
Introduction
Anemia is a common toxicity in patients with cancer, and

numerous investigations have shown that even mild anemia
is associated with a greater burden from symptoms, such as
fatigue, that can, in turn, result in decreased quality of life
(QOL).1-7 Patients undergoing chemotherapy are at
increased risk for anemia, and, if the anemia is not treated,
it can persist well after chemotherapy ends. Studies of treat-

ment for anemia with erythropoietic agents have shown that
QOL improves as anemia remits,8-11 and this QOL
improvement has been especially noticeable in the range of
mild anemia.12

The National Cancer Institute Common Terminology
Criteria for adverse events, version 3.0,13 defines grades of
anemia according to grams of hemoglobin (Hgb) per
deciliter in the presence of other symptoms of anemia such as
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Abstract

The same criterion for mild anemia (hemoglobin [Hgb] level 10-12 g/dL) has been used for male and female patients. Mild anemia
is associated with greater symptom burden and reduced quality of life (QOL). We compared male and female patients who have mild
anemia with each other and with their respective normal groups. Patients (N = 3553) from a community oncology database were
sorted by sex and Hgb level into 3 anemic and 2 normal groups: men with Hgb 10-12 g/dL, men with Hgb 12-14 g/dL, women with
Hgb 10-12 g/dL, men with Hgb ≥ 14 g/dL, and women with Hgb ≥ 12 g/dL. Patients receiving chemotherapy (< 30 days) and/or
growth factor (< 60 days) were excluded. Each case provided same-day scores on the Cancer Care Monitor, a validated measure of
symptom burden, functioning, and health-related QOL comprising 7 scales. Compared with respective normal groups, male and female
patients with mild anemia showed greater symptom burden, lower functioning, and worse QOL (P < 0.05). Compared with normal men
and women, patients with mild anemia showed clinically significant differences in terms of effect size (Cohen’s d, 0.11-0.91). Men with
Hgb 10-12 g/dL were significantly more impaired and had worse QOL than men with Hgb 12-14 g/dL or women with Hgb 10-12 g/dL.
Impact of mild anemia on QOL is significant, and treating men and women by the same standards (Hgb level < 12 g/dL) is likely
incorrect. Mild anemia may be undertreated, especially for men with Hgb levels of 12-14 g/dL.
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fatigue and shortness of breath. Mild or grade 1 anemia is
defined by an Hgb level less than the lower limits of normal
(LLN) and ≥ 10 g/dL. In actual practice and in most research
studies, the LLN is taken to be 12 g/dL without regard for
male and female differences in average or normal Hgb level.
In fact, it is also widely acknowledged that the average or
normal Hgb level for men is 14 g/dL whereas it is 12 g/dL
for women. Clinical, policy, and research decisions are gener-
ally made with a uniform criterion of 12 g/dL being the
defining point of grade 1 anemia for men and women alike. 

This retrospective database investigation of patients with
cancer examined differences between men and women in
terms of symptom burden and QOL when standard limits of
12 g/dL are used to define grade 1 anemia compared with the
use of a different definition for men (Hgb 12-14 g/dL) than
women (Hgb 10-12 g/dL). We also included groups that
contained patients with normal Hgb levels or grade 0 anemia
(men with Hgb ≥ 14 g/dL and women with Hgb ≥ 12 g/dL).
Based on a previous study involving treatment of anemia in
cancer with darbepoetin alfa in which the authors showed
that women had a greater change in QOL than men,5 we
hypothesized that QOL and symptom burden measures may
point to some basic difference between the sexes with regard
to the impact of anemia as defined by the standard criterion
of Hgb level of 10-12 g/dL. Specifically, we addressed the
questions of whether grade 1 anemia is best defined as the
current standard criterion of Hgb level of 10-12 g/dL for men
and women and whether the standard criterion for men
should be different, considering the benchmark to be QOL
and symptom-burden associated with varying levels of ane-
mia as defined by Hgb level.

Materials and Methods
Data were drawn from a community oncology database that

has been functioning at our institution since October 1, 2000.
Patient records included complete blood count (CBC) that
was coordinated with billing data containing information
about treatment procedures and International Classification of
Diseases diagnoses for each case. In addition and as a matter
of routine care, all patients completed a computer-based
measure of symptom burden and QOL at each visit to the
clinic. All patient information is stored in an HL-7–compli-
ant structured query language database that permits anony-
mous retrospective searches of the coordinated information.

Cases were extracted for this cross-sectional investigation
by identifying unique cases according to sex and Hgb cate-
gories as follows:

1. Men with Hgb 10-12 g/dL
2. Men with Hgb 12-14 g/dL
3. Women Hgb 10-12 g/dL 
4. Men with Hgb ≥ 14 g/dL
5. Women with Hgb ≥ 12  g/dL

All cases provided only one determination or observation.
In order to maximize the number of observations of grade 1
anemia, priority was given to observations in which a patient
had an Hgb determination < 12 g/dL and ≥ 10 g/dL (groups
1 and 3). After this criterion was met, no further Hgb deter-
minations were used from that patient. Cases meeting crite-
ria for group 2 were included next. Finally, cases meeting
criteria for groups 4 and 5, respectively, were included. To be
included in the analysis, all cases had to have a primary diag-
nosis of cancer and have concurrent measures of CBC and
symptom burden and QOL. Patients who had received
chemotherapy within 30 days of the measurement of Hgb
were excluded, as were any patients who had received treat-
ment for anemia (eg, transfusion or growth factor) within 60
days of the date of observation. Dates of observed cases
included in the analyses ranged from January 1, 2001,
through November 1, 2003.

Measures of Symptom Burden and Quality of Life
The Cancer Care Monitor (CCM) is a reliable and valid meas-

ure of 6 domains of patient symptoms and functioning, and it
also provides an overall QOL index.14 The domains measured
are: (1) physical symptoms, (2) treatment side effects, (3) dis-
tress, (4) despair, (5) impaired performance, and (6) impaired
ambulation. Scores are normalized T scores (mean, 50; standard
deviation, 10), and higher scores indicate worse symptom bur-
den, except for QOL, in which higher scores indicate better
QOL. Because patients with recent exposure to chemotherapy
were excluded, we did not include the treatment side effects
domain of CCM in this analysis. Inasmuch as fatigue is a chief
complaint of patients with anemia, we also reported scores for
the single item regarding problems with fatigue, which is
scored like all other CCM items on a 0-10 Likert scale with
higher scores indicating greater problems with fatigue.

Statistical Methods
For categoric measures, differences were evaluated with χ2

tests (P < 0.05). For continuous variables, analysis of variance
(ANOVA) and, when appropriate, analysis of covariance
(ANCOVA; P < 0.05) were used. Effect size (Cohen’s d) mag-
nitude of difference estimates were computed with ES, a
computer program for effect size calculation.15

Results
The overall strategy for analysis was to compare 5 groups of

patients varying by sex and anemia status. We also conducted
comparable regression model analyses using Hgb and sex with-
out groups, and these analyses replicated the 5-group analysis.
For ease and clarity of presentation, the 5-group analysis is fea-
tured here. As a result of the nature of sampling from a retro-
spective database, a number of preliminary analyses had to be
performed to rule out alternative hypotheses for the observed
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differences between male and
female patients with grade 1 ane-
mia. In what follows, we present
sample characteristics, preliminary
analyses, and main analyses.

Sample Characteristics
and Anemia Status

Table 1 shows the demographic
and disease characteristics of the 5
groups used for the main analysis.
Men with traditionally defined
grade 1 anemia (Hgb, 10-12 g/dL)
were significantly older than
patients in all 4 other groups, and
men with Hgb levels > 14 g/dL
were significantly younger than all
4 other groups (P < 0.05).
Therefore, in all subsequent analy-
ses, age was entered as a covariate
in the analysis.

In terms of ethnic makeup of
the 5 groups, there was only one
statistically significant difference
among the groups because the
groups were predominantly
white. There were more black
patients in the group of women
with traditionally defined grade 1
anemia than in men with an Hgb
level ≥ 14 g/dL. This was exam-
ined in subsequent analyses and
was not a significant difference in
the main analysis.

In terms of education level
beyond high school, the men with
traditionally defined grade 1 ane-
mia (Hgb, 10-12 g/dL) included a
significantly smaller proportion
(P < 0.05) who went beyond high
school than the other 4 groups,
which were not reliably different
from each other. Because we did
not have any obvious way to con-
trol for this, we did not include
this as a covariate.

Regarding marital status,
men were overall more likely to
be married than women
(62.42% vs. 54.33%; P < 0.05),
but other marital status differ-
ences among groups were not
statistically significant.

Table 1

Demographic and Disease Characteristics by Grade 1 and Grade 0 
Anemia Groups

Table entries are percentages unless otherwise noted.

Men with
Hgb 10-12 g/dL

Men with
Hgb 12-14 g/dL

Women with
Hgb 10-12 g/dL

Men with
Hgb ≥ 14 g/dL

Women with
Hgb ≥ 12 g/dL

Grade 1 Groups Grade 0 Groups

Number of Patients

Mean Age, Years (Range) 

Mean Hgb (Standard Deviation)

Median Hgb 

(Interquartile Range) 

Ethnic Background     

 Black 

 Hispanic 

 Asian/Pacific Islander 

 Native American 

 Caucasian/not Hispanic 

Education ≥ 12 years

Marital Status     

 Married 

 Single 

 Divorced 

 Widowed 

Cancer Diagnosis

 Breast 

 Gastrointestinal 

 Genitourinary 

 Head and neck/thyroid 

 Leukemia 

 Lung 

 Non-Hodgkin’s lymphoma

 Skin 

 Other cancer 

Chemotherapy Exposure

 Chemotherapy in previous 
 395 days (%) 

 Mean (standard deviation) 
 number of days of chemotherapy 
 in previous 395 days

2179

61.12 (95-17)

13.44 (0.89)

13.3

14-12.8

     

9.5

0.6

0.8

0.5

88.6

89.6

     

63.2

8

11

17.8

57.2

7

10.3

1.4

1.6

4.4

4.9

2.2

11

6.1

6.48 (5.95)

138

 69.63 (90-41)

 11.12 (0.53) 

11.2 

11.5-10.68

15.1 

1  

2.8

1.9  

 79.2 

73

73.6 

3.8  

11.3

11.3

0.7

25.4

18.8

7.3 

5.8

 15.9 

5.8

0.7

 19.6

18.84

8.42 (6.68)

316

 64.24 (91-20)

13.08 (0.55)

13.1

13.5-12.7 

13.6

0.4

1.9

 0.8

 83.3

84

76.6

9.4

7.7

 6.3

 0.9 

 25

17.1

5.1

 6

19

7.6

4.1

15.2

12.97 

7.68 (7.23) 

448

63.99 (103-25)

11.29 (0.49)

11.4

11.7-11 

20 

0.5

0.3

0.5 

78.7 

82.5

52.5

6.6

13

27.9

44.4

11.8 

13.6

1.3

2.9 

6.3

4.2

2.1

13.4 

12.05

7.43 (7.54) 

472 

59.09 (87-16)

15.16 (0.88)

15 

15.68-14.5

7 

1 

0.5

0

91.5 

85.9

80.8

7.5 

6.2

5.5

0.7 

22.7

13.4

7.6

4.9

14.4

10.6

9.3

16.1

6.78

10.06 (9.21)

Characteristics
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Preliminary Analyses for Nesting of 
Cancer Diagnosis Within Anemia Groups

As may be expected from the formation of groups by sex and
anemia status, the rates of different cancers within groups were
different. This presented a problem for our main analysis only
insofar as there were systematic differences in symptom burden
and QOL measures for different disease types. We examined
these potential problems of the testing of cancer diagnosis
within anemia groups by conducting a series of ANOVAs with
various combinations of diagnosis as independent variables
with patient CCM responses as dependent variables. In the
first of these analyses involving all 9 cancer diagnoses listed in
Table 1, we found a pattern of differences across the 6 CCM
scales and the single CCM item assessing fatigue severity such
that lung cancer and head and neck cancer consistently showed
more severe symptom burden, functioning problems, and
lower QOL compared with other cancer types, especially breast
cancer and skin cancer, the latter 2 being generally the least
impairing of all. In the case of lung cancer differences, 6 of 7
measures (distress was the exception) were significantly worse
(P < 0.05) for patients with lung cancer compared with breast
or skin cancers. A similar pattern was observed in the compar-
ison of patients with head and neck cancer, with 6 of 7 meas-
ures (impaired performance was the exception) being
significantly worse (P < 0.05) compared with patients with
breast or skin cancer. 

Given that the natural distribution of patients with breast
cancer among the 5 anemia groups was obviously unbal-
anced, we examined the question of whether differences
observed among the 5 groups could have been attributable to
the relative distribution of breast cancer. If this were true,
one would expect that the anemia groups with the higher
proportions of patients with breast cancer would show gen-
erally better scores on the CCM scales and fatigue item. To
examine this issue, we followed Keppel’s suggestion16 and
formed diagnosis groups composing breast cancer versus all
other cancer types and conducted a regression analysis using
the 5 anemia groups with 2 diagnosis groups (breast vs.
other) in the model. If the differential presence of breast can-
cer in the 5 anemia groups accounted for differences among
the 5 groups, such a model should show a significant inter-
action between the anemia groups and the presence of breast
cancer versus other cancers. For 6 of 7, measures there was no
significant interaction (all P > 0.3). This analysis also showed
a significant (P < 0.05) interaction for the CCM scale for
physical symptoms, but this interaction resulted from the
fact that, within one group of women (group 3, women with
Hgb 10-12 g/dL), patients with breast cancer reported lower
symptom burden compared with patients with other cancers. 

Using a similar analytic strategy, we examined the ques-
tion of whether differences between the anemia groups could
have been moderated by any differences in the rates of lung
cancer and head and neck cancer. In this model, we examined

the interaction between the group differences and any differ-
ences attributable to a diagnosis grouping of lung or head
and neck cancer versus all other cancer types. For 6 of 7 meas-
ures there was no significant interaction (all P > 0.17). The
1 significant (P < 0.05) interaction, for the CCM scale for
impaired performance, was caused by the fact that, within
both normal groups (group 4, men with Hgb ≥ 14 g/dL; and
group 5, women with Hgb ≥ 12 g/dL), patients with lung
cancer or head and neck cancer reported more impaired per-
formance than did patients with other cancers.

A final consideration for preliminary analysis concerned
the history of exposure to chemotherapy among the 5 groups.
We excluded from the analysis any patients who had received
chemotherapy within 30 days before our observation of their
anemia status. Nevertheless, it is possible that the exclusion
criterion would have been differentially distributed in the 5
groups among patients who had received chemotherapy in
the year before those 30 days. Such a differential history of
chemotherapy exposure could account for any differences
observed in symptom burden and QOL and could be the real
cause of any differences observed among the 5 groups. To
examine this possibility, we were able to reconstruct the his-
tory of chemotherapy exposure by the number of patients in
each group who had any chemotherapy versus no chemother-
apy in the previous 395 days (no chemotherapy in 30 days
before observation plus 365 days). Also, for those who had
some chemotherapy exposure, we computed the average num-
ber of days on which they had some record of having received
chemotherapy in the previous 395 days. These group charac-
teristics are reported in the last 2 rows of Table 1. Regarding
the percentage of patients in each group who received any
chemotherapy, χ2 analyses showed that the 3 anemia groups
did not differ significantly (all P > 0.1). As might have been
expected, all 3 anemia groups had a greater proportion of
patients who had received chemotherapy compared with
either of the 2 normal groups with no anemia (all P < 0.01).
Interestingly, among those in each group who did receive
chemotherapy, the average number of days on which chemo-
therapy was administered in the previous 395 days was not
significantly different among the groups (P > 0.15).

Main Analyses for Five Anemia 
Groups with Age as a Covariate

Results of the main analysis using age as a covariate in the
5-group ANCOVA are shown in Table 2. Significant
ANCOVAs (1 for each CCM measure) were followed with
Bryant-Paulson paired comparisons of adjusted means (P < 0.05).
With the exception of the CCM impaired ambulation scale,
the pattern of statistically significant differences was consis-
tent for all CCM measures, including the single-item measure
of fatigue. Men with Hgb levels 10-12  g/dL were consistent-
ly more fatigued, had greater symptom burden, showed greater
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distress and despair, had more impaired performance,
and indicated lower QOL than did women with Hgb
levels 10-12 g/dL. The latter group did not differ
significantly from men with Hgb levels 12-14 g/dL.
In addition and as might have been expected, the
normal groups showed a consistent pattern of hav-
ing significantly less symptom burden and higher
QOL than did the grade 1 groups, regardless of
how the grade 1 groups were defined in terms of
Hgb criteria. Considering all 5 groups, men with
Hgb levels 10-12 g/dL were significantly worse off
than any of the other 4 groups.

As an additional check on the specificity of these
findings regarding anemia, we examined responses
across 4 additional items that pertained about
symptoms believed to be unrelated to anemia: burn-
ing in hands or feet, urine discoloration, blurred or
double vision, and mouth sores. None of the 5 ane-
mia groups showed significant differences versus
each other in any of these symptoms.

The magnitude of differences between the 3 ane-
mia groups and their respective sex-appropriate normal
group are shown in Figure 1. Absolute values of effect sizes
(Cohen’s d) ranged from 0.11 to 0.91. Although there is no
broad consensus regarding how to quantify clinically
important differences and clinically important changes in
QOL measures,17 one approach is to examine effect sizes for
measures that have also been benchmarked to laboratory
findings and/or disease status variables. The short form
(SF)–36 questionnaire has been so evaluated, and the effect
sizes observed in this investigation exceed criteria for mini-
mal clinically important differences (0.09-0.28) on SF-36
scales.18 The relative impairment of men with Hgb levels of
10-12 g/dL is again very prominent, with effect sizes rang-
ing from 0.36 to 0.91.

Discussion
These results replicate consistent findings in the literature

on cancer and anemia showing that even mildly anemic
patients with cancer have greater symptom burden, worse
functioning, and lower QOL than do comparable patients
without anemia.4,6 In addition, these results show that the
customary way of defining mild anemia according to the
same Hgb criteria (Hgb, 10-12 g/dL) for male and female
patients can be misleading when symptom burden, function-
ing, and QOL are of interest. Men with Hgb levels 10-12
g/dL consistently had greater symptom burden, more
impaired performance, and lower QOL than all of the other
4 patient groups included in this investigation. 

One such difference between men with Hgb levels 10-12
g/dL and women with Hgb levels 10-12 g/dL stands out as
an anomaly: differences between these 2 groups for the CCM

scale of general distress. The difference was statistically sig-
nificant and was unprecedented, given the fact that, on all
such measures of distress, women typically show worse scores
or higher distress than do men.19-24 The reverse was the case
in this investigation.

Overall and judged from the standpoint of CCM measures,
the male group that was generally comparable to women
with Hgb levels 10-12 g/dL was the male group with Hgb

Table  2

Age-Adjusted Cancer Care Monitor Measures for Grade 1 
and Grade 0 Anemia (Mean ± Standard Error)

Men with
Hgb 10-12 g/dL

Men with
Hgb 12-14 g/dL

Women with
Hgb 10-12 g/dL

Men with
Hgb ≥ 14 g/dL

Women with
Hgb ≥ 12 g/dL

Grade 1 Groups Grade 0 Groups

Fatigue Item 

Physical Symptoms 

General Distress 

Despair 

Impaired Performance 

Impaired Ambulation 

Quality of Life 

 2.64 ± 0.06§

 46.93 ± 0.22§

 49.84 ± 0.22†

 49.13 ± 0.19‡

 49.9 ± 0.32‡

 52.41 ± 0.27†

 52.39 ± 0.29‡

 4.45 ± 0.24*

 53.26 ± 0.89*

 53.32 ± 0.87*

 53.87 ± 0.78*

 57.85 ± 1.41*

 55.75 ± 1.2*

 45.25 ± 1.29*

3.15 ± 0.16†

 49.87 ± 0.58†

 49.66 ± 0.58†

 50.83 ± 0.52†

 55.68 ± 0.88†

55.16 ± 0.75*

 49.28 ± 0.8†

3.47 ± 0.13†

49.33 ± 0.49†

 51.21 ± 0.49‡

 50.39 ± 0.44†

 55.09 ± 0.73†

 54.43 ± 0.62*

 48.91 ± 0.67†

 2.28 ± 0.13‡

45.53 ± 0.48‡

 47.04 ± 0.47§

 48.54 ± 0.43‡

 49.81 ± 0.7‡

 53.85 ± 0.59*

 53.48 ± 0.64‡

Characteristic

Adjusted means with different symbols across rows are significantly different (P < 0.05) by Bryant-
Paulson comparisons.

Figure 1

Effect Size Differences Between Three Grade 1 
Anemia Groups

Positive effect size (Cohen’s exact d) values indicate greater symptom burden, and 
negative effect size values indicate lower quality of life. Effect sizes for male groups are 
calculated relative to normal men (Hgb ≥ 14 g/dL), and effect sizes for women are 
calculated relative to normal women (Hgb ≥ 12 g/dL).
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levels 12-14 g/dL. This pattern of findings was not account-
ed for by age and disease type differences that were nested
within the groups formed for this investigation. These find-
ings have implications for clinical practice, research studies,
and policy decisions regarding the treatment of anemia in
patients with cancer.

Considering that mild anemia can have an impact on the
functioning and QOL of patients with cancer, it is important
for clinicians to adopt different standards for men than
women when it comes to treatment for mild anemia. All else
being equal, postponing intervention for anemia until men
experience Hgb decreases to within the range of 10-12 g/dL
may actually place them at greater risk for QOL deterioration
compared with women treated under the same rubric. This is
particularly important in light of the fact that QOL improve-
ments with anemia remediation appear to be nonlinear, with
a greater QOL impact in the range of 11-12  g/dL12 than for
other ranges. Based on our investigation, we would expect
that the rate of change in QOL may in fact be different for
men and women in terms of identifying the range of Hgb in
which maximum QOL change occurs. Crawford et al did not
analyze their data separately by sex of the participants, but a
reanalysis of those data relating QOL change to Hgb change
should be undertaken. If such a reanalysis replicated sex dif-
ferences along the lines presented in this investigation, it
would seem reasonable to consider redefining the criteria for
mild anemia in men.
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