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lNDEXED 

Since June 1966, routine recording of body temperature was established in conjunction 
with the collection of blood films from persons reporting for malaria treatment to 
voluntary collaborators and dispensary attendants in selected malaria hyperendemic rural 
areas of Western Nigeria. This study was part of a comprehensive programme aimed at 
assessing the prevalence of clinical malaria in different age groups and the relationship 
between the body temperature and parasitaemia. 

The areas in which such activities were carried out were a forest area 18 miles. 
(29 km) north-east of Ibadan, including Alapata village with a population of about 1000 
and the Ijebu-Remo Division, 35 miles (50 km) south of Ibadan in lowland rain forest, with 
a population of about 160 000, concentrated in 530 square miles (1370 km2 ) centred around 
the towns of Ishara and Shagamu. 

In the Alapata area five headmasters of local schools were selected and trained as 
voluntary collaborators, while in the Ijebu-Remo Division the dispensary attendants of 16 
local council dispensaries were used for the same purpose •. 

2. Methods 

All suspected malaria cases received a single dose treatment with chloroquine, had a 
blood film taken and, depending on their age, had either their oral or axillary temperature 
recorded. 

The temperature was recorded by the voluntary collaborators and dispensary attendants 
by means of clinical thermometers (OF). The slides were collected weekly by personnel of the 
malaria project, who at the same time supervized the work performed by the voluntary 
collaborators and dispensary attendants. All slides were examined at the project laboratory 
under the direct supervision of a laboratory technician and the writer. 

3. Results 

A total of 2038 people were examined during the period June 1966 - March 1967, and the 
parasitological results are shown in Tables 1 and 2. 
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Out of the 654 people with.a body temperature 98.6 F/37.0 C or lower, 172 (26.3%) were 

found with malaria parasites in their blood, while out of 1384 with a temperature above 
98.6oF/37.00 C, 596 (43.1%) were found positive for malaria parasites. The difference 
observed in the two above percentages is statistically significant at 1% probability level. 
(X2 = 52.40, standard error of difference between percentages = 2.17). 

Figure I shows parasite rates and parasite density indices obtained in the group of 
people under study in relation to body temperatures recorded. From this figure it can be 
noted that parasite rates and parasite density indices both increase with the rising in the 
body temperature, however while the parasite density index continues to rise, the parasite 
rate obtained from people running high temperatures (above 103.0oF/39.4oC) is 67.3% compared 
with 84.4% in the preceding group with a temperature between 102.1oF and 103.0oF/38.90 C and 
39.4o C. 

Figure 2 shows the relationship between the body temperature and parasite rate in the 
various age groups of the people under study. Infants and one-year old children had to be 
grouped together due to the small sample of 16 obtained for infants. The two lines in the 
graph are related, one to parasite rates obtained from people in the various age groups 
having a temperature 98.6oF/37.0oC or lower and the other to those in the same age group 
having a temperature above 98.6oF/37.0oC. It can be noted that in all age groups the 
percentage of positives was higher when the temperature was above 98.6oF/37.00C. The two 
lines follow the same trend, higher parasite rates being found in the age groups 5-9 years 
and 10-14 years. 

With the increase in age the differences in parasite rates related to the body 
temperature decreases, becoming insignificant in the adult population where adults with a 
temperature 98.6o F/37.0oC or lower show a parasite rate of 18.8% and those with a 
temperature above 98.6oF/37.0oC, one of 21.3%. 

Figure 3 is similar to that of Figure 2, the difference being that the two lines 
represented refer to parasite density indices instead of parasite rates. It can be 
observed from this figure that parasite density indices are higher for positive cases whose 

° ° . temperature was above 98.6 F/37.0 C. The two ll.nes follow the same trend and p.arasite 
density indices are inversely proportional to the age, the younger ages having the highest 
indices. 

Here again, with the increase in age, the differences in parasite density indices 
related to the body temperature decreases to reach a minimum in the adult population where 

° ° positive adults with a temperature 98.6 F/37.0 C or lower show a parasite density index of 
° 0 2.0 and those with a temperature above 98.6 F/37.0 C, one of 2.8. 

4. Conclusions 

The evaluation of the data obtained would indicate that in the prevailing malaria 
hyperendemic conditions in the forest area of Western Nigeria, 26.3% of the 654 persons who 
reported for treatment with a temperature 96 • .s°F/37.00C or below harboured malaria parasites. 
In some instances the parasite densities were above 25 600 parasites/mm3 . 

On the other hand, only 43.1% of the 1384 persons who reported for treatment with a 
t~mperature above 98.6o F/37.0oC were found positive for malaria parasites on single investi-
gation. With the increase of body temperature there was a corresponding increase in 
parasite rates and degree of parasitaemia. When the body temperature is between l02.0oF/ 
38.90 C and 103.0o F/39.4oC a sharp rise in the parasite rate (84.4%) is found. 
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The parasite density index shows a constant increase with the rise of the body 
o 0 

temperature, varying from 2.4 in positive cases with a temperature 98.6 F/37.0 C or below, 
to 6.8 when the temperature is above 103.0oF/39.4oC. 

In all age groups the relations between body temperature, positivity of the blood and 
degree of parasitaemia show a similar trend. Positive cases with often a high degree of 
parasitaemia are found in all ages when the temperature is 98.60F/37.00C or lower and on 
the other hand negative cases running a temperature above 98.60 F also occurred in all ages. 

The differences in both parasite rates and parasite density indices related to the body 
temperature decrease with the increase of the age, the minimum values being found in, the 
adolescent and adult population. 

It is felt that for a better understanding of the relationship between parasitaemia 
and body temperature, serial observations on limited groups of the various strata of 
population in a country may clarify how often a malaria case, in a particular malaria 
epidemiological condition, will have a temperature which can be considered febrile for the 
particular group under study, and what critical degree of parasitaemia if it can be 
specified, will cause a febrile reaction. 
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Dans le cadre d'une enquete effectuee au Nigeria en vue de determiner la prevalence du 
paludisme clinique dans differents groupes d'~ges ainsi que la relation entre la temperature 
corpore lie et la parasitemie, des prises de temperature ont ete faites au meme temps que les 
prelevements de sang sur tous les sujets qui venaient se faire traiter. 

De juin 1966 a mars 1967, il a ete examine au total 2038 personnes vivant dans deux 
regions forestieres du Nigeria occidental ou le paludisme est hyperendemique. La temperature 
corporelle etait relevee a l'aide d'un thermometre medical gradue en degres Fahrenheit par 
des assistants de dispensaire et des directeurs d'ecole prealablement entra1nes a ce travail. 

Sur les 654 personnes dont la temperature etait egale ou inferieure a 37oc, 26,3% 
presentaient une parasitemie depassant parfois 25 600 parasites par mm3 • Sur les 1384 sujets 
dont la temperature etait superieure a 37°C, 43,1% se sont reveles positifs a l'examen d'une 
lame unique; parmi les 113 d'entre eux dont la temperature depassait 38, 90 C, 77% etaient 
positifs. A l'accroissement de la temperature correspondait une augmentation de l'indice 
parasitaire et du degre de parasitemie (densite parasitaire). Tant pour l'indice que pour 
la densite parasitaire, 1es differences liees a la temperature corporelle variaient en raison 
inverse de l'~ge, les valeurs les plus basses se rencontrant chez les adolescents et les 
adultes. 
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TABLE 1. SHOWING BLOOD RESULTS OF PERSONS WITH VARIOUS BODY TEMPERATURES 
FROM' 98.6o F/4 37.0o C TO) 103.0oF/) 39.4oC - JUNE 1966/MARCH 1967 

Body Temperature °F/oC Ex • Pos. % P.D.I. 1 

A = .(, 98.6/37.0 654 172 26.3 2.4 

B = <98.6/37.0 ~ 99.0/37.2 496 123 24.8 3.0 

C = (99.0/37.2 < 99.4/37.4 278 106 38.1 3.5 

D = <. 99.4/37 .4 ~ 99.8/37.7 166 90 54.2 3.7 

E = ( 99.8/37.7 ~ 100.4/38.0 182 103 56.6 4.6 

F = (100.4/38.0 ~ 101.0/38.3 66 39 59.1 5.1 

G = (101.0/38.3 ~ 102.0/38.9 83 48 57.8 5.4 

H = < 102.0/38.9 ~ 103.0/39.4 64 54 84.4 5.7 

I ::= ) 103.0/39.4 49 33 67.3 6.8 

TABLE 2. SHOWING BLOOD RESULTS BY AGE-GROUPS OF SAME PERSONS AS IN TABLE 1. 
THE 2038 PERSONS EXAh'INED HAVE BEfu~ DIVIDED INTO THOSE HAVING A BODY TEMPERATURE 

,,98.6oF/' 37.0oC AND THOSE WITH A BODY TEMPERATURE >98.6oF/> 37.0oC 
I 

0 
F ( 98.6 

0 
F) 98.6 

Total 
QC ~ 37.0 QC ) 37.0 

Age group Ex. Pas. % 
1 

PDr Ex. Pos. % PD! Ex. I Pos. % PDI 

* Infants + 1 year 8 1 12.5 6 42 16 38.1 7.3 50 17 34.0 7.2 

2 - 4 years 13 3 23.1 5 59 29 49.2 6.4 72 32 44.4 6.3 

5 - 9 ff 45 23 51.1 3,8 250 181 72,4 5.1 295 204 69.2 5,0 

10 - 14 It 80 44 55.0 2.5 264 183 69.3 4,2 344 227 66.0 3.9 

15 - 19 It 29 11 37,9 1.9 82 41 50.0 3,3 III 52 46.8 3.0 

20 + " 479 90 18.8 2.0 687 146 21.3 2.8 1166 236 20.2 2.5 

TOTAL 654 172 26.3 2.4 1384 596 43.1 4.3 2038 768 37.7 3.9 

* Infants and one-year old children had to be grouped together due to the small sample 
obtained for infants. 

1 p. .. d araS1te d~n51ty 1n ex, 
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FIG.l 

RELATIONSHIP BETWEEN BODY TEMPERATURE AND PARASITAEMIA JUNE 1966/ MARCH 1967 
RURAL AREAS WESTERN NIGERIA (FOREST) - TOT AL EXAMINED = 2 038 
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FIG.2 
REL.ATIONSHIP BETWEEN BODY TEMPERATURE AND PARASITAEMIA IN DIFFERENT AGE GROUPS 
JUNE 1966/ MARCH 1967 RURAL AREAS WESTERN NIGERIA (FOREST) • TOTAL EXAMINED = 2038 
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FIG. 3 
RELATIONSHIP BETWEEN BODY TEMPERATURE AND PARASITAEMIA IN DIFFERENT A,GE GROUPS 
JUNE 1966 / MARCH 1967 RURAL AREAS WESTERN NIGERIA (FOREST) - TOTAL EXAMINED = 2038 
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The purpose of the WHO/VDT!RES, WHO/VDT and WHO/VDT/RES/GON information series of 
documents is to acquaint interested research and public health workers, as well as WHO staff, 
with the progress of treponematoses research and control, by means of: 

(1) summaries of some relevant problems on fundamental, epidemiological and other 
aspects; 

(2) field project reports and other communications on particular research and control 
aspects which would not normally be published by WHO or elsewhere; 

(3) papers that may eventually appear in print but, on account of their immediate 
interest or importance, deserve to be made known without delay. 

The mention of manufacturing companies or of their proprietary products does not imply 
.that they are recommended or endorsed by the World Health Organization. 


