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Abstract

Clinical screening for pallor is one of the most common
methods of screening for anaemia. Health workers ex-
amine the face, inner lower eyelids or conjunctiva, palms,
nail beds, and other body parts for paleness or pallor that
may be a sign of anaemia. MotherCare found 17 studies
that evaluated the sensitivity and specificity of using pallor
to identify individuals with anaemia. The focus was to
review the sensitivity of pallor screening to detect indi-
viduals with severe anaemia and to make recommenda-
tions to improve the sensitivity of screening for pallor.
The studies confirmed that sensitivities increased as the
haemoglobin level decreased.

Introduction

Iron deficiency and iron-deficiency anaemia, as meas-
ured by low haemoglobin, are the most prevalent nu-
tritional deficiencies in the world. Anaemia is the most
serious manifestation of iron deficiency, and it is esti-
mated that for every person with anaemia, there is at
least one other with iron deficiency [1]. Women of re-
productive age and small children are at greatest risk,
with an estimated 50% to 60% of pregnant women
and 40% of small children suffering from anaemia [2–4].
Anaemia during pregnancy is a major health concern
because it has been associated with increased risks of
maternal morbidity [5], maternal mortality [6–9], and
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poor birth outcomes, including stillbirth, prematurity,
low birthweight, and perinatal and neonatal mortality
[1–2, 6, 10–12]. It is estimated that favourable preg-
nancy outcomes are compromised by 30% to 45% when
women have anaemia [3, 13, 14].

Because the consequences of anaemia increase as
haemoglobin falls, the prevalence of severe anaemia
(haemoglobin < 7 g/dl) should be of concern and war-
rants special actions. Although severe anaemia makes
up a relatively small proportion of overall anaemia in
most countries, a public health problem exists when
even 2% of pregnant women have severe anaemia be-
cause of the poor birth and delivery outcomes associ-
ated with very low haemoglobin [15].

Where the cost of screening is affordable, it is possi-
ble to screen for iron deficiency several times during
pregnancy and instruct women to take iron pills as
needed. In these situations, other causes of anaemia
(e.g., vitamin B12 and folic acid deficiencies) can be
assessed and treated appropriately. Given the life-
threatening consequences of severe anaemia, it is also
desirable to identify women with severe anaemia so
they can be given more iron and treated for other causes
of anaemia, such as parasitic infections. Women with
severe anaemia should receive follow-up and be referred
to a higher-level health facility if their haemoglobin
values do not reach a safe range before labour and
delivery. A dilemma exists in developing countries,
because to identify severe anaemia, blood samples would
need to be collected for every woman attending pre-
natal care sessions. In these countries, where screen-
ing supplies are costly and not consistently available
and where taking a fingerprick sample of blood may
be unacceptable, other methods are needed to identify
women with severe anaemia.

One low-cost method for identifying cases of anae-
mia is by clinical examination for pallor, although this
method is generally recognized as having low sensitivity*
for all anaemia (haemoglobin < 11 g/dl). Although the

* Sensitivity is the ability to correctly identify those who have
the disease and is calculated by dividing the number of true
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TABLE 1. Studies of pallor in moderate to severe anaemia (haemoglobin < 8 g/dl)

General description: Hb cut-off and sensitivity and
Study n, country, examiners Gold standard specificity of examination Examination sites

Hb, Haemoglobin.

Luby et al. [24] Using
clinical signs to
diagnose anaemia
in African children
(1995)

n = 1,104 children
under 5 yr in rural
Malawi

3 non-physician
health-care workers
with training in two
hospital-based
outpatient clinics
examined children

HemoCue Sensitivity
Hb < 5 g/dl: 93%
Hb 5-8 g/dl: 66%

Specificity
Hb < 5 g/dl: 57%
Hb 5-8 g/dl: 68%

Conjunctiva,
tongue, palm,
nail beds

Ghosh and Mohan
[30] Screening for
anemia (1978)

n = 886 (528 children,
207 adults, 151
pregnant women)
in India

4 fieldworkers with
some education and
training in basic
health care
examined subjects

Cyanmethae-
moglobin
method

Sensitivity
Hb < 6 g/dl: 100%
Hb 6-9 g/dl: 66%
Hb 9-11 g/dl: 50%

Specificity
Children with Hb < 11 g/dl: 80%

Tongue, lips,
and nails using
anaemia
recognition
card

Meda et al. [34]
Anaemia among
women of
reproductive age in
Burkina Faso
(1996)

n = 251 women of
reproductive age
(non-pregnant,
pregnant, and
lactating) in
Burkina Faso

Trained fieldworkers
examined women

HemoCue Sensitivity
Hb < 7 g/dl: 100%
Hb 7 to < 10 g/dl: 43%
Hb < 11 g/dl: 16%

Conjunctiva

Gujral et al. [29]
Agreement between
hemoglobin
estimation and
anemia recognition
card in assessment
of anemia in
pregnant women
(1989)

n = 211 pregnant
women in India

Trained medical
interns examined
women

Cyanmethae-
moglobin
method

Hb < 8 g/dl
Sensitivity 67%
Specificity 41%

Lips, tongue, nail
beds using
anaemia
recognition
card

Yip [1] Iron
deficiency:
contemporary
scientific issues and
international
programmatic
approaches (1994)

n = 743 Ethiopian
refugee women in
Somalia

No details on training
or examiners

HemoCue Hb < 7 g/dl
Sensitivity 53.4%
Specificity 90.6%

Conjunctiva,
tongue, nail
beds, palms

positives (TP) by the number of true positives plus the number
of false negatives (FN): TP/(TP + FN). Specificity is the ability
to identify those who do not have the disease and is calculated
by dividing the number of true negatives (TN) by the number

of true negatives plus the number of false positives (FP): TN/
(TN + FP). Sensitivity and specificity are determined by
comparing the results of the screening test with a “gold standard”
or definitive diagnostic procedure (e.g., a laboratory test) [16].

E. Dusch et al.
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World Health Organization (WHO) [17, 18] recom-
mends that all pregnant women be clinically screened
(using pallor) for anaemia as part of their antenatal
check-up, there have been no recommendations for
using pallor screening to identify women with severe
anaemia. The purpose of this paper is to review the lit-
erature and results from recent field trials to determine
if this method is useful in identifying severe anaemia
and to make recommendations on the use of pallor
screening to detect severe anaemia.

Methods

A Medline search of the literature from 1978 to 1997
was conducted to identify studies for review. Key words
used to conduct the search included “anaemia and pal-
lor,” “anaemia and clinical signs,” “testing, sensitivity,
and anaemia,” and “anaemia and physical examination.”
Because it was of interest to show how clinical signs
can be used to identify anaemia, studies were used in
which the sensitivities of the examinations were reported
or could be calculated. In addition to the literature re-
view, iron specialists and journal article authors were
contacted. Although we surveyed the literature for all
studies evaluating the usefulness of pallor screening,
we will focus only on studies in which the sensitivity
of detecting moderate to severe anaemia (haemoglobin
< 8 g/dl) was examined. However, we used all studies
to determine ways to improve pallor screening. These
are included in the Discussion section and in tables 2
and 3.

In two anaemia prevalence surveys supported by
MotherCare (a programme of John Snow, Inc., funded
by the US Agency for International Development), in-
volving over 600 pregnant women, pallor screening was
conducted before haemoglobin values were taken using
the HemoCue.

Results

Seventeen studies were identified in which pallor was
used as a screening tool to identify anaemia [1, 19–34].
Four of these studies were conducted with Western
populations [19–22] and 13 studies with developing
country populations [1, 23–34]. Five studies included
mixed populations of men, women, pregnant women,
adolescents, and children [27, 28, 30, 31, 33]. Three
studies were conducted on women only [1, 29, 34]. Two
studies included only men [20, 23], and two studies
were conducted on children under five years of age [24,
25]. Four studies were conducted on adult men and
women [19, 21, 22, 32], and one study gave little de-
scription of the study population [26]. Four of the five
published studies that looked at severe to moderate
anaemia included women [1, 29, 30, 34]. The fifth study

involved children only [24]. Physicians and other health
workers of various skill levels and experience conducted
the screenings. The studies varied in the amount of
detail they provided on training, examination proce-
dures, and environmental conditions during the ex-
aminations. Most of these studies examined the pale-
ness of several different areas, such as the face, nail beds,
tongue, palms, and conjunctivae and compared them
against a gold standard for haemoglobin, including
copper sulphate, the cyanmethaemoglobin method, the
Coulter counter, the haemoglobinometer, and the
HemoCue instrument, which uses the cyanmethaemo-
globin reagents (for a description of these methods,
see ref. [35]).

The majority of studies define anaemia according
to haemoglobin levels, although two studies used hae-
matocrit values [19, 23]. The research showed that in
conducting clinical screenings of moderate to severe
anaemia (haemoglobin < 8 g/dl), using pallor of a va-
riety of body sites, the sensitivity is relatively high: from
53% to 100%. A more detailed review of the literature
is shown in tables 1 to 3.

Review of the literature

Women

Yip [1] and other investigators assessed pallor of the
conjunctiva, tongue, nail beds, and palms in 743 Ethio-
pian refugee women in Somalia. For the clinical ex-
amination, women were classified as “definitely anae-
mic,” “probably anaemic,” or “normal.” Fifty-three
percent of women with severe anaemia (haemoglobin
< 7 g/dl) were identified; the specificity was 90.6%.

Gujral et al. [29] looked at the sensitivities and
specificities of clinical examinations of 211 pregnant
women from rural and tribal villages in Gujarat, In-
dia, using an anaemia recognition card developed by
the Voluntary Health Association of India to help com-
munity health workers identify anaemia by signs of
pallor in the lips, tongue, and nails. Sixty-seven per-
cent of women with anaemia (haemoglobin < 8 g/dl)
were identified; the specificity was 41%.

Meda et al.[34] studied anaemia among women of
childbearing age in Bobo-Dioulasso, Burkina Faso.
Fieldworkers were trained to examine the conjunctiva
for signs of anaemia in 251 women. Haemoglobin con-
centration was estimated by HemoCue and then vali-
dated by a Coulter counter. Haemoglobin cut-offs
followed WHO guidelines. The overall sensitivity of
determining anaemia (haemoglobin < 11 g/dl) from
pallor was only 16%. The sensitivity increased to 43%
in the 20 women with haemoglobin < 10 g/dl. How-
ever, the sensitivity was 100% in the three women with
severe anaemia (haemoglobin < 7 g/dl).

In MotherCare-supported research in Malawi, 197

Clinical screening for anaemia
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women were examined for conjunctival pallor. The sen-
sitivity for identifying women with severe anaemia (hae-
moglobin < 7 g/dl) was 83.3% (n = 5), and the specificity
was 80%. The sensitivity for moderate anaemia (hae-
moglobin 7–10.9 g/dl) was 25%. In Indonesia, 409 preg-
nant women were examined; the sensitivity of conjunc-

tival pallor for severe anaemia was 100% (n = 5), and
the specificity was 80%.

Pregnant women, adults, and children

Ghosh and Mohan [30] used the anaemia recognition

TABLE 2. Studies of pallor in developing countries

General description: Hb cut-off and sensitivity and
Study n, country, examiners Gold standard specificity of examination Examination sites

Ekunwe [33]
Predictive value of
conjunctival pallor
in the diagnosis of
anaemia (1997)

n = 2,697 men,
women, children
in Lagos, Nigeria
(1,449 males,
1,248 females)

Researcher conducted
examinations

Oxyhaemo-
globin

Hb < 10 g/dl
Sensitivity 25%
Specificity 89%

Conjunctiva

Thaver and Baig [25]
Anemia in children:
Part I. Can simple
observations by
primary care
provider help in
diagnosis? (1994)

n = 947 children 6–60
mo old in squatter
settlement in
Karachi, Pakistan

Physicians with
training to detect
pallor examined
children

HemoCue Hb < 11 g%
Sensi- Speci-
tivity ficity

Conjunctiva 74.1% 64.5%
Tongue 20.2% 94.1%
Nails 14.9% 96.1%
Palms 32.0% 89.7%

Combination of
conjunctiva and:
 Palms 78.6% 62.1%
 Nails 75.6% 63.5%
 Tongue 75.2% 63.1%

Conjunctiva,
tongue, nail
beds, palms

Khan et al. [28]
Relationship of
intestinal
parasitism, malaria,
and undernutrition
to prevalence of
anemia in an urban
community (1990)

n = 113 men, women,
and children in
urban India

No details on training
or examiners

Not given WHO cut-off levels for Hb
Sensitivity 31.9%

Conjunctiva,
skin, nail beds

Sanchez-Carrillo [26]
Bias due to
conjunctiva hue and
the clinical
assessment of
anemia (1989)

n = 219 subjects in
clinic in Mexico

657 independent
observations: 179
described as “pink”
and 478 as “reddish”

3 non-clinicians
examined patients

Not given Hb < 9.9 g/dl
52% of subjects with pinkish hue

and 38.9% with reddish hue
were correctly classified as
anaemic or non-anaemic

Conjunctiva

Sanchez-Carrillo et al.
[27] Test of a non-
invasive instrument
for measuring
hemoglobin
concentration
(1989)

n = 200 (118 females,
82 males, all > 12 yr
old) in Mexico

2 medical profess-
ionals and 1 non-
medical professional
examined patients

Not given Hb < 13 g/dl
Sensitivity 63%
Specificity 72%

Hb < 11 g/dl
97% identified correctly

Conjunctiva
using colour
shades

E. Dusch et al.
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Wurapa et al. [31]
Evaluation of
conjunctival pallor
in the diagnosis of
anemia (1986)

n = 627 were exam-
ined for pallor and
had haemoglobin
estimates (269 males,
358 females, includ-
ing children); 951
were examined for
pallor (406 males,
545 females, includ-
ing children) in
Zambia

2 physicians
examined different
groups of subjects

Coulter
counter

Hb ≥10 g/dl; n = 627

Sensitivity
Physician A 32.7%
Physician B 4.0%
Both 18.6%

Specificity
Physician A 90.4%
Physician B 100%
Both 95.8%

Conjunctiva

TABLE 2. Studies of pallor in developing countries (continued)

General description: Hb cut-off and sensitivity and
Study n, country, examiners Gold standard specificity of examination Examination sites

Hb, haemoglobin; Hct, haematocrit.

Glass et al. [23] The
value of simple
conjunctival
examination in field
screening for
anemia (1980)

n = 64 male
agricultural workers
on a Guatemalan
coffee plantation

3 physicians and 2
medical students
examined men

Cyanmethae-
moglobin
method

Hct < 36% or Hb < 11.9 g/dl
Sensitivity and specificity > 70%

Conjunctiva

Jacobs et al. [32]
Observer bias and
error in the
integumentary
clinical diagnosis
of chronic anemia
(1979)

n = 74 white patients
(44 women, 30 men;
mean age, 65.6 yr)
in hospital in South
Africa

Researchers examined
patients

Cyanmethae-
moglobin
method

Men: Hb < 14.3 g/dl
Women: Hb < 12.3 g/dl
Sensitivity and specificity not

given

Conjunctiva, oral
mucosa

card to detect anaemia in 886 children, adults, and preg-
nant women in India. The fieldworkers were able to
correctly identify 100% of patients with severe anaemia
(haemoglobin < 6 g/dl), 66% of those with moderate
anaemia (haemoglobin 6–9 g/dl), and 50% of those
with mild anaemia (haemoglobin 9–11 g/dl). In addi-
tion, 70% to 80% of all subjects with haemoglobin above
11 g/dl were correctly identified as non-anaemic.

Children under five years of age

Luby et al. [24] evaluated the ability of health workers
in rural Malawi to identify anaemia in 1,104 children
under five years of age by examining pallor of the con-
junctiva, tongue, palms, and nail beds. Health workers
used their own judgement to assess severity of pallor
and graded pallor as “definite,” “probable,” or “absent.”
The sensitivity and specificity of pallor were highest
(93% and 57%, respectively) for severe anaemia (hae-
moglobin < 5 g/dl in children). The sensitivity and

specificity of pallor screening were 66% and 68%, re-
spectively, for moderate anaemia (haemoglobin 5–8 g/dl
in children).

Discussion

Although pallor has been extensively used in the ante-
natal care setting to identify cases of anaemia, it is widely
known not to be useful for identifying the entire spec-
trum of anaemia from mild to severe (i.e., haemoglobin
< 11 g/dl for pregnant women). In fact, some researchers
feel that screening is not useful because of individual
variability [personal communications from Dr. James
Cook of the University of Kansas, USA, 1995, and Dr.
Alan Fleming of the University Teaching Hospital in
Lusaka, Zambia, 1996]. The authors of this review agree
that there is wide variation in results (16%–78% sen-
sitivity) in identifying those with anaemia but disagree
that this variation is due only to subject differences.

Clinical screening for anaemia
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The accuracy of the measurement depends also on the
body part being examined and the skill of the physi-
cian or health worker.

On the basis of the studies reviewed here, there may
be several ways to improve the sensitivity of clinical
signs to identify anaemia. It appears that the accuracy
of pallor screening is not dependent on years of clini-
cal experience [19, 29, 31]. Instead, the sensitivity of
pallor screening can improve when health workers are
trained specifically to identify anaemia using clinical
signs and to use the best body sites and environmen-
tal settings while doing the examination [25, 30, 36].

Two studies [24, 25] found that health workers at all
levels (e.g., in the community and at facilities) with
training were successful in identifying signs of anae-
mia, especially moderate to severe levels. Immediate
feedback, in which workers detect pallor and compare
their results with an accurate test for haemoglobin,
appears to be an important component of training [23–
27]. In Kenya using clinical signs to detect anaemia was
more accurate when health workers knew their own
haemoglobin values and were able to use their own
palms to compare with the palms of children [Dr. Jane
Zucker, Centers for Disease Control and Prevention,

TABLE 3. Studies of pallor in Western countries

General description: Hb cut-off and sensitivity and
Study n, country, examiners Gold standard specificity of examination Examination sites

Gjorup et al. [21] A
critical evaluation
of the clinical
diagnosis of anemia
(1986)

n = 180 (108 women
and 72 men;
median age, 69 yr)
in a hospital in
Denmark

3 physicians
examined patients

Hemalog 8 Men: Hb 8.0–11.0 g/dl
Women: Hb 7.0–10.0 g/dl
Sensitivity range 27%–44%
Specificity range 88%–95%

Skin, nail beds,
conjunctiva

Strobach et al. [20]
The value of the
physical examina-
tion in the diagnosis
of anemia (1988)

n = 50 white men in a
veterans’ hospital in
Missouri, USA

Physicians examined
patients

Not given Hb < 10 g/dl
Conjunctival pallor 81%
Absence of nail bed blanching

81%
Nail bed pallor 56%
Palmar crease 50%

Conjunctiva
using colour
tint selector,
nail beds,
palmar creases

Nardone et al. [19]
Usefulness of
physical
examination in
detecting the
presence or absence
of anemia (1990)

n = 103 white
patients (98 men
and 5 women; mean
age, 60 yr) in a
veterans’ hospital
in Oregon, USA

3 physicians
examined patients

Not given Hct 40%, Hb < 13 g/dl
Sensitivity: palms 53%; pallor at

any site 65%
Specificity: palmar creases 100%;

pallor at any site 95%

Hct 35%, Hb < 12 g/dl
Sensitivity: palms 64%; pallor at

any site 77%
Specificity: palmar creases 99%;

pallor at all 3 94%

Hct 30%, Hb < 10 g/dl
Sensitivity: palms 67%; pallor at

any site 80%
Specificity: palmar creases 98%;

pallor at all 3 87%

Conjunctiva,
palms, palmar
creases, face,
nail beds

Sheth et al. [22]
The relation of
conjunctival pallor
to the presence of
anemia (1997)

n = 302 (171 males
and 131 females) in
racially diverse
hospital setting in
Toronto, Canada

2 medical students
and 1 physician
examined patients

Not given Hb < 9 g/dl
Sensitivity 54.5%
Specificity 74.9%
Values converted from likelihood

ratios

Conjunctiva

E. Dusch et al.
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Georgia, USA, personal communication, 1996].
The use of different sites to improve the sensitivity

of pallor screening is not conclusive. Generally, it ap-
pears that the use of a combination of sites (conjunc-
tiva, nail beds, and palmar creases) can improve sensi-
tivity. When only a single site is used, the conjunctiva
is best in adults because it is not affected by race and
requires less training to obtain accurate results. For
children, nail beds and palmar pallor seem the most
useful, possibly because the surface area of the con-
junctiva is too small in children.

Environmental conditions may affect the accuracy
of pallor screening. For example, examining subjects
in a well-lit room or in daylight is preferred. In areas
where women cook indoors, smoke may cause an unu-
sually high incidence of conjunctivitis, causing hyper-
aemia or an unusual amount of blood flow to this part
of the body. The use of tobacco or betel leaf can dis-
colour the tongue, mouth, and hands, making clinical
examination difficult [30].

Several studies [20, 27, 29, 30] used comparison aids
to increase the sensitivity of pallor screening. Only one
study [20] showed that a comparison guide, in this case
a colour tint selector, produced high sensitivities in the
detection of moderate anaemia. Even if comparison
aids increase sensitivity substantially, they may be ex-
pensive and difficult to maintain.

Pallor screening is usually conducted to target lim-
ited supplies of iron and folate supplements. This is
not an acceptable public health strategy. Instead, health
workers need to be aware that pallor screening is not
sensitive enough to detect the majority of pregnant
women with anaemia and that enough iron and folate
pills should be procured so that all women receive the
recommended number of pills during pregnancy. Where
the prevalence of anaemia is less than 40%, women
should take 60 mg of elemental iron and 400 µg of
folic acid daily for six months during pregnancy. Where
the prevalence of anaemia is over 40%, women should
take 60 mg of elemental iron and 400 µg of folic acid
daily for six months during pregnancy and for three
months postpartum [15].

It is clear from the small number of studies reviewed
here and the MotherCare field studies that pallor screen-
ing can be used as a tool for identifying women with
severe anaemia. In three of the four studies that looked
at cases of severe anaemia (haemoglobin < 7 g/dl), it
was possible to correctly identify 93% [24] and 100%
[30, 34] of individuals with severe anaemia. In the fourth

study, researchers were only able to detect 53% of women
with severe anaemia [1]. Gujral et al. [29] were able to
identify 67% of pregnant women at a haemoglobin cut-
off of < 8 g/dl.

Women who are identified with severe anaemia
through pallor screening ought to be targeted for spe-
cial follow-up. Pregnant women with pallor who are
at less than 36 weeks of gestation should be given a
higher dosage of iron and folate tablets and, like their
less anaemic counterparts, counselled on the impor-
tance of taking them and asked to return within 30
days to be reexamined and questioned about pill-tak-
ing. Since women with anaemia have fatigue and of-
ten feel noticeably better after taking iron pills for a
couple of weeks, they should be asked about their en-
ergy levels, which can also be a proxy for compliance.
Although some women with less severe anaemia will
be classified as being severely anaemic (false positives)
according to pallor screening, follow-up efforts with
women will also be beneficial, since most of these women
will be mildly anaemic or iron deficient [1]. If a woman
does not respond to iron and folate therapy (e.g., if
she still exhibits pallor or complains about being tired),
either compliance is low or there are other causes of
anaemia that should be treated. These women should
be referred for a haemoglobin test. Meda et al. [34]
found that verification of low haemoglobin can be used
to further convince women to take their iron pills.
Women with pallor who are at more than 36 weeks of
gestation should be referred immediately for a haemo-
globin test, and the appropriate action should be taken,
depending on their haemoglobin status.

In conclusion, from this review and from MotherCare
field trials, the recommended number of iron pills
should be given routinely to all pregnant women, and
pallor screening should be used to identify women
with severe anaemia. Operations research to investi-
gate the usefulness of other ways to identify severe anae-
mia (e.g., asking about breathlessness and observing
breathlessness at rest) should be conducted. Health
workers should also be trained to use pallor screening
correctly to identify women with severe anaemia (hae-
moglobin < 7 g/dl) and provide appropriate follow-
up based on their stage of gestation. Ministries of Health
need to make a new commitment to solving the prob-
lem of anaemia by ensuring supplies of iron and folate,
by developing effective messages to ensure compliance,
and by training health workers to improve their coun-
selling skills.

Clinical screening for anaemia
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