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INTRODUCTION

Iron deficiency and iron deficiency anemia, as measured by low hemoglobin, are the most
prevalent nutritional deficiencies in the world. Anemia is the most serious manifestation of iron
deficiency, and it is estimated that for every individual with anemia there is at least one other
person with iron deficiency. " Women of reproductive age and small children are at greatest risk
of suffering from anemia, with an estimated 50 to 60% of pregnant women and 40% of small
children suffering from it. ®* Anemia during pregnancy is a major health concern; it has been
associated with increased risk of maternal morbidity, ® maternal mortality, “” and poor birth
outcomes including stillbirth, prematurity, low birthweight, and perinatal and neonatal mortality.
(161012 1t is estimated that favorable pregnancy outcomes are compromised by 30 to 45 percent
when women have anemia.®'>'%

Because the consequences of anemia increase as hemoglobin falls, the prevalence of
severe anemia (Hb<7 g/dl) should be of concern and warrants special actions. While severe
anemia makes up a relatively small proportion of overall anemia in most countries, a public
health problem exists when even two percent of pregnant women have severe anemia because of
the poor birth and delivery outcomes associated with very low hemoglobin. ¥

Where the cost of screening is affordable, it is possible to screen for iron deficiency
several times during pregnancy and instruct women to take iron pills as needed. In these
situations, other causes of anemia (i.., vitamin B-12 and folic acid deficiencies) can be assessed
and treated appropriately. Given the life-threatening consequences of severe anemia, it is also
desirable to identify women with severe anemia, so they can be given more iron and treated for
other causes of anemia such as parasitic infections. Women with severe anemia should receive
follow-up and be referred to a higher level health facility if their hemoglobin values do not reach
a safe range before labor and delivery.

A dilemma exists in developing countries because in order to identify severe anemia,
blood samples need to be collected for every woman attending prenatal care sessions. In
countries where screening supplies are costly and not consistently available and where taking a

finger prick of blood may be invasive, other methods are needed to identify women with severe
anemia.

One low-cost method for identifying cases of anemia is through clinical examinations for
pallor, although this method is generally recognized as having low sensitivity for all anemia
(Hb<11 g/dl). While the World Health Organization (WHO)"*'” recommends that all pregnant
women be clinically screened for anemia as part of their antenatal check-up, there have been no
recommendations for using pallor screening to identify women with severe anemia. The purpose
of this paper is to review the literature and results from recent field trials to determine if this

method is useful in identifying severe anemia and to make recommendations on using pallor
screening to detect severe anemia.



METHODS

A Medline search of the literature from 1978 t01997 was used to identify studies for
review. Key words used to conduct the search included: “anemia and pallor;” “anemia and
clinical signs;” “testing, sensitivity, and anemia;” and “anemia and physical examination.”
Because it was of interest to show how clinical signs can be used to identify anemia, studies were
used where sensitivities' of the exams were reported or could be calculated. In addition to the
literature review, iron specialists and Jjournal article authors were contacted.

In two MotherCare-supported? anemia prevalence surveys involving over 600 pregnant
women, pallor screening was conducted before hemoglobin values were taken using the
HemoCue®.

RESULTS

Seventeen studies were identified in which pallor was used as a screening tool to identify
anemia.  **¥ Four of these studies were conducted with Western populations, @* %335 and 13
of these studies were conducted with developing country populations. - %:21:2229-32.39 Biye stydies
included mixed populations of men, women, pregnant women, adolescents, and children. +%-272"
* Three studies were with women, 2% two studies with men, "**% and two studies were with
children under 5 years of age. ®* Four studies were with adult men and women, ?*?%3-3%) apd
one study gave no description of the study population.”” Physicians and other health workers of
various skill levels and experience conducted the screenings. The studies varied in the detail
they provided on training, examination procedures, and environmental conditions during the
exam. Most of these studies examined paleness of several different areas, such as the face, nail
beds, tongue, palms, and the conjunctivae and compared them against a gold standard for
hemoglobin, including the HemoCue®, copper sulfate method, cyanmethemoglobin method, the
Coulter counter, and the hemoglobinometer.?

The majority of the studies reviewed define anemia according to hemoglobin levels,
although two studies used hematocrit values. 2% Another study ®¥ used “likelihood ratios”
instead of sensitivity and specificity. We have converted the likelihood ratios to sensitivity and

Sensitivity is the ability to correctly identify those who have the disease and is calculated by taking the number
of true positives (TP) divided by the number of TP plus the number of false negatives (FN) or TP/TP+FN. Specificity is the
ability to identify those who do not have the disease and is calculated by the number of true negatives (TN) divided by the
number of TN plus false positives (FP) or TN/TN+FP. Sensitivity and specificity are determined by comparing the results
of the screening test with a “gold standard” or definitive diagnostic procedure (i.e. a laboratory test) [18].

MotherCare is a John Snow, Inc. program funded by the United States Agency for International Development
(USAID).

* Fora description of these methods, refer to Anemia Detection in Health Services. Guidelines for Program
Managers. by Path, HealthTech, OMNI. December, 1996.




specificity in order to compare them to the other studies. In one study, ®” researchers estimated

hemoglobin levels by examination of pallor and compared these to laboratory estimates: they did
not calculate sensitivity and specificity.

Most of the research shows that in conducting clinical screenings of anemia, such as
pallor in a variety of body sites, sensitivity is highest for identifying cases of severe anemia
(<7g/dl). Sensitivities are usually lower in detecting mild to moderate anemia (8-11g/dl) while
specificities tend to be higher. A more detailed review of the literature follows and Tables 1 and
2 provide additional detail.

Developing Country Setting

Children under 5 years of age

“Luby, et al” ®" evaluated the ability of health workers in rural Malawi to identify anemia
in 1104 children under 5 years of age by using clinical signs. Health workers used their own
Jjudgment to assess the severity of pallor and graded pallor as either “definite,” “probable,” or
“absent.” The sensitivity and specificity for pallor were highest (93% and 56% respectively) for
severe anemia (Hb<S5g/dl). The sensitivity and specificity of pallor screening were 66 and 68
percent respectively for moderate anemia. The researchers found that for each examination site,
children with “definite” pallor had significantly lower hemoglobin than children with “probable”

pallor; and, children with “probable” pallor had significantly lower hemoglobin than those where
pallor was “absent.”

A cross-sectional study by Thaver and Baig @ tried to detect the validity of diagnosing
anemia by examination of the conjunctiva, tongue, nails, and palms in children living in a
squatter settlement in Karachi, Pakistan. Clinical exams, when using only one site, were best
using the conjunctiva, giving a sensitivity of 74% and specificity of 64%. A combination of at
least two sites increased sensitivity to 78% but decreased specificity to 62%. When the
conjunctiva was combined with nails and with the tongue, sensitivities were 75.6% and 75.2%
respectively, and specificities were 63.5% and 63.1% respectively.

No description of study population

Sanchez-Carrillo ® looked at the degree to which the conjunctival hue biased the
diagnosis of anemia in 219 ambulatory patients in Mexico. The color of the conjunctiva was
classified as either “pink” (associated with anemia) or “reddish” (not anemic). The overall
sensitivity using conjunctival hue to identify anemia was 37%. The field workers correctly
identified 52% of patients with pink hue as anemic and 38.9% with reddish hue as non-anemic.



Men and Women

Adolescents and Adults (men and women over ]2 years of age)

In another study by “Sanchez-Carrillo, et al” ®ip Mexico, color shades® resembling the
conjunctiva at different levels of hemoglobin were tested on 200 men and women who had been
referred for blood testing. Sensitivity was 63% for Hb< 13g/dl and specificity was 72%.
Sensitivity at 7 to 11 g/d]l was the lowest with 58%; but this cumulative range had the highest
specificity at 86 percent.

Men, Women and Children

Ekunwe ®? examined conjunctival pallor in 2697 men, women and children in Lagos,

Nigeria. Thirty percent of the study population was anemic (Hb<10g/d}). Sensitivity for pallor
was 25% and specificity was 89%.

In a study by “Kahn, et a]”®9 113 men, women, and children of a large, urban community
in India had their hemoglobin concentration tested and were examined for clinical signs of

identify 100% of patients with severe anemia (<6g/dl), 66% of those with moderate anemia (6-
9¢/dl), and 50% of patients with mild anemia (Hb 9-11g/dl). In addition, 70 to 80% of all
subjects with hemoglobin above 11 g/dl were correctly identified as non-anemic.

“Wurapa, et al” ® assessed conjunctival pallor in 951 men, women and children in
Zambia. Two physicians conducting the exams found very different sensitivities for pallor

The color shades consisted of six photographic images of eye conjunctiva with different shade intensities. They were
selected on their photographic and color quality, transferred to template phototype sectors and then re-photographed. Prints
of 6.5 by 8.5 cm were made of the instrument prototype. The tool was developed as a way to measure hemoglobin
concentrations without the extraction of blood. Hemoglobin concentration values representing, from lighter to darker. were
cutoff levels of Hb 7-8g/dl, 9-1 lg/dl, 12-13g/dl, 14-16g/dl, 17-19g/dl and 20g/dl or >.

An anemia recognition card was developed by the Voluntary Health Association of India to help. community health

workers identify anemia by pallor signs (for lips and tongue). The card has two colored pictures- one of a very pale tongue
and lips and the other of a pink tongue and lips.



screening. Sensitivity for Physician A was 32.7% and only 4% for Physician B. For both
examiners, sensitivity was 18.6%. Specificity for Physician A was 90.4% and 100% for
Physician B. For both, specificity was 95.8%.

Women

“Meda, et al”"** examined conjunctival pallor in 251 women of reproductive age in Bobo
Dioulasso, Burkina Faso. Overall sensitivity for conjunctival pallor was 16%. Sensitivity of
conjunctival pallor for women with Hb less than 10 g/dl, was 43% and for women with Hb<7
g/dl, sensitivity was 100%.

Yip " assessed pallor in 743 Ethiopian refugee women in Somalia. Fifty-three percent of
women with severe anemia (Hb <7g/dl) were identified; specificity was 90.6%.

“Guyjral, et al” ®® looked at the sensitivities and specificities of clinical examinations for
pallor using the anemia recognition card in 211 pregnant women from rural and tribal villages in
Gujarat, India. Sixty-seven percent of women with anemia (Hb <8g/dl) were identified:;
specificity was 41%. '

In MotherCare-supported research in Malawi, 197 women were examined for
conjunctival pallor. Sensitivity for identifying women with severe anemia was 83.3% (N=5) and
specificity was 80%. Sensitivity for moderate anemia (7-10.9 g/dl) was 25%. In Indonesia, 409
women were examined and sensitivity for conjunctival pallor was 100% for severe anemia (N=5)
and specificity was 80%.

Men

“Glass, et al” ' estimated the hematocrit value of 64 male agricultural workers in
Guatemala based on clinical examination of conjunctival pallor. Results showed that the
examiners underestimated the laboratory hematocrit values in 89% of the subjects. In measuring

the sensitivity and specificity, all five examiners achieved a sensitivity and specificity of 70% or
greater.



Western Country Setting

Men and Women

“Sheth, et al” ®» examined conjunctival pallor in 302 patients in Toronto, Canada.
Sensitivity for pallor classified as present or borderline was 54.5% and specificity was 74.9%,

In a study by “Nardone, et a]” @ physicians examined the conjunctiva, face, nail beds,
palms, and palmar creases of 103 white patients in Oregon, USA. At a hematocrit cutoff of .40,
sensitivity was 65% for pallor at either the conjunctiva, the face, or the palms. Sensitivity for the
palms alone was 53%. At .30 hematocrit, sensitivity improved to 80% for pallor at any one of

three sites (conjunctiva, face, or palms).

“Gjorup, et al” ®" looked at results from examinations of the skin, nail beds and
conjunctiva of 180 patients in a hospital in Denmark. Overall accuracy® of the three physician
examiners was 78% to 79%. Results showed that there was a correlation between the clinical
assessment of anemia and lower hemoglobin levels. Two physicians had overall sensitivities of
44% and specificities of 88%. The third had a sensitivity of 27% and a specificity of 95%. While
all examiners agreed on the absence of anemia in 123 patients or 68%, they only agreed on the
presence of anemia in seven patients or four percent.

“Strobach, et al” ®® conducted a prospective study of 50 white men in Missouri, USA.
The physicians examined five physical signs of anemia (conjunctival pallor, conjunctiva
vascularity, nail bed pallor, nail bed blanching with palpitation and palmar creases). They used a
color tint selector’ placed adjacent to the lower eyelid to compare the conjunctiva. Sensitivity for
those with severe anemia was 81% for both conjunctiva pallor and the absence of nail bed
blanching. Sensitivities for nail bed pallor and palmar creases were 56% and 5 0% respectively.
The authors found a statistically significant correlation between hemoglobin concentration and

Overall accuracy is calculated by TP + TN/n.

The Pantone color tint selector Wwas purchased at a paint store. Before they began the study, the researchers matched a
color from the tint selector to the conjunctiva of people with hemoglobins of 12-13g/d1 for a base color considered to be

“normal” conjunctiva. Then they matched the conjunctiva of people with lower hemoglobin levels
to other colors on the selector, (35)
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DISCUSSION

While pallor has been extensively used in the antenatal care setting to identify cases of
anemia, it is not useful in identifying the entire spectrum of anemia from mild to severe (i.e.,
Hb<11 g/dl for pregnant women). In fact, some researchers feel that screening is not useful due
to individual variability of the subject. ®*>” The authors of this review agree that there is wide
variation in results (16-78% sensitivity) in identifying those with anemia but disagree that it is
only due to subject differences. Instead, the accuracy of the measurement is also due to the body
part being examined and the health worker’s skill. From this review, it appears to be possible,
using the conjunctiva in adults, to 1dentify at least 50% of all subjects with mild to severe
anemia. In field trials conducted by the MotherCare project and its partners, health workers used

conjunctival pallor and were able to identify 25 to 26% of pregnant women with a hemoglobin
less than 11 g/dl.

From the studies reviewed here, there may be several ways to improve the sensitivity of
using clinical signs to identify anemia. It is clear that the accuracy of pallor screening is not
dependent on years of clinical experience. (/%23 Instead, the sensitivity of pallor screening can
improve when health workers are trained specifically to identify anemia using clinical signs and
to use the best body sites and environmental setting while doing the exam. 2273849 Tyyq
studies”'* found that all levels of health workers (e.g., in the community, at facilities) with
training were successful in identifying signs of anemia, especially moderate to severe levels.
Immediate feedback, where workers detect pallor and compare their results with an accurate test
for hemoglobin, appears to be an important component of training. >? In a study in Kenya,
using clinical signs to detect anemia was more accurate when health workers knew their own

hemoglobin values and were able to use their own palms to compare with the palms of
children.“?

The use of different sites to improve the sensitivity of pallor screening is not conclusive.
Generally, a combination of sites (conjunctiva, nail beds, and palmar creases) can improve
sensitivity. “” When using only a single site, the conjunctiva in adults is best 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, “04? possibly because the surface area of the conjunctiva
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 unusually high incidence of conjunctivitis, causing hyperemia or
an unusual amount of blood flow to this part of the body. ® The use of tobacco or betel leaf can
discolor the tongue, mouth, and hands, making clinical examination difficult. @

Several studies ®* 2?79 reviewed here used comparison aids to increase the sensitivity of
pallor screening. Only one study ® showed that a comparison guide produced high sensitivities,

11



in this case a color tint selector. Even if comparison aids did increase sensitivity substantially.
they may be expensive and difficult to maintain.

Pallor screening is usually conducted to target limited supplies of iron/folate (IFA)
supplements. Using pallor screening, only 50% of women will be identified as anemic and
receive iron pills, which is probably not an effective public health strategy. Instead, health
workers need to be aware that pallor screening is not sensitive enough to detect the maj ority of
pregnant women with anemia and that enough IFA pills should be procured so that all women
receive the recommended number of pills during pregnancy.®

It is clear from the studies reviewed here and the MotherCare field studies that pallor
screening is a more sensitive tool for identifying women with severe anemia, although the
number of these studies is small. In five of the six studies that looked at cases of severe anemia
(Hb<7g/dl or below), it was possible to correctly identify 93 and 100% of individuals with severe
anemia. In the sixth study, researchers were only able to detect 53% of the severe anemia. ("

Because most of the women with severe anemia wil] be identified through pallor

screening, it makes sense to continue this type of screening but only to target special follow-up

pills for a couple of weeks, the women should be asked about their energy levels—this can also
be a proxy for compliance. While some women with less severe anemia will be classified as
being severely anemic (e.g., false positives) using pallor screening, efforts to follow-up with

about being tired), either compliance is low, or there are other causes of anemia that should be
treated. These women should be referred for a hemoglobin test. “Meda, et al.,”** found that
verification of low hemoglobin can be used to further convince women to take their iron pills.

Women who are more than 36 weeks gestational age should be referred immediately for a

hemoglobin test, and the appropriate action should be taken depending on their hemoglobin
status. Given the dangers of blood transfusion (e.g., HIV transmission, fluid overload, and heart

In conclusion from this review and 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 anemia until a sensitive, low-cost test for hemoglobin is developed
that makes it cost-effective to screen all women. The money saved in screening each woman
should be used to train health workers to counsel women to take iron pills and to develop

Where anemia prevalence js <40% women shouid take 60 mg of elemental iron and 400 mcg of folic acid daily for 6
months during pregnancy; where anemia prevalence is >40% women should take 60 mg of elemental iron and 400 mceg of
folic acid daily for 6 months during pregnancy and for 3 months postpartum. (15) .

12



educational materials to improve compliance. Health workers should also be trained to correctly
use pallor screening to identify women with severe anemia (Hb <7g/dl) and give them
appropriate follow-up based on their gestational age. If hemoglobin tests are not routinely
conducted and there is no money to put into these other activities, Ministries of Health need to
make a new commitment to solving the problem of anemia by ensuring supplies of IFA,
developing the best messages to ensure compliance, and training health workers to improve their
counseling skills.

13
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