Anaemia in Children: Part I. Can Simple Observations by
Primary Care Provider Help in Diagnosis?
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Abstract

The commonest and reliable method of diagnosing anaemia is by determining haemoglobin levels,
which is an invasive technique. This cross-sectional study aims to detect the validity of diagnosing
anaemia by simple non-invasive clinical techniques. This study screened 951 children (6-60 months)
residing in a squatter settlement of Karachi. Every child was first labelled anaemic or normal by a
clinical scoring system and then his/her haemoglobin was tested by finger prick method on a

Hemocue .Mean age was 31.1£15.3 months (n=945) and median was 32 months. The prevalence of
anaemia by Hemocue was 78% (Anaemia=Hb<11gms%) and by clinical examinations 68%.
Conjunctivae alone had the highest sensitivity (74%) and nails alone highest specificity (96%). Nails
alone had the highest positive predictive value and conjunctivae alone highest negative predictive value
(43.2%). Combinations of conjunctivae with either nails, palm or tongue yielded the highest validity.
The results indicate that in PHC settings with no laboratory facilities, anaemia can be detected by pallor
of conjunctivae associated with pallor of either nails, palm or tongue (JPMA 44:282, 1994).

Introduction

Total prevalence of anaemia in the world is about 30% of estimated world population of 5000 million
people!. Young children and pregnant women are mostly affected, globally. Regions with highest
prevalence of anaemia are South Asia and Africa. Estimated global prevalence of anaemia in young and
school age children is 43% ande 37% respectivelyz. According to National Nutritional Survey 19883,
the prevalence of anemia in children of 7-60 months is sixty-five percent. Although many sophisticated
tests have been devised for the diagnosis of iron deficiency, the most reliable criterion of iron
deficiency anaemia is the haemoglobin response to an adequate therapeutic trial of iron*. If the
response to iron falls short of peak, i.e., haemoglobin rise at an average of 0.25-0.4 / g/dl/day, then
other causes of anaemia should be soughts. The most common way to diagnose anaemia is by
haemoglobin estimation which is controlled by a homeostatic mechanism’. Haematocrit values®, serum
Iron and transferrin saturation’ have also beenuse dinassessing the iron stores of the body. All these
methods require an invasive technique which may notbe acceptable, specially to children. Simple
finger-prick method (with minimum invasive technique) for mass screening for anaemia described by
Shah et al. 8 was satisfactory and cost effective. This study aims at finding out the validity (sensitivity
and specificity” ) of detecting anaemia by simple clinical methods without any invasive procedures
(even the finger prick, in case of a child).

Subjects and Methods

All the children from 6 to 60 months residing in a squatter settlement were included in this screening
project. These children belonged to the registered families of the Aga Khan Primary Health Care
Project After a thorough training of 2 medical officers, each child was first examined clinically
according to a screening system (Table I and labelled as "anaemic" or “normal” (case definition).



Table 1. Guidelines for clinical detection of anaemia by physician,
Site Normal Anaemia
Mild Moderate Severe
Conjunctivae Red/Normal Mid Modcrate Severe
pallor pallor pallor
Tongue Normalred Some Mild Plain,smooth

with papillae pallor pallor pale tongue
Nails Normal/red Mildto Flatteningof  Koilonychia
moderate  nails (spooning)

pallor

Palms Normal/red Some Mild Severe pallor
pallor pallor

Later, haemoglobin level was estimatedby finger-prick, using a Hemocue. Children having a
haemoglobin of less than 11 Gm% were labelled as "anaemic" The results were given to the mother
immediately and informed about treatment if required. Hemocue, used, was calibrated at the Pathology
Laboratory of the Aga Khan University Medical Centre, before mass screening was started. The
machine was checked daily, with a standard sample and calibrated every third day at the laboratory for
accuracy. The readings of the machine were found within range on each occasion indicating the
reliability of the instrument.

Results

Nine hundred and fifty one children (6-60 months)were screened. Some information on 4 children was
either missing or not valid, they were thus not included in the analysis. Mean age was 3 1.1+15.3
months, median being 32.0 months. Male and female children were equally represented; 48% and 52%
respectively. Mean haemoglobin was 9+1.8, and the range was 3.9 to 16.2 gm/dl. Eighty percent of
children (n=947) were anaemic. No significant difference in anaemia was observed in either sex. Peak
prevalence of anaemia was observed in 6-12 months and 31-36 months age groups. A steady decline in
anaemia was observed after 36 months. (P<.000). Overall, 68% of all children were anaemic. Taking
‘conjunctivae’ only, as a screening tool, 88% of children were anaemic (sensitivity=74.1%). In contrast
the sensitivity of detecting anaemia by examining tongue was 20%, nails 15% and for palms it was
33%. This indicates that for screening purposes,conjunctivae is the best site as it has relatively higher
sensitivity and specificity (64%) (Table II).



Table I1. Sensitivity, specificity and predictive values of detecting anaemia
by observation of different parts of body.

Variables Sensitivity  Specificity +ve predictive -ve predictive

value value
Conjunctivae 74.1 64.5 87.9 43.2
Tongue 20.2 94.1 92.5 24.8
Nails 14.9 96.1 93.1 20.2
Palms 320 89.7 91.7 27.0

To increase both positive and negative predictive value along with high sensitivity and specificity, a
combination of sites for observations were analyzed (Table III).

Table I1. Validity of detecting anaemia by observation of conjunctivae and

any of the other sites,

Variables  Sensitivity  Specificity +ve predictive  -ve predictive

value value
Conjunctivae  78.6 62.1 88.1 44.8
+Palms
Conjunctivae  75.6 63.5 88.1 42.2
+Nails
Conjunctivae  75.2 63.1 87.9 41.6
+Tongue

Cut-point were taken when both conjunctivae and either of the sites were
pale (mild/moderate/severe).

Examination of conjunctivae alongwith either of palms, nails or tongue would result in higher validity
of this method of detection of anaemia.

Discussion

A high sensitivity of detecting anaemia by the examination of conjunctivae indicates that, in primary
health care setting, this method will be most cost-effective in an area where sophisticated instruments
are not available or people cannot afford to get these tests done. Thus, in our situation even if
deficiency tests are not done, the most reliable criterion may be the simple observations only. A primary
care physician, if vigilant and good observant, can easily pick up the anaemic children without any
invasive techniques.
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