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Abstract

Background: Anemia has a myriad of causes and its prevalence is 
growing. Anemia is associated with increased all-cause hospitaliza-
tion and mortality in community-dwelling individuals above age 65 
years. Our aim was to determine the prevalence and severity of ane-
mia in adult patients in our primary care office and to determine the 
relationship between anemia and medical comorbidities.

Methods: Electronic medical records of 499 adult patients in our sub-
urban internal medicine office were reviewed who had had at least 
one hemoglobin value and did not undergo moderate to high-risk sur-
gery in the preceding 30 days.

Results: About one-fifth (21.1%) of the patients had anemia. The 
mean age of patients with anemia was 62.6 years. Among all patients 
with anemia, 20.3% were males and 79.6% were females. Of these 
patients, 60.1% had mild anemia (hemoglobin 11 - 12.9 g/dL) and 
39.8% had moderate anemia (hemoglobin 8 - 10.9 g/dL). For every 
year of increase in age, there was 1.8% increased odds of having 
anemia. African-American race had 5.2 times greater odds of hav-
ing anemia than the Caucasian race. Hispanic race had 3.2 times 
greater odds of having anemia compared to the Caucasian race. Pa-
tients with anemia had a greater average number of comorbidities 
compared to patients without anemia (1.74 and 0.96, respectively; 
P < 0.05). There was a statistically greater percentage of patients 
with essential hypertension, hypothyroidism, chronic kidney disease, 
malignancy, rheumatologic disease, congestive heart failure, and 
coronary artery disease in the anemic population as compared to the 
non-anemic population. Of the patients, 41% with mild anemia and 
62% with moderate anemia underwent additional diagnostic studies. 
Of the patients, 14.8% had resolution of anemia without therapy in 
1 year, 15.7% were on iron replacement therapy, and 6.5% were on 

cobalamin therapy. No specific etiology of anemia was found in 24% 
of patients.

Conclusion: A higher prevalence of anemia was associated with 
advancing age, African-American and Hispanic ethnicity, and co-
morbidities, such as essential hypertension, hypothyroidism, chron-
ic kidney disease, malignancy, rheumatologic disease, congestive 
heart failure, and coronary artery disease. It is important to be aware 
of the demographic factors and their relationship to anemia in pri-
mary care.
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Introduction

Anemia is a broad entity and often a result of underlying 
disease. There are a myriad of factors which can contribute 
to anemia, including medications, nutritional deficiencies, 
chronic inflammatory conditions, malignancy, renal dys-
function, bone marrow disorders, and inherent disorders in 
red blood cells (RBCs) or hemoglobin production. Recent 
studies have suggested that anemia is quite common among 
adults, and may have a deleterious impact on overall health 
[1-4].

Many studies have shown a relationship between anemia 
and aging [1-4] and ethnicity [1]. Other studies have investi-
gated the effects of anemia on chronic medical conditions that 
affect our adult population, including congestive heart failure 
(CHF), chronic obstructive pulmonary disease (COPD), type 2 
diabetes mellitus (T2DM), chronic kidney disease (CKD), and 
coronary artery disease. Anemia is shown to be associated with 
increased risk of hospitalization in the elderly [5] as well as 
morbidity and resource utilization in patients with CHF [6-8], 
COPD [9], diabetes mellitus with co-existing CKD [10], and 
patients undergoing coronary artery bypass grafting (CABG) 
[11-13].

Since the prevalence of anemia is growing, it has become 
ever-important to search for the underlying cause of anemia in 
primary care. In the outpatient setting, anemia is commonly 
diagnosed with a complete blood count (CBC) assay, which 
provides the hemoglobin value, hematocrit, and mean corpus-
cular volume (MCV). From this information, physicians can 
order subsequent testing to investigate the pathogenesis of the 
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anemia. Many algorithms exist for the investigation of anemia 
in the outpatient setting, most of which are guided by the MCV 
[8].

Many studies have shown that the most common causes 
of anemia in patients greater than age 65 include anemia due 
to nutritional disease, CKD, and chronic inflammation [1-4]. 
However, the cause of anemia remains unexplained in about 
one-third of elderly patients with anemia [1-4]. To our knowl-
edge, there has been no study directed towards the frequency 
that providers conduct a thorough investigation to establish a 
cause for anemia in their patient population.

We hypothesized that the prevalence and severity of ane-
mia in our patient population would increase with increasing 
age and the presence of other medical comorbidities. Our pri-
mary objective was to determine the prevalence and severity 
of anemia in adult patients within our primary care office, 
and determine if there was a relationship between anemia and 
the presence of medical comorbidities. Our secondary objec-
tive was to determine if there was a statistical difference in 
the number of patients with anemia in which at least one sub-
sequent diagnostic test was performed in order to establish a 
cause of the anemia, based on the severity of anemia and the 
comorbidities.

Materials and Methods

Study selection

Our study was a retrospective review of the electronic medical 
records of adult patients who had at least one hemoglobin level 
available for review. This study was reviewed and approved by 
the Institutional Review Board of the Cooper Health System, 
Camden, New Jersey, USA.

Permission was granted to use materials that were col-
lected solely for research study purposes as per the Health In-
surance Portability and Accountability Act (HIPAA) require-
ments, and the informed consent waivers were granted by the 
Institutional Review Board.

We selected 499 adult patients aged 18 years or older 
who had a documentation of hemoglobin level in the elec-
tronic medical record and an office visit between July 2014 
and June 2015. We excluded patients if the office visit was 
not within July 2014 and June 2015 or if the hemoglobin 
value was not available. Additionally, we also excluded pa-
tients with a moderate or high risk surgery in the past 30 
days, or if the hemoglobin level was obtained in an acute 
care setting.

Data collection

We collected the following data on each patient: age; gender; 
race (African American, Hispanic, Caucasian, Asian, and oth-
er); family or personal history of anemia (sickle cell, thalas-
semia, RBC membrane defect, other, and none); smoking his-
tory (current smoker and former smoker); alcohol use; body 
mass index (BMI); associated medical conditions including 

diabetes mellitus, hypertension, hypothyroidism, CKD, malig-
nancy, rheumatologic disease, liver disease, CHF, COPD, and 
coronary artery disease (CAD); hemoglobin level (> 14 g/dL, 
11 - 13.9 g/dL, 8 - 10.9 g/dL, and < 8.0 g/dL); whether further 
diagnostic testing was performed (including serum iron, total 
iron binding capacity (TIBC), ferritin, folic acid, cobalamin, 
fecal occult blood test, protein electrophoresis, or reticulocyte 
count); and treatment for anemia (including iron, cyanocobala-
min, folic acid, erythropoiesis stimulating agents, or no treat-
ment).

Statistical analysis

We entered the patient data in a Microsoft Excel (2013, Red-
mond, Washington, USA) spreadsheet and analyzed them 
using SPSS (Statistical Package for the Social Sciences, ver-
sion 15.01, IBM, Armonk, New York, USA). A sample size of 
greater than 300 patients was selected based on the estimated 
number of patients with a hemoglobin level in the electronic 
medical record. An independent t-test was used to compare 
the mean age between the anemia and non-anemia groups 
and one-way ANOVA was used to compare the mean age be-
tween the anemia severity groups (no anemia, mild anemia 
and moderate anemia). The Mann-Whitney U test was used 
to compare the mean rank number of comorbidities between 
the anemia and no anemia groups, while the Kruskall-Wallis 
test was used to compare the mean rank between the severi-
ties of anemia in our patient sample. Chi-square tests were 
used to determine the relationship between ethnicity and in-
dividual comorbidities with the prevalence and severity of 
anemia.

Among the ethnic groups, Fisher’s exact test was used to 
compare the patients with anemia and patients without anemia. 
A logistic regression was used to determine the odd ratios for 
having anemia with respect to age, gender, ethnicity, and the 
presence of certain comorbid conditions.

Results

A total of 499 patients were included in the study. Of the 
patients that were included in the study, 40.5% were males 
and 59.5% were females. Caucasians were the largest ethnic 
group within our patient population (73.3%), followed by 
African-Americans (10%), Hispanics (8.6%), Asians (2.4%) 
and other ethnicities (4.8%). Non-smokers constituted 60.3% 
of patients, while 11.6% of patients were active smokers, and 
28.1% of patients were former smokers. Moreover, 61.7% had 
active alcohol use, but the amount was not specified (Table 1). 
The majority of our patients had no family history or personal 
history of inherited anemia (99.1% and 90.7%, respectively) 
(Table 1).

Among all patients included in the study, 77.9% of pa-
tients did not have anemia, while 22.1% of patients had mild 
or moderate anemia. Of the patients with anemia, 60% of pa-
tients had mild anemia (defined as hemoglobin 11 - 1.9 g/dL 
in females, hemoglobin 11 - 12.9 g/dL in males), and 40% of 
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patients had moderate anemia (defined as hemoglobin 8 - 10.9 
g/dL in females or males). There were no patients with severe 
anemia, as defined by hemoglobin level of less than 8 g/dL 
(Tables 2-5).

Although the total number of patients in the study was 

499, there were two patients who had missing anemia data. 
Hence, Table 1 reports a descriptive analysis of all 499 patients 
with no stratification, whereas Tables 2 and 3 report compari-
sons between anemia and non-anemia groups in the remaining 
497 patients.

Table 1.  Baseline Demographics of All Patients (N = 499)

Variable Percentage of patients
Male
Female 59.5
Race
  Caucasian 73.3
  African-American 10.6
  Hispanic 8.6
  Asian 2.4
  Other 5.1
Social history
  Current smoker 11.6
  Former smoker 28.1
  Never smoker 60.3
  Active alcohol use 61.7
Family history of hereditary anemia
  Sickle cell anemia 0.2
  Thalassemia 0
  RBC membrane defect 0
  Other 0.6
  No family history of anemia 99.1
Personal history of anemia
  Sickle cell 0.2
  Thalassemia 0.4
  RBC membrane defect 0
  No personal history of anemia 90.7
  Other 8.4
Comorbidities
  Diabetes mellitus 17.2
  Essential hypertension 45.3
  Hypothyroidism 12.8
  Chronic kidney disease 4.6
  Malignancy 10
  Rheumatologic disease 3.8
  Chronic liver disease 4
  Congestive heart failure 2.8
  Coronary artery disease 10.2
  Chronic obstructive pulmonary disease 3
Average age 56.3 years
Average BMI 29.4 kg/m2
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Table 2.  Demographic Comparison of Patients Without Anemia to Patients With Anemia

Patients without anemia (N = 389), % Patients with anemia (N = 108), % P value
Male 44.5 20.3 < 0.0001
Female 55 79.6 < 0.0001
Race
  Caucasian 77.9 56.5 < 0.0001
  African-American 7.5 24 < 0.0001
  Hispanic 7.2 5.5 < 0.0001
  Asian 2.3 2.8 < 0.0001
  Other 5.1 3.7 < 0.0001
Social history
  Current smoker 12.1 10.2 0.5873
  Former smoker 26.9 32.4 0.2689
  Never smoker 60.9 57.4 0.5092
  Active alcohol use 67.8 54.6 0.0846
Family history of hereditary anemia
  Sickle cell anemia 0.3 0 0.5691
  Thalassemia 0 0
  RBC membrane defect 0 0
  Other 0 0
  No family history of anemia 99.7 100 0.5691
Personal history of anemia
  Sickle cell 0 0.93 0.0572
  Thalassemia 0.3 0.93 0.3803
  RBC membrane defect 0 0
  No personal history of anemia 97.4 67.6 < 0.0001
  Other 2.3 30.5 < 0.0001

Table 3.  Comparison of Comorbidities in Patients Without Anemia to Patients With Anemia

Comorbidities Patients without anemia (N = 389), % Patients with anemia (N = 108), % P value
Diabetes mellitus 16.4 19.4 0.4651
Essential hypertension 41.1 59.3 0.0008
Hypothyroidism 10.5 21.3 0.003
Chronic kidney disease 2.3 11.1 0.0001
Malignancy 7.7 18.5 0.001
Rheumatologic disease 2.8 7.4 0.0269
Chronic liver disease 3.3 6.5 0.1355
Congestive heart failure 1.8 6.5 0.0091
Coronary artery disease 7.9 18.5 0.0014
Chronic obstructive pulmonary disease 2.3 5.6 0.08
Average age 54.5 years 62.6 years < 0.0001
Average BMI 29 kg/m2 30.5 kg/m2 0.054
Average number of comorbid illnesses 0.96 1.74 < 0.0001
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When comparing patients without anemia to patients with 
anemia, there were several differences between each group 
that had statistical significance. The average age of patients 
with anemia was 8.1 years greater than the average age of pa-
tients without anemia (Table 3). Further analysis of the age 
groups showed that there was an increasing prevalence of ane-
mia with increasing age (Fig. 1). For every year of increase in 
age, there was 1.8% increased odds of having anemia. Also, 
there was a greater percentage of females in the anemia group 
as compared to the non-anemia group (79.6% compared to 
55%, respectively) (Fig. 2).

In regard to ethnicity, the percentage of African-Amer-
icans with anemia was greater than three times the percent-
age of African-Americans without anemia. In addition, the 
African-American race had 5.2 times greater odds of having 
anemia than the Caucasian race, while the Hispanic race had 
3.2 times greater odds of having anemia compared to the Cau-

casian race (Figs. 3 and 4).
In regard to history and comorbidities, there was a sta-

tistically greater percentage of patients with essential hyper-
tension, hypothyroidism, CKD, malignancy, rheumatologic 
disease, CHF, and coronary artery disease in the anemia 
group as compared to the non-anemia group (Table 3, Fig. 
5). Furthermore, patients with anemia had a greater average 
number of comorbid illnesses as compared to patients with-
out anemia (1.74 and 0.96, respectively), and this difference 
was found to be statistically significant (Tables 2 and 3). The 
components of the social history including smoking, alcohol 
use, and BMI were not found to be statistically significant 
between the anemia and non-anemia groups (Tables 2 and 
3).

When comparing patients with mild anemia and moder-
ate anemia, there was again a statistically significant differ-
ence in African-Americans with moderate anemia compared 

Table 4.  Comparison of Patients With Mild Anemia to Patients With Moderate Anemia

Patients with mild anemia (N = 65), % Patients with moderate anemia (N = 43), % P value
Male 29.2 16.2 0.125
Female 70.7 83.7 0.125
Race
  Caucasian 60.0 51.2 < 0.0001
  African-American 18.5 32.6 < 0.0001
  Hispanic 15.4 9.3 < 0.001
  Asian 3.1 2.3 < 0.001
  Other 3.1 4.7 < 0.001
Social history
  Current smoker 9.2 11.6 0.6882
  Former smoker 35.4 27.9 0.4185
  Never smoker 55.4 60.5 0.6029
  Active alcohol use 60.0 44.2 0.1083
Family history of hereditary anemia
  Sickle cell anemia 0 2.3 0.2215
  Thalassemia 0 2.3 0.2215
  RBC membrane defect 0 0
  Other 0 51.2 < 0.0001
  No family history of anemia 100 44.2 < 0.0001
Personal history of anemia
  Sickle cell 0 2.3 0.2215
  Thalassemia 0 2.3 0.2215
  RBC membrane defect 0 0
  No personal history of anemia 16.9 44.2 < 0.0001
  Other 83.1 51.2 0.0002
Mean corpuscular volume (MCV), fL/cell
  < 80 30.2 4.6 0.0003
  80 - 94 58.1 73.8 0.0893
  > 94 11.6 21.5 0.1875
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to African-Americans with mild anemia (32.6% and 18.5%, 
respectively). There were no statistical differences between 
age, BMI, social history, presence and average number of co-
morbid illnesses (diabetes, essential hypertension, hypothy-
roidism, CKD, malignancy, rheumatologic disease, chronic 
liver disease, CHF, coronary artery disease, or COPD). A 
greater percentage of patients with mild anemia were found 
to have microcytosis (MCV < 80 fL/cell) as compared to 
patients with moderate anemia (30.2% compared to 4.6%, 
respectively). However, there were a statistically greater 

percentage of patients with moderate anemia as compared 
to mild anemia who received further diagnostic evaluation 
to investigate the cause of their anemia (62.7% compared 
to 41.5%, respectively (P < 0.05)). Specifically, our results 
show that providers tend to conduct serum iron studies more 
frequently in patients with moderate anemia. However, other 
non-invasive studies for anemia including folic acid, cobala-
min, fecal occult blood, reticulocytes, and protein electro-
phoresis were not commonly performed on patients and had 
no significant difference in the frequency in which these tests 

Table 5.  Comparison of Patients With Mild Anemia to Patients With Moderate Anemia

Comorbidities Patients with mild anemia (N = 65), % Patients with moderate anemia (N = 43), % P value
Diabetes mellitus 20 18.6 0.8578
Essential hypertension 61.5 55.8 0.557
Hypothyroidism 20 23.3 0.6877
Chronic kidney disease 9.2 11.6 0.6851
Malignancy 20 16.2 0.6201
Rheumatologic disease 6.15 9.3 0.5424
Chronic liver disease 6.15 6.9 0.866
Congestive heart failure 6.15 4.7 0.7401
Coronary artery disease 16.9 18.6 0.8211
Chronic obstructive pulmonary disease 4.6 6.9 0.6
Average age 64.8 years 59 years 0.1127
Average BMI 29.7 kg/m2 31.9 kg/m2 0.186
Average number of comorbid illnesses 1.76 1.72 0.8799

Figure 1. Prevalence of anemia with respect to age.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org976

Anemia in Primary Care J Clin Med Res. 2017;9(12):970-980

were conducted when comparing the mild and moderate ane-
mia groups (Tables 4 and 5, Fig. 6). There were 14.8% of 
anemic patients who had resolution of anemia without ther-
apy in 1 year. Additionally, 15.7% of patients were on iron 

replacement therapy, and 6.5% were on cobalamin therapy. 
Fewer patients in the mild anemia group underwent further 
laboratory investigation for anemia compared to the patients 
in the moderate anemia group (Table 6). No specific etiology 

Figure 2. Prevalence and severity of anemia in males compared to females.

Figure 3. Comparison of racial distributions in patients without anemia (a), mild anemia (b), and moderate anemia (c).
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of anemia was found in 24% of patients.

Discussion

Our study demonstrated three important findings: increasing age 

was associated with increased prevalence of anemia; females, 
African-American race and Hispanic race were at higher risk for 
having anemia; and the presence of one or more comorbidities 
(such as essential hypertension, hypothyroidism, CKD, malig-
nancy, rheumatologic disease, CHF, and coronary artery disease) 
was associated with a higher prevalence of anemia compared to 

Figure 4. Prevalence and severity of anemia with respect to ethnicity.

Figure 5. Prevalence of anemia with respect to comorbidities.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org978

Anemia in Primary Care J Clin Med Res. 2017;9(12):970-980

the patients without these factors. Furthermore, our results also 
show that patients with a greater severity of anemia underwent 
further diagnostic tests to investigate the cause.

Multiple studies have been conducted to determine the 
prevalence of anemia in adults, with special interest in the el-
derly population. For example, an investigation by Guralnik et al 
showed that 11% of men and 10.2% of women greater than the 
age of 65 had anemia [1]. However, another study conducted by 
Izaks et al showed that 17% of men and 28% of women greater 
than the age of 85 had anemia [14]. Other similar studies showed 
that the prevalence of anemia appeared to decrease in younger 
populations (< 60 years of age) [15, 16]. Since anemia is multi-
factorial, there have been efforts to understand the significance 
of anemia amongst the elderly population. Several investigations 
have shown that the presence of anemia may be a risk factor for 
falls that result in fractures [17-19], cognitive dysfunction [20, 
21], complications during hospitalizations [22], and morbidity 
and mortality in the elderly [14]. There are many theories which 

seek to explain the growing prevalence of anemia in the elderly, 
which include inappropriate response to erythropoietin [23], age-
related increases in the secretion of pro-inflammatory cytokines, 
or the propensity of bone marrow failure with increasing age 
[24]. Our study is congruent with the previous findings that the 
prevalence of anemia is associated with increasing age.

Our study demonstrates that the prevalence of anemia 
varies by ethnicity, notably with a greater prevalence of ane-
mia in African-Americans and Hispanics. These findings have 
also been observed in prior investigations. The Third Nation-
al Health and Nutrition Examination Survey (NHANESIII) 
showed that a greater percentage of non-Hispanic African-
American patients had anemia as compared to Caucasian pa-
tients over the age of 65 [1, 25]. Additionally, another study by 
Wu et al also showed a greater prevalence of anemia in Afri-
can-Americans in populations less than 60 years of age [26]. 
One cross-sectional study published by Zakai et al in 2009 
sought to investigate the cause of such racial disparities in the 

Figure 6. Comparison of patients with mild versus moderate anemia who received further diagnostic testing.

Table 6.  Percentage of Patients That Underwent Further Laboratory Investigation for Anemia

Patients with mild anemia (N = 65), % Patients with moderate anemia (N = 43), % P value
Iron 41.5 62.8 0.0314
Total iron binding capacity (TIBC) 24.6 46.5 0.0187
Ferritin 24.6 44.1 0.0342
Folic acid 21.5 23.2 0.8343
Cobalamin 41.5 37.2 0.6543
Fecal occult blood 7.7 18.6 0.0895
Reticulocytes 7.7 18.6 0.0895
Serum protein electrophoresis 1.5 6.9 0.1448
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prevalence of anemia. Interestingly, demographic factors that 
were associated with a higher risk of having anemia included 
lower socioeconomic status, chronic inflammation, vascular 
disease, diabetes, hypertension, and microcytosis [15, 27].

These demographic differences in the prevalence of ane-
mia have sparked further investigation into the impacts of ane-
mia on chronic disease. Several studies have shown a clear 
relationship between anemia and its effects on pre-existing 
cardiovascular disease. Silverberg and colleagues found that 
there was higher 30-day mortality in elderly patients with ane-
mia who were hospitalized with acute myocardial infarction 
[28]. Furthermore, the ELITE II trial and other investigations 
have shown that anemia is an independent risk factor for left-
ventricular hypertrophy and diastolic dysfunction as well as 
morbidity and mortality in patients with CHF [29-31]. Moreo-
ver, anemia in patients with COPD has been shown to be corre-
lated with increased healthcare utilization and hospitalizations, 
decreased quality of life, and decreased survival compared to 
patients with COPD who are not anemic [31, 32].

In addition to cardiopulmonary and vascular disease, ane-
mia may also have prognostic implications in rheumatologic 
disease and malignancy. Correction of anemia secondary to 
chronic inflammation with intravenous iron or erythrocyte 
stimulating agents (ESAs) in patients with rheumatoid arthritis 
led to improved muscle strength, decreased levels of fatigue, 
and reduction in disease activity [32]. Glaspy et al also demon-
strated that patients with non-myeloid malignancies who were 
treated with ESAs had improved functional status and quality 
of life with decreased transfusion requirements [33].

While there have been many studies investigating the demo-
graphic differences and impact of anemia on overall morbidity, 
to our knowledge, our study is the first to demonstrate a rela-
tionship between the severity of anemia and the frequency that 
further diagnostic evaluation is undertaken. We found that pro-
viders conducted serum iron studies more frequently in patients 
with moderate anemia compared to mild anemia, but other non-
invasive tests including folic acid, cobalamin, fecal occult blood, 
reticulocytes, and protein electrophoresis were not commonly 
performed. Further studies should be aimed at determining if 
earlier diagnostic evaluation for anemia affects outcome in terms 
of time to intervention, morbidity, mortality, and quality of life.

The major strengths of our study include its large sample 
size and one office location. However, our study had several 
limitations, including retrospective analysis, and data regard-
ing patients’ medical and family histories that were based sole-
ly on documentation.

We conclude that the prevalence of anemia increases with 
increasing age, female gender, African-American and Hispan-
ic race, and comorbidities, such essential hypertension, hypo-
thyroidism, CKD, malignancy, rheumatologic disease, CHF, 
and coronary artery disease. Furthermore, patients with more 
severe anemia are more likely to undergo further diagnostic 
evaluation to investigate the cause of anemia.
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