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Abstract

Background: Malaria is a disease caused by protozoan parasites of the genus Plasmodium and transmitted by
the bite of infected female anopheles mosquitoes. Temperature have influential role for malaria transmission. This
study was done to see the correlation between positive malaria cases and temperature.

Objective: To assess the correlation between positive malaria cases and temperature.

Methods: Time series analysis was conducted by using ten years monthly temperature and malaria cases.
Simple linear regression and correlation were applied to analyze Correlation between temperature and malaria case
by using SPSS version 16.0.

Results: Within ten years, malaria transmission was observed throughout the year. Both Plasmodium falciparum
and Plasmodium vivax found in the district. Spearman correlation analysis showed that monthly minimum
temperature (p=0.034) at one month lag significantly correlated with total positive malaria cases but maximum
temperature (p=-0.020) negatively related with total malaria cases. Simple linear regression analysis suggested that
monthly maximum temperature (p=0.039) significant factors.

Conclusions: From the time series analysis malaria transmission was not periodic. Temperature has association
with malaria cases and may effect on the same or next month malaria cases occurrence. The responsible bodies
should use temperature for predicting malaria transmission.
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Introduction

Malaria is a disease caused by protozoan parasites of the genus
Plasmodium and transmitted by the bite of infected female anopheles
mosquitoes. The four species of parasite in human are Plasmodium
falciparum, Plasmodium vivax, and plasmodium malaria and
Plasmodium ovale [1].

In Ethiopia, malaria is prevalent in 75% (three quarter) of the
countries landmass is regarded malarious and about 52 million people
(68%) live malaria endemic areas, and longer transmission duration in
low land areas, river basins and valleys. There have been an estimated
10 million clinical malaria cases annually [2]. In the study area (Gongi
Kolela district) there is high incidence rate of malaria transmission [3].
The objective of this analysis was for understanding malaria
temperature relation and thus, enhancing predictability of temperature
change impact on population health.

Methods

The study was conducted in Gonji Kollela District which is located
70 km to the south east of Bihar Dar. The District has 26 kebeles
(smallest units of district). Each kebeles health center report monthly

malaria cases to the district health office. Ten years malaria cases were
collected in the district health office; and monthly minimum and
maximum temperature collected in meteorology office. Retrospective
study design was done by using ten years monthly temperature and
positive malaria cases. Simple linear regression, correlation and
multiple regressions were applied to analyze association. SPSS version
16.0 was used for analysis.

Ethical consideration

Ethical clearance was obtained from Bahir Dar University and
submitted to meteorology agency/office which is found in Bahir Dar
city and Gongi Kolela district health office for receiving permission
during data collection.

Results

Annual variation of total positive malaria cases in Gongi
Kolela district

Within ten years time series analysis, a total of 98,159
microscopically examined malaria cases with 78,265 positive for
Plasmodium species of which 64% Plasmodiun falciparum, 28%
Plasmodium vivax and 8% mixed both Plasmodium falciparum and
Plasmodium vivax were reported in the study area. No other malaria
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species were observed other than P falciparum and P, vivax. Annually  significant (F=8.13, p=0.015). Mean maximum temperature was
there were no significant variations of total positive malaria cases. 32.1°C and variation of annual maximum temperature was not

statistically significant (F=3.04, P=0.069). All annual variation was
Annual variation of temperature in Gongi Kolela district done by using one way analysis of variance (Figure 1).

In the study area, annual mean minimum temperature was 9.5°C
and the annual variation of minimum temperature was statistically
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Figure 1: Monthly variation of malaria cases in Gongi Kolela district.
Monthly variation of temperature in Gongi Kolela district Simple linear regression between malaria cases and

Monthly, fluctuated trends of temperature seen in the study area. temperature, Gongi Kolela district

Analysis of variance showed that maximum temperature (F=3.43, As we can see from the scatter plot, malaria cases occurrence tends
p<0.0001) and minimum temperature (F=19.40, p<0.0001) were to increase as minimum temperature (Figure 2), maximum
statistically significant variables. temperature (Figure 3) respectively.
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Figure 2: Scatter plot of positive malaria and minimum temperature, Gongi Kolela district.
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Figure 3: Scatter plot of maximum temperature and malaria, Gongi Kolela district.
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At the same month and one month delay simple linear regression
analysis was done and the result showed that minimum temperature
and maximum temperature were positively correlated with total

(p=0.020) significantly negatively related with positive malaria cases
(Table 2).

positive malaria cases, but mean minimum temperature and mean Total positive
. . . . malaria P. vivax P. falciparum
maximum temperature were negatively correlated with total malaria .
Variable | Mont
cases (Table 1). s h Rs PValue |Rs | PValue |Rs | P Value
Variables Month Beta R-square F value P value 0 0.158 | 0.086 0.203 | 0.027 0.127 | 0.17
Tmax
Tmax 0 4.936 0.006 0.745 0.387 1 0.744 | 0.034 0.386 | 0.345 0.755 | 0.03
1 5.351 0.008 0.891 0.039 0 -0.06
Trmin 0.008 | 0.933 1 0.51 0.041 | 0.658
Tmin 0 5.337 0.003 0.363 0.54
1 -0.79 | 0.02 0.538 | 0.169 0.794 | 0.019
1 7.860 0.007 0.794 0.06
0 -0.27
Tmean 0 -23.119 0.183 1.789 0.218 T -0.274 | 0.65 0.037 | 0.919 4 0.444
mean
1 14.392 0.072 0.620 0.454 1 0.3 0.471 0.483 | 0.226 0.827 | 0.011
Note:Tmean: Average temperature, Tmin: Minimum temperature, Tmax: Note: Rs- Spearman correlation coefficient, 0 month-the same month effect of
Maximum temperature, 0 month-the same month effect of temperature for temperature for malaria cases occurrence, 1 month- One month delay effect of
malaria cases occurrence, 1 month- One month delay effect of temperature for temperature for malaria cases occurrence, Pos. malaria- total positive malaria
malaria cases occurrence. species, P. falciparum- Plasmodium falciparum, P. vivax- Plasmodium vivax

Table 1: Simple linear regression between monthly temperature and
monthly total positive malaria cases in Gongi Kolela district.

Spearman correlation analysis between temperature and
malaria, Gongi Kolela district

Spearman correlation analysis used to observe the strength of
association between malaria cases and temperature and showed at the
same month effect that, minimum temperature (p=0.027) had
statistical significantly positively associated with P vivax. Whereas
maximum temperature negatively correlated with total positive
malaria cases.

One month lag spearman correlation analysis suggested that,
minimum temperature (p=0.034) statistically significant positively
associated with total malaria cases. However, maximum temperature

Table 2: Spearman correlation between temperature and Plasmodium
species, at zero months and one month delay effect, Gongi Kolela
district.

Discussion

The epidemic form of malaria observed in 2002 and 2003 in the
district this might be when the condition supporting malaria
transmissions were suitable, but community awareness about malaria
preventive and treatment activities were low. This leads to a sharp but
temporary increase in disease incidence.

When the temperature increases malaria transmission also increase
by reducing the interval between mosquito blood meals, then
decreasing the time to produce new generations and by shortening the
incubation period of the parasite in the mosquitoes. Also the
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minimum temperature for P falciparum and P vivax parasite
development approximates to 18°C and 15°C, respectively and the
daily survival of the vector is dependent on temperature as well. A
temperature of 20°C to 30°C optimal for Anopheles survive long
enough to acquire and transmit the parasite [4-6].

In this study the mean minimum temperature was 10.4°C, the mean
maximum temperature was 26.1°C this implies the place is suitable for
malaria transmission. From spearman rank correlation analysis
minimum temperature (p=0.034) significant positively related with
total malaria and with Plasmodium falciparum (p=0.030) which is
similar with study in Adama [7], Jimma [8] and Burundi [6].
Maximum temperature (p=0.020) significantly negatively correlated
with total malaria cases it is also the same as study in Jimma [8]. And
mean temperature had positively related with both P falciparum and P
vivax this result fulfill our expectation because the mean temperature
of our study finding was between 16C to 19°C which was near to the
minimum temperature requirement for P falciparum and P vivax
respectively.

Simple linear regression analysis showed that at the same month
minimum temperature positively associated with total malaria cases
where as maximum temperature were negatively correlated with total
malaria cases, this finding were coincided with study in Burundi [6].
From this study temperature is basic climatic factor for malaria
transmission. Therefore a rise of temperature would enhance the
survival of Plasmodium and Anopheles during different seasons and
thus accelerate the transmission of malaria and spread it into
populations that are previously malaria free [5].

So, during such condition continuous malaria prevention and
control activities like bed net distribution and utilized properly,
spraying and treatment should be not forgotten.

Conclusion

Plasmodium falciparum and Plasmodium vivax are the two
Plasmodium species found in the study area.

Temperature has contribution for malaria transmission, since it had
strongly correlated with positive malaria cases. The correlation and
regression analyses, temperature, associated with monthly malaria case
occurrence at the same month or one month delay. So, the change in

the current month temperature may contribute on the same month or
the next month malaria transmission.

Change of minimum temperature seems to best malaria predictor
variables and may cause for malaria transmission in endemic areas,
since strongly associated with malaria cases.

Based on the study finding I recommend that the government as
well as other responsible bodies should use temperature variables to
estimate malaria cases occurrence. Uninterrupted malaria prevention
and control activities should be done by focusing on areas and months
with the highest malaria risk for preventing the disease.
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