficiency anemia (IDA) in the presence of
ferritin <30 pg/L and/or TSAT <20% and CRP <5 mg/L,
ACD in the presence of CRP >5 mg/L, ferritin >100 pg/L
and TSAT <20%, B12 and folic acid deficiency in the pres-
ence of vitamin B12 < 200 pg/mL, and/or folic acid <2 ng/
mL and TSAT >20%. Anemia of Chronic kidney Disease
(ACKD) was defined as anemia combined with an estimated
glomerular filtration rate (¢GFR) < 30 mL/min/1.73 m.
Anemia secondary to other etiologies was defined as UA.

Statistical analysis

Data analysis was conducted using Statistical Package for
the Social Sciences (SPSS -24) software (IBM, Armonk, NY,
USA). The number and percentage of patients in different
categories were reported for categorical variables. For
continuous variables, summary statistics (including mean
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and standard deviation) were used to describe the variables.
Means were compared using the Chi-square (Xz) or Fisher’s
exact test for categorical variables, and the t-test or Mann—
Whitney U test for continuous variables. P-values < 0.05
were deemed significant.

Abbreviations

ACD, Anemia of chronic disease; B12, Cobalamin; CRP,
C-reactive protein (CRP); DM, Diabetes Mellitus; eGFR,
Estimated glomerular filtration rate; Fe, Iron; Hb, Hemo-
globin; IDA, Iron deficiency anemia; SPSS -24, Statistical
Package for the Social Sciences 24; TSAT Transferrin satu-
ration (TSAT); UA, Unexplained anemia; WHO, World
Health Organization.

Results
Baseline characteristics

Our study included 227 patients aged 60 years and above;
The mean age was 76.6 + 9.4 years and female gender
comprised 56.8% (129) of the sample (Table 1). Most
admissions were due to infectious causes (n = 156, 68.7%)
with a mean length of stay of 13.5 + 14.7 days. Inpatient
mortality rate was 31.7% (72) increasing to 50.7% (115) at
1-year follow up. Over half the patients (59.9%, n = 136)
had 4 or more comorbidities, with diabetes mellitus (DM)
and hypertension being the most common. Polypharmacy,
defined as taking 5 or more medications, was observed in
71.4% (n = 162) of the patients. In addition, the mean level
of hemoglobin was 10.9 4+ 2.2 g/dL.

Prevalence and etiology

The prevalence of anemia was 72.2% (164) with a
significantly higher occurrence in males than females at
79.6% and 66.7%, respectively (p = 0.031) (Table 2).
According to our severity cutoffs, of all anemic patients,
31.1% (51) had mild anemia, 56.1% (92) had moderate
anemia, and 12.8% (21) had severe anemia. Hemoglobin
levels were normally distributed among all the patients
(Figure 1). The minimum hemoglobin level was 4.8 and
the maximum was 18.2. Tests of normality, carried out
with the Kolmogorov—Smirnov and Shapiro—Wilk tests,
were non-significant, with p-values of 0.2 and 0.67,
respectively. More than half of anemic patients were female
(52.4%), with a mean age of 76.5 + 9.4 years. Most ad-
missions were due to infective causes; the two most common
infections being urinary tract infections and respiratory
tract infections which together accounted for over half of
the admissions. Following admission, 59.1% of anemic
patients were discharged home and 60.4% died within one
year of admission. Of all 164 anemic patients, 47 were
receiving iron or vitamin supplementation on admission
(28.6%).

The commonest type of anemia among our patients was
ACD (48.2%, n = 79) followed by IDA (28.0%, n = 46)
(Table 1). Only 7 (4.3%) patients had low folate and/or
vitamin B12 levels as the underlying cause. Patients
between the ages of 70 and 79 years had the highest

Table 1: Baseline characteristics of the patients.

Baseline characteristics Total number = 227

n (%)
Age, mean 76.6 + 9.4
+ SD
Age groups 60—69 65 (28.6)
70—79 65 (28.6)
80—89 78 (34.4)
>90 19 (8.4)
Nationality, 215 (94.7)
Bahrain
Gender Male 98 (43.2)
Female 129 (56.8)
Comorbidities Hypertension 162 (71.4)
Diabetes 122 (53.7)
Mellitus
Ischemic Heart 58 (25.6)
Disease
Dyslipidemia 63 (27.8)
Chronic 25 (11.0)
Kidney
Disease
Regular Aspirin 100 (44.1)
Medications Diuretics 79 (34.8)
Iron 56 (24.7)
Insulin 50 (22.0)
Folate 16 (7.0)
Vitamin B12 4(1.8)
Number of 28 £ 1.6
chronic
diseases,
mean + SD
Number of 6.0 £3.5
regular
medications,
mean + SD
Admission Infectious” 156 (68.7)
Diagnosis Non-infectious® 71 (31.3)
Katz score, 3.63 + 2.39
mean + SD
Hemoglobin, 109 + 2.2
mean + SD (g/dL)
Length of Stay, 13.5 £ 14.7
mean £+ SD (Days)
1 year mortality 115 (50.7)

Causes of anemia Total number = 164

n (%)
Anemia of Chronic Disease 79 (48.2)
Iron Deficiency Anemia 46 (28.0)
Chronic Kidney Disease 23 (14.0)
Unexplained Anemia 9 (5.5)
Folate/B12 Deficiency 7 (4.3)

& Urinary tract infection, respiratory tract infection, gastroen-
teritis, and skin and soft tissue infection.

® Myocardial infarction, gastrointestinal bleeding, renal failure,
and cerebrovascular accident.

prevalence of anemia (76.9%) (Figure 2) and the lowest
mean hemoglobin level (10.3 g/dL) (Figure 3).

Anemia was the most common comorbidity among hos-
pitalized elderly patients (72.2%) followed by hypertension
(71.4%) and DM (53.7%) (Figure 4). Other conditions
included dyslipidemia, ischemic heart disease, stroke, and
chronic kidney disease.
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Table 2: Comparison of characteristics between anemic and non-anemic patients.

Non-anemic total = 63 Anemic total = 164 P value
n (oAl)a n (%)a
Age, mean + SD 76.8 £ 9.6 76.5 £ 9.4 0.928
Age groups 60—69 19 (29.2) 46 (70.8) 0.793
70—79 15 (23.1) 50 (76.9)
80—89 23 (29.5) 55 (70.5)
>90 6 (31.6) 13 (68.4)
Gender Male 20 (20.4) 78 (79.6) 0.031
Female 43 (33.3) 86 (66.7)
Comorbidities Hypertension 42 (25.9) 120 (74.0) 0.332
Diabetes Mellitus 27 (22.1) 95 (77.9) 0.041
Dyslipidemia 21 (33.3) 42 (66.7) 0.245
Ischemic Heart Disease 12 (20.7) 46 (79.3) 0.164
Chronic Kidney Disease 2 (8.0) 23 (92.0) 0.019
Regular Medications Aspirin 27 (27.0) 73 (73.0) 0.822
Insulin 7 (14.0) 43 (86.0) 0.014
Diuretics 17 (21.5) 62 (78.5) 0.125
Iron 9 (16.1) 47 (83.9) 0.024
Folate 1(6.3) 15 (93.8) 0.046
Vitamin B12 1 (25.0) 3 (75.0) 0.901
Number of chronic diseases, mean + SD 26+ 1.4 29+ 1.7 0.803
Number of regular medications, mean £+ SD 5.1 +34 6.3 £35 0.932
Admission Diagnosis Infectious” 45 (28.8) 111 (71.2) 0.586
Non-infectious® 28 (39.4) 43 (60.6)
Hb, mean + SD (g/dL) 13.5+1.2 99+ 1.7 <0.001
Katz Index, mean + SD 3.81 +£2.42 3.57 + 2.38 0.495
Length of Stay, mean + SD (Days) 82+53 15.5 £ 16.6 <0.001
1 year Mortality 16 (13.9) 99 (86.1) <0.001

# Percentages represent a comparison between anemic and non-anemic groups.
B Urinary tract infection, respiratory tract infection, gastroenteritis, and skin and soft tissue infection.

¢ Myocardial infarction, gastrointestinal bleeding, renal failure, and cerebrovascular accident.
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Figure 1: The distribution of hemoglobin levels.
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Figure 2: The prevalence of anemia among different age groups.

Outcomes of anemia

There were significant differences in health outcomes
when comparing anemic with non-anemic patients. The
length of stay for anemic patients was significantly longer
(p < 0.001) (Table 2). As opposed to mild and moderate
anemia, patients with severe anemia had a 129% higher
likelihood of staying in the hospital for more than 9 days
(odds ratio [OR] = 2.29; 95% confidence interval [CI]:
1.309—3.986). Pearson’s correlation coefficient was
calculated to assess the correlation between the length of
hospital stay and hemoglobin levels; there was a negative
correlation between these parameters (r(168) —0.2,
p < 0.05; Figure 5). Outliers (length of stay >80 days) and
patients who died in hospital were excluded from this part
of the analysis. In addition, there was a significant
difference in 1-year mortality between the two groups
(P < 0.001). There was, however, no significant difference in
premorbid Katz index, the number of chronic illnesses, and
the number of regular medications.

Binary logistic regression analysis was used to predict
independent risk factors for 1-year mortality. Higher Katz
scores reduced the odds of 1-year mortality (OR = 0.77;
p = 0.003). When compared to those with mild anemia, pa-
tients with moderate/severe anemia were more likely to die
(OR =2.2;95% CI 1.27—4.92). Other significant risk factors
for mortality within 1 year included age (OR = 1.14,
p < 0.001) and length of stay (OR = 1.034, p = 0.046). Other
parameters, including polypharmacy, comorbidities, and
hemoglobin levels, were not found to be statistically signifi-
cant as risk factors.

Discussion

Overview and prevalence

According to the criteria set by the WHO, our study
demonstrated a very high prevalence of anemia among older

adults admitted to hospital. Worldwide, several studies have
reported the prevalence of anemia in elderly patients
admitted in an acute setting; this prevalence ranged from
43.9% to 71.0%.%"" Our high-end prevalence could be
due to the severity of illness in our population who had mean
Katz scores of moderate dependence and a relatively high 1-
year mortality rate (50.7%) compared to other similar
studies, such as Abrahamsen et al.”’ (17%) and Joosten
et al’! (21%). In addition, most other studies have
examined older adults in the community or ambulant
patients.z’22 Anemia was also found to be significantly
more prevalent among elderly males as compared to
females. A similar trend of male predominance has been
reported in the literature.” %> This could be in part due to
the different sex-specific criteria for defining anemia set by
the WHO. It should also be noted that the males in our study
did not have significantly higher rates of chronic illnesses,
polypharmacy, or a lower functional status compared to
females. However, they did have a higher mean age than
females (77.03 and 76.24 years respectively, p = 0.014);
42.9% of patients were aged 80 years or above (p = 0.024).
The existing literature demonstrates a correlation between
increasing age and a reduction in hemoglobin level.” Patel
et al. reported that the prevalence of anemia increases with
advancing age after the age of 50 and exceeds 20% in those
>85 years of age among community dwelling individuals.”
Our results, however, did not show any statistically
significant difference with advancing age. This may be
related to our specifically selected cohort. Since our study
subjects all had serious issues that required admission to
hospital, it is presumed that they are at high risk of
comorbidities including anemia, regardless of age. Studies
performed in the community would include all elderly
patients with variable serious health issues whereas our
study included those with severe health issues and therefore
an increased risk of anemia, even in younger age groups.
With regards to the severity of anemia, our study
demonstrated that most elderly hospitalized patients had
moderate anemia. This is contrary to other similar studies
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Figure 4: The prevalence of different comorbidities among all patients.

where mild anemia was most predominant.'>** Our
findings, however, were similar to those reported by Joshi
et al. and Randi et al., who reported moderate anemia in
58.8% and 49% of patients, respectively.g’23 This could be
related to the fact that elderly patients requiring hospital
admission are acutely unwell with multiple chronic
illnesses, leading to a lower proportion of admissions of
mild as compared to moderate anemia. This is further
supported by the fact that most studies examining older

adults in community dwellings demonstrated a higher
proportion of mild anemia among their cohorts.”***" In
our study, mild anemia was present in one out of three
patients. Even in its mild forms, anemia is commonly
associated with unwanted outcomes with regards to
morbidity and mortality in older individuals.’® This stresses
the fact that even milder degrees of anemia can have a
negative impact and should not be considered a normal
physiological change of aging.
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Figure 5: The correlation between the length of hospital stay and hemoglobin levels.

Multiple etiologies

Given the negative impact anemia has on desired out-
comes, clinicians must identify the etiological origins of ane-
mia in “all” cases to facilitate the selection of optimal therapy.

In the elderly, multiple factors can contribute to the
pathogenesis of anemia. Clinically, it can be challenging to
understand the contributing factors and underlying causes
that result in anemia; this can make it even more difficult to
decide on the correct management. Anemia in older adults can
be categorized into four major types: 1) anemia due to chronic
inflammation or chronic disease, 2) anemia due to Iron, B12,
or folic acid deficiencies, 3) anemia due to renal insufficiency
and, 4) unexplained anemia.” While most of the studies
investigating the etiological profile of anemia in older
individuals were performed on community dwelling patients,
only a few were performed on hospitalized patients.3’8’23’26’29
Comparing our results to these previous studies could prove
difficult due to the variable classification methods used.
However, ACD appears to be the most predominant type.
In fact, ACD in addition to IDA are the most common
types in hospitalized and community dwelling geriatric
patients.27 In our cohort, 3 out of 4 patients either had IDA
or ACD. ACD results from chronic illnesses, recurrent
infections, inflammatory disorders, and malignancies.9 All of
those conditions increase in prevalence with advancing age
and are more likely to be encountered in an acute hospital
setting as opposed to the community. This is evidenced by
the characteristics of our patients, including a high number
of comorbidities, polypharmacy, and the fact that most
admissions were due to infections. Other studies have also
demonstrated that folic acid and vitamin B12 deficiencies
are the least common causes of anemia.>>°

Clinical impact

According to the literature, anemia in the elderly is usu-
ally mild with hemoglobin levels being around 11—12 g/

dL.>*27 Being mild usually creates a misleading perception
of low importance. On the contrary, anemia in older
individuals has been associated with a magnitude of
negative outcomes, including decreased functional status,zo
recurrent falls,’ cognitive decline and dementia,z’
prolonged hospital stay,(”x’ls’w and increased mortality.(”x
In this study, we investigated the relationship between
anemia and the length of hospital stay, 1-year mortality,
and functional status.

In agreement with the literature, the level of hemoglobin in
our patients was inversely proportional to the length of
stay.x’15 19 This reinforces the importance of addressing anemia
in the geriatric population. In addition, higher mortality rates
are usually observed in patients with anemia.®® This was
noted in our study upon comparison of both groups.
Moreover, moderate/severe anemia was associated with
greater odds of 1-year mortality compared to mild anemia.

In addition to its correlation with mortality, anemia plays
a role in morbidity.28 In fact, anemia is considered a major
comorbidity in itself. Our study demonstrated that anemia
is as prevalent as major comorbid conditions such as DM
and hypertension. Even though anemia is highly prevalent
and leads to poor outcomes, it is usually underreported
and undertreated.®**

Several studies have reported a significant difference in
functional status between both groups favoring non-anemic
patients.l’20 The reduced level of function in anemic
individuals could be due to chronic suboptimal delivery of
oxygen to organs that are ageing and possibly already
damaged.4 While the premorbid Katz index in our study
was found to be an independent risk factor for Il-year
mortality for all patients, there was no significant associa-
tion found between this index and hemoglobin levels.
Similarly, Joosten et al. reported no significant difference in
premorbid Katz index when compared between anemic and
non-anemic older adults admitted to an acute geriatric
ward.?' This is possibly due to the characteristics of our
patients. Most of our participants, whether they were

7



594 M. Alsaeed et al.

anemic or not, were severely unwell with a poor baseline
condition, as evidenced by the high mortality rate and
high prevalence of anemia.

Limitations

Our study has several limitations. The study included
subjects who were selected from patients admitted under
general medicine service in hospital which may not represent
all patients in other services or treatment settings. Also, the
rates of readmission were not included; these data may have
been of value in determining prognostic features. Specific
treatment given during the hospital admission to target
anemia (or lack thereof) was not included in the data
collection, so it is not known whether that influenced the
outcomes being studied. Moreover, data was not available
for the dietary habits of patients, nutritional supplementa-
tion, and socio-economic and living arrangements of the
patients. Future studies with longer follow-up are recom-
mended. These could include comparisons between younger
and older adults and between the different etiologies of
anemia and prognostic outcomes. In addition, further
research is now needed to better understand the mechanisms
and treatment benefits of ACD given its very high prevalence
among older individuals.

Conclusion

The global prevalence of anemia in the elderly is high. It is
even higher among the hospitalized. Our results showed
higher values than previously reported, thus reiterating the
significance of anemia. In addition, our findings demonstrate
the unquestionable role of anemia in developing poorer
health outcomes including prolonged hospitalization and
mortality. Overall, there is no doubt about the significance of
hemoglobin levels. Physicians should pay close attention in
addressing anemia as a chronic disease with significant
impact on the patient’s health including early recovery and
clinical improvement from several pathological conditions.
Hence, the appropriate therapeutic option has to be taken
into account by considering the cause of anemia. It is
imperative that anemic older adults receive adequate clinical
attention and that anemia is not simply considered a normal
part of the ageing process. Therefore, implementing pre-
ventative strategies, early detection, and the treatment of
anemia in older adults should be of utmost importance to
clinicians and administrators alike. Our study is the first of its
kind locally demonstrating the impact of anemia on elderly
hospitalized patients. Further studies, preferably longitudi-
nal, are now needed to study its impact on function, disease
progression, and quality of life.
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