
 

Vol. 14(1), pp. 1-19, January-June 2022 

DOI: 10.5897/IJMMS2021.1469 

Article Number: 27A0DB568806 

ISSN: 2006-9723 

Copyright ©2022 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/IJMMS 
 

 
International Journal of Medicine and Medical 

Sciences 

 
 
 

Full Length Research Paper 
 

Assessment of recurrently diagnosed diseases 
dynamism at Korhogo General Hospital in Northern 

Côte d’Ivoire from 2014 to 2018. 
 

Dago Dougba Noel1*, Dagnogo Olefongo4, Tehoua Lazare3, Sekongo Wagniman1, Koffi 
N’Guessan Bénédicte Sonia1, Kouadio Kouassi Joel2, Kimou Adjiman Florent2, Eboulé Ago 

Eliane Rebecca1, Guehi Zagocky Euloge5 and Yangni-Angaté Koffi Hervé6 
 

1
Department of Biochemistry and Genetic, Pedagogic Research Unit of Genetic, Peleforo Gon Coulibaly University 

Korhogo, Côte d’Ivoire. 
2
Division of General Medicine and Cardiology, Korhogo General Regional Hospital (Centre Hospitalier Régional de 

Korhogo), Côte d’Ivoire. 
3
 Department of Animal Biology, Peleforo Gon Coulibaly University Korhogo, Côte d’Ivoire. 

4
Laboratoire de Biologie et Santé de l'UFR Biosciences, Université Félix Houphouët Boigny Abidjan, Côte d’Ivoire.  

5
Département de Sociologie et d’Anthropologie, Université Peleforo Gon Coulibaly Korhogo, Côte d’Ivoire.  

6
Unité de Formation et de Recherche (UFR) des Sciences Médicales, Université Alassane Ouattara de Bouaké, Côte 

d’Ivoire. 
 

Received 14 September, 2021; Accepted 6 January, 2022 
 

Because of, well established relationship between seasonal variability and diseases dynamism we 
embarked here in evaluating recurrently diagnosed diseases dynamism at Korhogo General Hospital in 
Northern Côte d’Ivoire from 2014 to 2018. For this purpose, clinical data with regard 1707 patients were 
collected and clusterized in 25 diseases cases. Data have been submitted to multivariate and 
computational statistical survey with the purpose to assess recurrently diagnosed diseases dynamism 
from 2014 to 2018. Results supported strong effect of year’s dynamism on recurrent diseases variability 
by exhibiting high frequency of malaria and hypertension diseases cases. Findings also revealed two 
diseases clustering groups in terms of diseases variability dynamism. Of note, malaria and high blood 
pressure diseases exhibited a contrasting attitude in assessing recurrently diagnosed diseases 
dynamism. Indeed, high blood pressure disease exhibited regular increasing dynamism by contrast to 
malaria that displayed a relative irregular increasing dynamism. Variance homogeneity tests and 
descriptive clustering analysis, clusterized recurrently diagnosed diseases at Korhogo General Hospital 
in two distinct groups, associated to malaria and hypertension, in terms of those diseases increasing 
dynamism. Diseases discriminated as exhibiting regular increasing dynamism (i.e. diabetes, gastritis, 
asthma, gastroenteritis and bronchitis) and associated to hypertension, meanly claim to be influenced 
by patients age parameter as opposed to those showing irregular increasing dynamism; i.e., malaria 
and influenza (p>0.05). Furthermore, findings revealed cardiac pathologies dynamism as relatively 
influenced by patients gender and age as opposed to lumbosciatic, back pain, pneumonia  and 
osteoarthritis diseases dynamism that exhibited sole age parameter as a source of data variability 
(p=0.02-0.07). To conclude our study highlighted a relative yearly increasing diseases variability and 
revealed two tendencies in assessing recurrently diagnosed diseases dynamism at Korhogo General 
Hospital from 2014 to 2018. 
 

Key words: Recurrently diagnosed diseases dynamism, Bartlett, Fligner-Killeen and Tukey statistical tests, 
Korhogo General Hospital. 
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INTRODUCTION 
 

Several exogenous and endogenous factors can 
influence geographical disease increase dynamism. Of 
note, climate change is expected to impact across every 
domain of society, including health. The majority of the 
world's population is susceptible to pathological, 
infectious disease whose life cycles are sensitive to 
environmental and geographical factors. 

Much has been written about climate change and its 
potential impact on civilizations in the coming decades 
(Alain, 2000; GIEC, 2001). The authors believe that 
climate changes are likely to be substantial effects on 
illness and mortality statistics, disproportionately affecting 
poorer regions (Patz et al., 2005). Africa's tropical climate 
is favorable to most major vector-borne diseases 
because the continent has a high diversity of vector 
species that have the ability to redistribute into new 
habitats depending on the climate (Andrew et al., 2000). 
This redistribution of vectors can lead to a new 
distribution of diseases as these organisms have varying 
susceptibility. Thus, seasonality has a major effect on the 
spatio-temporal dynamism of natural system and their 
populations’ heath state. Although, tropical area are 
strongly influenced by parasitic and infectious diseases 
(Booth, 2018), it is noteworthy to underline the high rate 
of pathological and as well non-infectious diseases in that 
area. Indeed, as climate and vector ecology may vary 
from season to season, each disease may have its own 
window of seasonal occurrence which may vary from one 
geographical location to another and differ from other 
diseases within the same location (Lindsay and Birley, 
1996). Thus, establishing a link between an area 
diseases occurrence and seasons, climate and local 
comminatory practices, represents a valid tool in the 
understanding pathologies occurrence dynamism and/or 
evolution. Despite this link, disease seasonality has not 
yet been characterized in a systematic and/or rigorous 
manner for the majority of infections.  Here, to contribute 
to the characterization of the seasonality of some 
diseases in Northern of Côte d'Ivoire, we evaluate the 
dynamism and/or the evolution of recurrent diseases 
diagnosed at the General Hospital of Korhogo from 2014 
to 2018. 
 
 
MATERIALS AND METHODS 
 
Sampling 
 
The authors recorded and collected patients consultation and as 
well diagnosis information during five (5) consecutive years; 2014, 
2015, 2016, 2017 and 2018, at the general medicine subdivision of 
Korhogo General Hospital. Collected information’s regarded  a  total 
 

 
 
 
 
of 1707 patients; those were associated to 25 different diseases. 
Recorded diseases associated to sampling patients at general 
medicine subdivision of Korhogo General Hospital from 2014 to 
2018 are as follow: malaria, AIDS, tuberculosis, varicella, hepatitis, 
herpes, influenza, gastroenteritis, shingles, hypertension, cardiac 
pathology, diabetes, lumbosciatic, back pain, osteoarthritis, 
pneumonia, bronchitis, rhinitis, sinusitis, asthma, gastrointestinal, 
ulcer, colopathy, gastritis and hemorrhoid. Basing on our previous 
diseases clustering surveys (Dago et al., 2017), above mentioned 
diseases have been summarized in (i) infectious and parasitic 
disease (malaria, AIDS, tuberculosis, varicella, hepatitis, herpes, 
influenza, gastroenteritis and shingles), (ii) cardiovascular diseases 
(hypertension and cardiac pathology), (iii) metabolic and endocrine 
diseases (diabetes), (iv) muscular and osteoarthritis diseases 
(lumbosciatic, back pain and osteoarthritis), (v) respiratory diseases 
(pneumonia, bronchitis, rhinitis, sinusitis and asthma) and (iv) 
digestive diseases (ulcer, colopathy, gastritis and hemorrhoid). 
Sampling patients (i) gender and (ii) age parameters have been 
reported and considered for subjacent statistical survey. For this 
purpose, age parameter has been organized in four (4) random 
classes’ intervals as follows: 5-14, 15-24, 25-49 and equal or more 
than 50. 
 
 
Computational statistical analysis 
  
Computational descriptive and analytical statistic analysis has been 
performed in R statistical software programming environment. They 
developed their own script in R version 4.1.0 (2021-05-18) 
Computing Platform: x86_64-w64-mingw32/x64 (64-bit) for the 
present statistical survey (R core Team, 2020). Computational 
statistical survey requested the following R packages installation: (i) 
pvclust, (ii) multcompView, (iii) factoextra, (iv) devtools to make 
developing R package easier, (v) ggplot2, (vi) ggfortify, (vii) paran, 
(viii) MASS, (ix) dplyr, a fast, consistent tool for working with data 
frame like objects, both in memory and out of memory, (x) ggpubr 
and/or ggplot2 package is excellent and flexible for elegant data 
visualization in R and (xi) qgraph. R bar-plot function and/or script 
have been used for patients’ frequency graph representation.  

The authors performed several analytical statistical tests, that is,  
(i) ANOVA and Tukey multiple comparison statistical tests in 
comparing recurrently diagnosed diseases variability and Bartlett 
and Fligner-Killeen variant homogeneity tests in assessing 
increasing of recurrently diagnosed diseases dynamism. 
 
  
Description of loaded R packages 
 
Pvclust is a hierarchical clustering with p-values via multi-scale 
bootstrap re-sampling (Shimodaira, 2004; Suzuki and Shimodaira, 
2006). MultcompView is a visualization of paired comparisons 
package and has been used for multiple data comparison analysis 
visualization (Piepho, 2004). Factoextra allows extracting and 
visualizing the results of multivariate data analyses. It provide some 
easy function to extract and visualize the output of multivariate data 
analyses, including principal component analysis (PCA), 
correspondence analysis, multiple correspondence analysis, factor 
analysis of mixed data, multiple factor analysis and hierarchical 
multiple factor analysis functions from different R packages. It 
contains also functions for simplifying some clustering analysis 
steps and provides ggplot2 package based elegant data 
visualization    (http://www.sthda.com/english/rpkgs/factoextra).
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Figure 1. Frequency bar plot descriptive analysis of recorded diseases at the General Hospital of Korhogo in 
Northern of Côte d’Ivoire for the five consecutive years (2014 to 2018).  

 
 
 

Ggfortify package is for data visualization tools for statistical 
analysis results (Tang and Horikoshi, 2016; Horikoshi, 2018). Paran 
package that requests MASS library is an implementation of Horn's 
technique for numerically and graphically evaluating the 
components or factors retained in a principal components analysis 
(PCA) or common factor analysis (FA). Horn's method contrasts 
eigenvalues produced through a PCA or FA on a number of random 
data sets of uncorrelated variables with the same number of 
variables and observations as the experimental or observational 
data set to produce eigenvalues for components or factors that are 
adjusted for the sample error-induced inflation (Glorfeld, 1995; 
Hayton et al., 2004 and Dinno, 2009). Qgraph is the main function 
of R qgraph package, which automatically creates an appropriate 
network and sends it to the plotting method (Kraemer et al., 2009). 
 
 
Description of R software used for analytical tests 

 
Tukey test is a single-step multiple comparison procedure and 
statistical test. It allows finding means of a factor that are 
significantly different from each other, comparing all possible pairs 
of means with a t-test like method. In R, the multcompView allows 
to run the Tukey test thanks to the TukeyHSD () function. It also 
offers a chart that shows the mean difference for each pair of 
group. Assumption for Tukey test application: (i) observation being 
tested are independent within and among the group; (ii) groups 
associated with each mean in the test are normally distributed and 
(iii) there is equal within group variance across the groups 
associated with each mean in the test (homogeneity of variance) 
(Tukey, 1949 and William et al., 1981). 

In many different types of experiments, with one or more 
treatments, one of the most widely used statistical methods is 
analysis of variance or simply ANOVA . In the present study 
ANOVA test has been applied to assess yearly recorded diseases 
data variance difference from 2014 to 2018 at Korhogo General 
Hospital. ANOVA is a form of statistical hypothesis testing heavily 
used in the analysis of experimental data. A test result (calculated 
from the null hypothesis and the sample) is called statistically 
significant if it is deemed unlikely to have occurred by 
chance, assuming the truth of the null hypothesis. A statistically 
significant result, when a probability  (p-value)  is  less  than  a  pre-

specified threshold (significance level), justifies the rejection of 
the null hypothesis, but only if the a priori probability of the null 
hypothesis is not high (Dag et al., 2018). 

In this study it performed two statistical analytical tests for 
variance comparing and/or assesses population and/or data 
variance homogeneity. The Fligner-Killeen (median) test has been 
determined in a simulation study as one of the many tests for 
homogeneity of variances which is most robust against departures 
from normality, Conover et al. (1981). By contrast to Fligner-Killeen 
test, Bartlett’s test by comparing variance of more sample (variance 
multiple comparison analysis) assumes that data are normally 
distributed. A test is considerate statistically significant for p ≤0.05. 
 
 
RESULTS 
 

Screening of recorded diseases at the general 
hospital in Korhogo Northern of Côte d’Ivoire from 
2014 to 2018 
 

Frequency survey of recorded diseases at the regional 
general hospital in Korhogo displayed malaria (271 
cases) and high blood pressure (247 cases) as the first 
reasons of patients’ consultation in that hospital (Figure 
1). Considering malaria and/or high blood pressure 
diseases as benchmark, the five consecutive year of the 
present study supported relative high frequencies of the 
following diseases: (i) colopathy (p=0.1), (ii) lombosciatica 
(p=0.1), (iii) pneumonia (p=0.11), (iv) osteoarthritis and 
(v) ulcer (p=0.16), (vi) gastroenteritis  and (vii) cardiac 
disease (p=0.13). Findings suggested, the modest 
recurrence of the following diseases: (i) sinusitis, (i) 
rhinitis, (iii) bronchitis, (iv) influenza, (v) diabetes, (vi) 
back pain, (v) gastritis and (vi) Asthma from 2014 to 2018 
at the general hospital of Korhogo (Figure 1). Study 
shown weak consultations at the general hospital of 
Korhogo with regarding the following  diseases: (i)  AIDS,  

https://en.wikipedia.org/wiki/Analysis_of_variance
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/Null_hypothesis
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Figure 2 (a and b). Assessment of yearly recorded diseases variability at 
Korhogo General Hospital by (A) p-value correlation average distance clustering 
survey and (B) box plot multivariate statistical analysis from year 2014 to year 
2018. 

 
 
 
(ii) herpes, (iii) shingles disease, (iv) gastrointestinal 
disease and (v) hemorrhoid (Figure 1). Observations 
revealed no cases of (i) tuberculosis, (ii) hepatitis and 
varicella during the five consecutive years ranging from 
2014 to 2018 (Figure 1).           
 
 
Variability assessment of yearly recorded diseases at 
the General Hospital of Korhogo in Northern of Cote 
d’Ivoire by a p-value clustering analysis 
 
Next, the authors focus on recorded diseases variability 
survey with the purpose to understand their dynamism 
during the five consecutive  years  ranging  from  2014  to 

2018. In total 187, 227, 258, 422 and 613 patients 
respectively recorded for years 2014, 2015, 2016, 2017 
and 2018 have been included in the present clustering 
study. In total 1707 patients exhibiting 25 different 
diseases typologies were processed for above-mentioned 
statistical survey. P-value clustering analysis had shown 
high data variability for year 2017 and 2018 by contrast to 
years 2014 and 2015 (Figure 2A). 

Multivariate box plot descriptive analysis shown a 
strong patients frequency data variability between year 
2014 and year 2018 (Figure 2B). Of note, 613 patients 
have been received at Korhogo General Hospital in 2018 
compared to 187 for the year 2014. In the other words, 
the number of  patients visiting Korhogo General Hospital  



Noel  et al.         5 
 
 
 

 
 

Figure 3. P value clustering analysis in assessing recurrently diagnosed diseases data distribution at the General Hospital 
of Korhogo from 2014 to 2018. 

 
 
 
from 2014 to 2018 increased more than 3 times. Then 
checking for the effect of year on patient increasing 
factor, performed ANOVA test suggested statistically 
significant data variability (p=0.02). In the other words, 
the number of patients consulted at Korhogo General 
Hospital significantly increased from year 2014 to 2018. A 
Turkey test assessing yearly patient consultation mean 
difference at Korhogo General Hospital showed significant 
difference between years 2014 and 2018 in contrast to 
other considered years (supplementary Figure 1). 
 
 
Whole analysis of the variability of recurrently 
diagnosis diseases at Korhogo General Hospital from 
2014 to 2018  
 
This part of the study processed diseases typologies that 
included at least 10 patients (patient number to be 
processed has been randomly chosen). So, 17 diseases 
have been considered as recurrently diagnosed at the 
General Regional Hospital of Korhogo from 2014 to 2018. 
Using eigende composition of correlation matrix by 
processing Horn's Parallel Analysis for component 
retention exhibited adjusted eigen values > 1, suggesting 
1 component retained as enough in explaining diseases 
variability in presently analyzed patients’ population. 
However, even if probability clustering analysis meanly 
shown AU probability value > 95% recurrent diseases, 
malaria disease variability are considered to be strongly 
supported by data (Figure 3). By merging descriptive 
statistic analysis with principal component analysis (PCA) 
findings  showed   that  malaria  disease  as  a  significant 

source of data variability (Supplementary Table 1 and 
Supplementary Figure 1). Principal component clustering 
analysis stimulation confirmed malaria patients’ 
population as data variability source and revealed high 
blood pressure and/or hypertension disease dynamism 
opposite attitude with respect to malaria disease in terms 
of potential source of data variability (Supplementary 
Table 1 and Supplementary Figure 1). 

They focused on recurrent diseases dynamism by 
performing ANOVA test showing statistically significant 
data variability of the later from year 2014 to year 2018 
(df=14, F= 3.21 and p=0.00). Interestingly Tukey to test 
each pair disease attributed above mentioned diseases 
data variability to malaria and hypertension patients 
distribution during the consecutive experimental years 
(Figure 4, Supplementary Table 2 and Supplementary 
Figure 2). The same surveys suggested a relative 
influence of osteoarthritis, colopathy and ulcer diseases 
on data variability (Figure 4, Supplementary Table 1 and 
2). 
 
 
Multivariate statistical survey in assessing malaria 
disease dynamism at the General Hospital of 
Korhogo from year 2014 to year 2018 
 
Biplot principal component analysis confirmed malaria 
and hypertension and/or high blood pressure diseases as 
good parameters in explaining data variability (Figure 4 
and Figure 5A). The same survey reinforced colopathy, 
osteoarthritis and ulcer diseases as potential interesting 
parameters   in   explaining   data   variability   source   by  
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Figure 4. Assessment of the variability of recurrently diagnosed diseases at Korhogo General Hospital from year 2014 to year 2018 
by merging Tukey and ANOVA test.   

 
 
 

Table 1. Bartlett test in measuring hypertension, osteoarthritis, ulcer and colopathy diseases 
variance homogeneity at General Hospital of Korhogo. 
 

Variable High blood pressure Osteoarthritis Ulcer Colopathy 

Bartlett's K-squared 0.25 3.72 3.84 2.16 

Degree of freedom (df) 1 1 1 1 

p 0.61
NS 

0.05
***

 0.05
***

 0.14
NS

 
 

NS
 p>0.05 and 

***
 p≤0.05. 

 
 
 

Table 2. Shapiro-Wilk normality test in assessing hypertension, osteoarthritis, ulcer and 
colopathy patients’ normal distribution at General Hospital of Korhogo. 
 

Variable High blood pressure Osteoarthritis Ulcer Colopathy 

w 0.9 0.82 0.77 0.84 

p 0.4
 

0.12 0.04 0.18 
 

P >0.05 not significantly different from normal distribution; p≤0.05significantly different 
from normal distribution. 

 
 
 
clustering years variable in two cluster groups that is (i) 
years 2014, 2015 and 2016 and (ii) year 2017 and 2018 
(Figure 1 and Figure 5A).  Because of malaria data 
variability evidence as previously shown, we embarked 
here in analyzing inter year dynamism of that pathology. 
Descriptive statistic showed weak patient frequency 
variability from year 2014 to 2017; while year 2018 
recorded    the     maximum     malaria     patients   during 

experimental years (Figure 5B). Based on, year 
clustering analysis by assessing disease variability at 
General Hospital of Korhogo (Figure 5B), the authors 
performed Bartlett variance homogeneity test with the 
purpose to evaluate malaria patient’s frequency variability 
from year 2014 to year 2018. Bartlett test result is as 
following: df=1, K-squared= 7.3 with p= 0.00 suggesting 
strong    data    variability   with   regard   malaria   patient  
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Figure 5 (a and b). Bi-plot principal component survey linking year to diseases distribution (A). Bar-plot of malaria patients’ frequency 
distribution at General Hospital of Korhogo from 2014 to 2018 (B). 

 
 
 
population between year interval (i) 2014-2016 and (ii) 
2017-2018. Because of year 2018 discrepancy in term of 
patient frequency with respect other analyzed years, we 
introduced the Fligner Killeen test for homogeneity of 
variance which is most robust again departure from 
normality. Results of that test are as follows: Fligner-
Killeen: med chi-squared = 3.5139, df = 1 with p = 0.06. 
Next, we assessed malaria normality distribution by 
performing Shapiro normality test. From the output, p << 
0.05 implied that the distribution of malaria patients 
during the five consecutive experimental years is 
significantly different from normal distribution. In the other 
words, we cannot assume the normality with regard 
malaria patient’s dispersion.   
 
 
Multivariate statistical analysis in assessing 
hypertension, ulcer, osteoarthritis and colopathy 
diseases dynamism at the General Hospital of 
Korhogo from year 2014 to year 2018 
 
Because of previous results (Figure 5 and Supplementary 
Figure 2) suggested high blood pressure, ulcer, 
osteoarthritis and colopathy as influencing patients 
population dynamism at Korhogo General Hospital, they 
checked  for these diseases variability from year 2014 to 
year 2018. Descriptive bar-plot statistical survey showed 
two  tendencies  with  regard  these  diseases  dynamism 

between year interval classes 2014-2016 and 2017-2018 
(Figure 6). Analysis suggested regular increasing of 
hypertension cases between year interval 2014-2016 and 
year interval 2017-2018 by contrast to osteoarthritis, ulcer 
and colopathy diseases (Figure 6). Of note, Bartlett test 
confirmed hypertension variance homogeneity as 
previously supported by descriptive statistic and revealed 
relative regular increasing of colopathy cases by contrast 
to osteoarthritis and ulcer cases (Table 1). This result is 
partially in agreement with result reported in 
Supplementary Figure 2. In addition, Bartlett test 
attributed weak variance homogeneity (high data 
variability) to osteoarthritis and ulcer diseases cases 
(p<0.05) by contrast to high blood pressure and 
colopathy patients (p>0.05) from year 2014 to 2018 
(Table 1 and Supplementary figure 2). Shapiro-Wilk 
normality test suggested that (i) high blood pressure, (ii) 
colopathy and (iii) osteoarthritis patient are not 
significantly different from normal distribution by contrast 
to ulcer patients’ data (Table 2). Next, the authors 
performed analysis of variance by integrating ANOVA 
and Tukey tests with the purpose to highlight 
homogeneity and/or heterogeneity distribution of the 
above mentioned diseases cases for 2014-2016 and 
2017-2018 year intervals classes (Table 3). These 
analyses exhibited a significant difference in terms of 
patients’ frequency for (i) ulcer, (ii) colopathy and (iii) 
osteoarthritis  cases  between (i)  2014-206 and (ii) 2017-
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Figure 6. Bar plot assessing high blood pressure (A), osteoarthritis (B), ulcer (C) and colopathy (D) patients 
frequency distribution from year 2014 to year 2018 at the General Hospital of Korhogo. 

 
 
 

Table 3. ANOVA and Tukey tests integrative survey evaluating high blood pressure, colopathy, 
osteoarthritis and ulcer viability between 2014-2016 and  2017-2018 respectively year 1 and 2 (Y1 
and Y2) intervals.  
  

Variable 
ANOVA test Tukey test 

F value Pr (>F) Year2-Year 1= diff P adjusted 

High blood pressure 7.63 0.07
NS 

30.17 0.07
NS 

Colopathy 26.8 0.01***
 

46.5 0.01***
 

Osteoarthritis 21.67 0.02***
 

40.5 0.02***
 

Ulcer 121.6 0.00***
 

50 0.00***
 

 

***Pr and p adjusted ≥0.05 and  
NS

 Pr and p adjusted >0.05. 
 
 
 
2018 year interval classes (Table 3). In the other words 
(i) ulcer, (ii) colopathy and (iii) osteoarthritis diseases 
cases increased significantly from year 2014 to year 2018 
(p<0.05) by contrast to hypertension and/or high blood 
pressure cases (p>0.05).     
 
 
Fligner Killeen test for homogeneity of variance 
analysis of recurrently diagnosed diseases in 
Northern of Côte d’Ivoire 
 
The   authors   checked    for    variance  homogeneity  of  

recurrently diagnosed diseases at General Hospital of 
Korhogo by using Fligner Killeen test, because of highly 
observed data variability during experimental period, 
since Fligner Killeen test is very robust again departure 
from normality. Findings suggested variance 
homogeneity and/or no significant variance difference 
with regard recurrent diseases dynamism by considering 
both 2014-2016 and 2017-2018 year intervals classes 
(Table 4). Comparative analysis with regard recurrent 
diseases dynamism from year 2014 to year 2018 by 
performing Fligner Killeen test suggested a relative high 
variance   homogeneity    with   regard  (i)  gastroenteritis, 
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Table 4. Fligner Killeen test for recurrently diagnosed diseases (17 diseases) variance homogeneity at the General Hospital of Korhogo. 
 

Variable Mlr Inf Gstrn Hyp CP Dbt Lmb BP Ost Pnm Brn Rhn Sns Ast Ulc Clp Gstrt 

Chi-squared 3.51 3.56 0.55 0.11 3.34 0.12 0.11 3.4 3.56 3.4 0.55 0.55 3.4 1.78 3.56 3.4 0.11 

p-value 0.06
NS 

0.06
NS

 0.46
NS 

0.63
NS 

0.07
NS 

0.73
NS 

0.74
NS 

0.07
NS 

0.06
NS 

0.07
NS 

0.46
NS 

0.46
NS 

0.07
NS 

0.18
NS 

0.06
NS 

0.07
NS 

0.74
NS 

 

Mlr=Malaria, Inf= Influenza, Gstrn= Gastroenteritis, Hyp = Hypertension, CP = Cardiac Pathology, Dbt = Diabetes, Lmb = Lumbosciatic, BP = Back pain, Ost= Osteoarthritis, Pnm = 
Pneumonia, Brn = Bronchitis, Rhn = Rhinitis, Sns = Sinusitis, Ast = Asthma, Ulc= Ulcer, Clp = Colopathy, Gstrt = Gastritis. 

NS 
p>0.05

 
and 

***
P<0.05. 

 
 
 

(ii) lumbosciatic, (iii) diabetes, (iv) high blood 
pressure, (v) rhinitis, (vi) bronchitis and  (vii) 
asthma diseases cases by contrast to (i) malaria, 
(ii) influenza, (iii) cardiac pathology, (iv) back pain, 
(v) osteoarthritis, (vi) pneumonia, (vii) sinusitis, 
(viii), (ix) ulcer and (x) colopathy diseases cases 
(Table 4). This result partially confirmed above 
performed PCA bi-plot analysis by it first 
component. Considering as a whole, findings 
supported two tendencies with regard recurrent 
diseases frequency dynamism at General Hospital 
of Korhogo from 2014 to 2018.  
 
 
Clustering assessment of recurrently 
diagnosed diseases variability at General 
Hospital of Korhogo by R software qgraph 
package 
 
This part of the study embarked on R software 
qgraph analysis in assessing variability of 
recurrently diagnosed diseases at General 
Hospital. R qgraphic clustering survey by 
measuring recurrent diseases dynamism and/or 
variability basing on scroll bar dimension and as 
well color, exhibited two distinct diseases 
clustering groups as following: (i) diabetes, 
rhinitis, hypertension gastroenteritis, gastritis, 
asthma and bronchitis and (ii) malaria, pneumonia, 
osteoarthritis, sinusitis, influenza, cardiac 
pathology, and back pain (Figure 7).  Moreover, R 
qgraphic  analysis    suggested    high   dynamism 

contrast between (i) gastroenteritis, diabetes, 
rhinitis and bronchitis diseases cases and (ii) 
malaria, sinusitis, Lumbosciatic and influenza 
diseases cases. Of note, R qgraphic survey 
basing on scroll bar dimension revealed strong 
interaction between (i) diabetes and hypertension 
recorded cases as well as between (i) bronchitis 
and asthma in terms of measuring diseases 
dynamism. The same survey by assessing 
recurrent diseases dynamism from year 2014 to 
2018 exhibited a strong interaction between 
lumbosciatic, osteoarthritis and back pain 
diseases (Figure 7). Taking together, present 
analysis supported evidence of two clustering 
diseases groups in evaluating recurrent disease 
dynamism in Northern of Cote d’Ivoire from year 
2014 to 2018.           
 
 
Interaction analysis between recurrent 
diagnosed diseases and patients morph-
metric features (age) and gender parameters: 
case of malaria and hypertension diseases  
 
Herein data have been organized base on patient 
age and gender features as follows: Female and 
male were associated to 5-15, 16-25, 26-50 and 
>50 age interval classes. Fligner test assessing 
variance homogeneity with regard diseases 
distribution at General Hospital of Korhogo by 
considering patient gender and age parameters 
supported significant  data  variability  (p<0.05). In 

the others words, recurrently diagnosed diseases 
variability at Korhogo General Hospital could be 
explained by patients’ gender and/or age 
parameters. Because of contrasting behaviors 
between malaria and hypertension diseases in 
explaining data variability, we checked for the 
influence of patients’ gender and age in 
characterizing these diseases dynamism at the 
General Hospital of Korhogo. Interactions surveys 
by Bartlett variance homogeneity test, between 
malaria and/or hypertension diseases variability 
and patients anthropomorphic features exhibited a 
significant impact of age parameter on high blood 
pressure (hypertension) disease  dynamism 
(p<0.05) by contrast to gender parameter from 
year 2014 to 2018 (Table 5). Merging Bartlett and 
Flinger tests results, findings revealed high blood 
pressure disease (p= 0.18-0.28) as relatively 
impacted by gender feature by contrast to malaria 
pathology (p=0.76-0.84). Considering as a whole, 
high blood pressure disorder dynamism at 
Korhogo General Hospital results to be 
significantly  and relatively influenced by patients 
age and gender features respectively by contrast 
to malaria disease dynamism.  
 
 

Comparative analysis of recurrently diagnosed 
diseases variance homogeneity at Korhogo 
General Hospital by patients’ age and gender 
parameters  
 

The  authors  embarked  in  a  comparative survey 
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Figure 7. R qgraphic clustering analysis-assessing variability of recurrently diagnosed 
diseases at General Hospital of Korhogo from 2014 to 2018. Mlr= Malaria, Inf= 
Influenza, Ast=Asthma, Brn= Bronchitis, B_P= Back pain, C_P= Cardiac pathology, 
Pnm= Pneumonia, Gstrt= Gastritis, Ost= Osteoarthritis, Sns= Sinusitis, Ulc= Ulcer, 
Lmb=  Lumbosciatic, Hyp= Hypertension, Gstrn= Gastroenteritis, Clp= Colopathy, 
Dbt= Diabetes, Rhn= Rhinitis. 

 
 
 
Table 5. Impact of age and gender on malaria and hypertension diseases dynamism by Bartlett and Fligner variance homogeneity tests.  
 

Variable 

Malaria Hypertension (High blood pressure) 

Bartell test Fligner Killeen test Bartell test Fligner Killeen test 

Bartlett's K-squared p Fligner-Killeen:med chi-squared p Bartlett's K-squared p Fligner-Killeen:med chi-squared p 

Age 7 0.12 7 0.07 Inf. 0.00 7 0.07 

Gender 0.38 0.84 0.09 0.76 0.28 0.6 1.76 0.18 

 
 

 



 
 
 
 
between (i) sinusitis, lumbosciatic, influenza, cardiac 
pathology, back pain, pneumonia and osteoarthritis 
diseases associated to malaria and (ii) diabetes, gastritis, 
asthma, gastroenteritis and bronchitis pathology linked to 
hypertension disease in terms of recurrent diseases 
dynamism parameter from 2014 to 2018 as supported by 
previous clustering analysis. They previously showed a 
regular dynamism of hypertension disease from 2014 to 
2018 at Korhogo General Hospital by contrast to malaria. 
They also showed a strong relationship between high 
blood pressure disease dynamism and patient age as 
opposite to malaria pathology. The present analysis by 
Fligner Killeen test suggested recurrent diseases 
characterized by regular dynamism (Table 4); that is, 
lumbosciatic, diabetes, gastritis, asthma, gastroenteritis 
and bronchitis, as influenced by patient age parameter 
(p=0.07) and among them, lumbosciatic disease 
dynamism is significantly influenced by patient gender. 
Diseases associated with a relative heterogeneous 
dynamism; i.e. sinusitis, cardiac pathology, back pain 
pneumonia and osteoarthritis claim to be influenced by 
patient age only. Influenza disease dynamism does not 
exhibit any relationship with patient age and gender 
parameters as opposite to cardiac pathology. 
Considering as a whole, this findings suggested 
recurrently diagnosed diseases dynamism at General 
Hospital of Korhogo as potentially influenced by (i) age, 
(ii) gender and (iii) both age and gender parameters.     
 
 
DISCUSSION 
 
Diseases recrudescence dynamism can be explained by 
multitude exogenous and endogenous factors. It is well 
established that disease phenomena increases steadily 
with age parameter. Indeed, study assessing pathological 
and non-infectious disease that is, high blood pressure 
troubles contributing in cardio-vascular disease 
occurrence exhibited age parameter as a valid factor in 
explaining cardio-vascular pathologies ascension in a 
hypertensive patient population sampled at Korhogo 
General Hospital in Northern Cote d’Ivoire (Noel et al., 
2017 and Dag et al., 2018). Previous studies performed 
in that locality (Northern Cote d’Ivoire) suggested female 
susceptibility with regard to infectious and parasitic 
diseases (Dago et al., 2017). Considering as a whole, 
integration between exogenous and endogenous factors 
associated to seasonal impact on diseases ascension 
can strongly help in highlighting and as well in 
understanding recrudescence dynamism sources of 
recurrent diseases in that area. Herein, the authors were 
interested in evaluating the dynamism of the increase in 
the frequency of recurrently diseases diagnosed at the 
general hospital of Korhogo during five (5) consecutive 
years from 2014 to 2018. Findings clearly suggested two 
tendencies evaluating recurrently diagnosed pathologies 
dynamism  at  Korhogo  General  Hospital  from  2014  to  
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2018, when data were organized in year class interval. 
These two tendencies are characterized by malaria and 
high blood pressure troubles that respectively exhibited 
irregular and regular dynamism in terms of the increase 
in the frequency of recurrently diagnosed diseases at 
Korhogo General Hospital. In the other words parasitic 
and infectious disease (malaria) and pathological and 
non-infectious disease (high blood pressure) display a 
contrast dynamism tendency in terms of frequency 
increase regarding recurrently diagnosed disease in 
Northern of Cote d’Ivoire. Statistical clustering analysis 
and as well analytical statistical survey had shown a 
strong relationship between high blood pressure disease 
dynamism and/or occurrence and patient age as opposed 
to malaria. An age-related increase in blood pressure is 
viewed as a universal feature of human aging (Finch, 
2007; O'Rourke and Nichols, 2005 and Baksi et al., 
2009). Study suggests that people over age 40 years, 
systolic blood pressure increases by around 7 mmHg per 
decade (Wolf-Maier et al., 2003 and Stegmary et al. 
2003). Epidemiological surveys show a progressive 
increase in systolic blood pressure with age, reaching an 
average of around 140 mmHg by the eighth decade 
(Whelton, 1994). Diastolic blood pressure also increases 
with age but at a lower rate than systolic blood pressure; 
diastolic blood pressure may even fall at late ages 
(Franklin et al., 1997). Their findings supported a relative 
significant impact with regard to patient gender, vis-à-vis 
of regular dynamism occurrence of hypertension. 
Coylewright et al., (2008), states that women show lower 
systolic and diastolic blood pressure than men up until 
the age of menopause, when women's systolic blood 
pressure surpasses that of men. In the same tendency 
our previous study in Korhogo locality suggested high 
susceptibility of women in exhibiting high blood pressure 
disturbs over age 40 years (Dago et al., 2018). 
Considering as a whole, the progressive increase of age 
and as well patient gender relatively modulates 
hypertensive state and/or occurrence. By contrast to 
hypertension disturbs and/or pathological and non-
infectious disease, parasitical disease occurrence and 
ascension do not and/or relatively depend on patients 
age and gender parameters. Of note, parasitic diseases 
can be transmitted by animal (zoonotic), food, blood, 
water and insect (that is, malaria). Malaria transmission 
depends on climatic conditions that may affect the 
number and survival of mosquitoes, such as rainfall 
patterns, temperature and humidity. In many places, 
transmission is seasonal, with the peak during and just 
after the rainy season. Malaria epidemics can occur when 
climate and other conditions suddenly favor transmission 
in areas where people have little or no immunity to 
malaria. They can also occur when people with low 
immunity move into areas with intense malaria 
transmission. Some population groups are at considerably 
higher risk of contracting malaria, and developing severe 
disease,  than   others.  These  include   infants,  children 
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under 5 years of age, pregnant women (Anna et al., 2015 
and Brooker et al., 2009) and patients with HIV/AIDS, as 
well as non-immune migrants, mobile populations and 
travellers. So, contrasting dynamism of the increase in 
the frequency of hypertensive (noninfectious pathology) 
and malaria (infectious disease) patients from 2014 to 
2018 at Korhogo General Hospital can be explained by 
the divergence and/or heterogeneity of factors and/or 
sources favoring their occurrence. Interestingly disease 
associated to hypertension in terms of regular dynamism 
regarding recurrently diagnosed diseases frequency 
increase at Korhogo General Hospital in Northern of Cote 
d’Ivoire from 2014 to 2018; that is diabetes, lumbosciatic, 
gastritis, asthma, gastroenteritis and bronchitis claim to 
be influenced by patients’ age parameter. Positive 
correlation evidence between diabetes ascension and 
age rising is currently discussed in medical field. Indeed, 
recent observation in that sense suggested as following: 
in the age group of 20-44 years, it was estimated about 
3.7% people had diabetes; while in the age group 45-64 
years the number increased to 13.7%; and the highest 
percentage of 26.9% was found in the age group of ≥ 65 
years (Ketut et al., 2012). These observations clearly 
exhibit diabetes occurrence increase with rising age. The 
prevalence of glucose intolerance increases with 
advancing age. The main factors of that metabolic 
disorder are that aging induces decrease insulin 
sensitivity and alteration or insufficient compensation of 
beta cell functional in the face of increasing insulin 
resistance (Chang and Halter, 2003 and Ketut et al., 
2012). Also, several findings prove that lumbar disc 
herniation level increase with age. Indeed, these studies 
supported that with increasing age, lumbar disc 
herniation is more cranially localized (Dammers and 
Koehler, 2002). It is noteworthy to underline that 
evidence between gastritis, asthma, gastroenteritis and 
bronchitis pathologies occurrence and age increasing is 
not clearly established, even if older age can represent a 
risk factor for gastritis ascension in the population 
(Green. and Graham, 1990). Asthma, a chronic 
inflammatory airway disease, is usually considered a 
disease of childhood onset. However, a large number of 
adults are reporting the onset of asthma past childhood 
(Thomsen et al., 2005). Although asthma is usually 
considered to originate in childhood, adult-onset disease 
is being increasingly reported. Sood et al. (2013) 
challenges the dictum that most asthma in adults 
originates in childhood. The second group of recurrently 
diagnosed diseases at Korhogo General Hospital from 
2014 to 2018, characterized by irregular dynamism in 
terms of the increase in the frequency of those diseases, 
includes malaria, influenza, cardiac pathology, back pain, 
osteoarthritis, pneumonia, sinusitis, ulcer and colopathy 
diseases. The findings of the authors suggest that 
irregular dynamism with regard these pathologies as not 
depending necessary on patient age and/or gender 
parameters   as   opposed   to  the  first  group.  Although  

 
 
 
 
malaria recrudescence and/or recurrent infection among 
children is well established, studies that assessed the 
relationship between malaria ascension and patient age 
increasing showed conflicting issues (Mawili-Mboumba et 
al., 2013). Further, according to the level of malaria 
transmission and immunity acquisition, vulnerable 
populations differ in endemic areas. In highly endemic 
settings, children under five years and pregnant women 
are the most affected, constituting the main target 
population of new malaria control strategies as 
recommended by the World Health Organization (WHO, 
2010). Several studies exhibit influenza as a risk of death 
for older patients (Christopher et al., 2019). In the other 
words, there is no correlational evidence, between 
influenza occurrence and patient age increasing. The 
consequences of influenza virus infection are generally 
more severe in individuals over 65 years of age that is, 
the elderly (Hernandez-Vargas et al., 2014). Influenza is 
an acute viral disease that can cause varying mortality in 
different age groups. The morbidity, mortality and 
epidemic level of influenza usually vary by season, in part 
due to changes in the predominant circulating virus types 
and subtypes (Gavigan and McCullers, 2019). Ji-Rong et 
al. (2020) confirmed influenza cases from both 
community and severe complication surveillance studies 
revealed that age distributions varied by mild and/or 
severe cases, virus types and/or subtypes and seasons. 
Considering as a whole, observed irregular dynamism in 
the increase frequency of both malaria and influenza 
diseases at Korhogo General Hospital from 2014 to 2018 
can be explained by the extreme and multiple 
heterogenic endogenous as well as exogenous factors 
that influence those diseases recrudescence. The 
authors’ findings revealed that colopathy disturbs among 
diseases with high recurrence frequency characterized by 
irregular dynamism. Due to its considerable reserve 
capacity, the gastrointestinal system is better insulated 
from the effects of aging than other organ systems in the 
body. Changes to the gastrointestinal system generally 
consist of a decrease or slowing of functions and an 
increased risk of digestive tract disorders. The 
gastrointestinal system extends from the mouth to the 
anus and includes the throat, esophagus, stomach, and 
intestines. It is responsible for breaking down food into 
nutrients, absorbing the nutrients into the bloodstream, 
and eliminating waste from the body. It remains relatively 
stable until approximately age 65 (Rémond et al., 2015). 
Malnutrition is one of the most relevant conditions that 
negatively influence the health of older people and the 
nutritional status of elderly was even recently shown to 
predict preterm death (Soderstrom et al., 2014). Although 
aging is not inevitably accompanied by malnutrition, 
many changes due to the aging process can promote this 
serious condition (Landi et al., 1999), suggesting 
gastrointestinal disease recrudescence as significantly 
influenced by heterogenic exogenous parameters.  

As previously suggested, this evidence can be a source  



 
 
 
 
of observed irregular dynamism in the increase frequency 
of colopathy recrudescence. It is believe that, extending 
study year period could be useful in highlighting 
recurrently diagnosed diseases dynamism and the 
causes of that dynamism.  
 
 
Conclusion 
 
To conclude, the present study supported two disease 
categories, in terms of the dynamism of the increase of 
patients frequency associated to recurrently diagnosed 
diseases at Korhogo General Hospital from 2014 to 2018. 
These two diseases categories exhibited regular and 
irregular frequency increasing dynamism, and can be 
respectively grouped in (i) non-infectious pathologies and 
(ii) parasitical and infectious pathologies. So, while, 
pathological and non-infectious diseases exhibiting 
regular increase represented by high blood pressure 
troubles assert to depend on patients anthropomorphic 
features that is, age and gender, parasitical and 
infectious diseases linked to irregular increase dynamism 
that is, malaria, which claim to be non-strongly influenced 
by those parameters. 
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SUPPLEMENTARY FIGURES AND TABLES 
 
 
 

 
 

Supplementary Figure 1. Turkey multiple comparison procedure and statistical test evaluating yearly consulted patients mean 
level difference at the General Hospital of Korhogo from 2014 to 2018. 

***
 p≤ 0.05. 
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Supplementary Figure 2. Principal component clustering analysis stimulation by measuring recurrent diseases distribution at General 
Regional Hospital of Korhogo from 2014 to 2018. 
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Supplementary Table 1. Descriptive statistic of 17 processed recurrently diagnosed diseases at Korhogo General Hospital from 2014 
to 2018. 
 

 M I GE H CP D L BP Os Pn Br Rh S As Ul Co G 

Min 28 3 10 29 8 2 9 0 2 9 6 13 8 2 1 10 2 

Max 147 15 27 73 35 12 47 20 56 44 17 17 26 4 58 72 20 

Range 119 12 17 44 27 10 38 20 54 35 11 4 18 2 57 62 18 

Sum 271 39 88 247 94 21 136 25 101 112 62 75 78 14 110 163 55 

Median 33 7 18 53 13 2 29 1 6 21 13 15 15 3 3 17 11 

Mean 54.2 7.8 17.6 49.4 18.8 4.2 27.2 5 20.2 22.4 12.4 15 15.6 2.8 22 32.6 11 

SE Mean 23.22 1.98 2.77 8.72 5.05 1.96 7.23 3.82 10.58 5.83 1.89 0.71 2.94 0.37 12.4 12.01 3.42 

CI Mean 

(0.95) 
64.47 5.51 7.68 24.21 14.03 5.44 20.07 10.61 29.39 16.18 5.24 1.96 8.17 1.04 34.42 33.35 9.5 

Var 2695.7 19.7 38.3 380.3 127.7 19.2 261.2 73 560.2 169.8 17.8 2.5 43.3 0.7 768.5 721.3 58.5 

Std.dev 51.92 4.44 6.17 19.5 11.3 4.38 16.16 8.54 23.67 13,03 4.22 1.58 6.58 0.84 27.72 26.86 7.65 

Coef.var 0.96 0.57 0.35 0.39 0.6 1.04 0.59 1.71 1.17 0.58 0.34 0.11 0.42 0.3 1.26 0.82 0.7 
 

M=Malaria, I= Influenza, GE= Gastroenteritis, H = Hypertension, CP = Cardiac Pathology, D = Diabet, L = Lumbosciatic, BP = Back Pain, Os= 
Osteoarthritis, Pn = Pneumonia, Br = Bronchitis, Rh = Rhinitis, S = Sinusitis, As = Asthma, Ul= Ulcer, Co = Colopathy, G = Gastritis. 

 
 
 
 

Supplementary Table 2. Turkey multiple comparison statistical test evaluating 
consulted patients frequency mean level difference at Korhogo General Hospital 
from 2014 to 2018. 
 

 Diff lwr upr p adj 

Back pain - Asthma 2.2 -39.68 44.08 1 

Bronchitis - Asthma 9.6 -32.28 51.48 0.99 

Colopathy - Asthma   29.8 -12.08 71.68 0.46 

Cardiac Pathology - Asthma  16.0 -25.88 57.88 0.99 

Diabetes – Asthma 1.4 -40.48 43.28 1 

Gastroenteritis - Asthma    11.5 -24.77 47.77 0.99 

Hypertension - Asthma    46.6 4.71 88.48 0.01 

Influenza - Asthma     5.0 -36.88 46.88 1 

Lumbosciatic - Asthma    24.4 -17.48 66.28 0.77 

Malaria - Asthma    51.4 9.51 93.28 0.004 

Osteoarthritis - Asthma   17.4 -24.48 59.28 0.98 

Pneumonia - Asthma   19.6 -22.28 61.48 0.94 

Rhinitis - Asthma   12.2 -29.68 54.08 0.99 

Sinusitis - Asthma   12.8 -29.08 54.68 0.99 

Ulcer - Asthma    19.2 -22.68 61.08 0.95 

Bronchitis - Back Pain    7.4 -34.48 49.28 0.99 

Colopathy - Back Pain    27.6 -14.28 69.48 0.59 

Cardiac Pathology - Back Pain  13.8 -28.08 55.68 0.99 

Diabetes- Back Pain    -0.8 -42.68 41.08 1 

Gastroenteritis - Back Pain     9.3 -26.97 45.57 0.99 

Hypertension - Back Pain    44.4 2.51 86.28 0.02 

Influenza - Back Pain     2.8 -39.08 44.68 1 

Lumbosciatic - Back Pain   22.2 -19.68 64.08 0.87 

Malaria - Back Pain    49.2 7.31 91.08 0.007 

Osteoarthritis - Back Pain   15.2 -26.68 57.08 0.99 

Pneumonia - Back Pain   17.4 -24.48 59.28 0.98 

Rhinitis - Back Pain   10.0 -31.88 51.88 0.99 

Sinusitis - Back Pain 10.6 -31.28 52.48 0.99 
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Ulcer - Back Pain    17.0 -24.88 58.88 0.98 

Colopathy - Bronchitis    20.2 -21.68 62.08 0.93 

Cardiac Pathology - Bronchitis    6.4 -35.48 48.2835133 0.99 

Diabetes - Bronchitis    -8.2 -50.08 33.68 0.99 

Gastroenteritis - Bronchitis     1.9 -34.37 38.17 1 

Hypertension - Bronchitis   37.0 -4.88 78.88 0.14 

Influenza - Bronchitis    -4.6 -46.48 37.28 1 

Lumbosciatic - Bronchitis    14.8 -27.08 -27.08 0.99 

Malaria - Bronchitis    41.8 -0.08 83.68 0.05 

Osteoarthritis - Bronchitis    7.8 -34.08 49.68 0.99 

Pneumonia - Bronchitis   10.0 -31.88 51.88 0.99 

Rhinitis - Bronchitis    2.6 -39.28 44.48 1 

Sinusitis - Bronchitis    3.2 -38.68 45.08 1 

Ulcer - Bronchitis     9.6 -32.28 51.48 0.99 

Cardiac Pathology - Colopathy   -13.8 -55.68 28.08 0.99 

Diabetes- Colopathy   -28.4 -70.28 13.48 0.54 

Gastroenteritis - Colopathy    -18.3 -54.57 17.97 0.91 

Hypertension - Colopathy     16.8 -25.08 58.68 0.98 

Influenza - Colopathy   -24.8 -66.68 17.08 0.75 

Lumbosciatic - Colopathy     -5.4 -47.28 -47.28 1 

Malaria- Colopathy    21.6 -20.28 63.48 0.89 

Osteoarthritis - Colopathy   -12.4 -54.28 29.48 0.99 

Pneumonia - Colopathy   -10.2 -52.08 31.68 0.99 

Rhinitis - Colopathy   -17.6 -59.48 24.28 0.97 

Sinusitis - Colopathy   -17.0 -58.88 24.88 0.98 

Ulcer - Colopathy   -10.6 -52.48 31.28 0.99 

Diabetes - Cardiac Pathology  -14.6 -56.48 27.28 0.99 

Gastroenteritis - Cardiac Pathology       -4.5 -40.77 31.77 1 

Hypertension - Cardiac Pathology    30.6 -11.28 72.48 0.41 

Influenza - Cardiac Pathology   -11.0 -52.88 30.88 0.99 

Lumbosciatic - Cardiac Pathology     8.4 -33.48 50.28 0.99 

Malaria - Cardiac Pathology    35.4 -6.48 77.28 0.19 

Osteoarthritis - Cardiac Pathology   1.4 -40.48 43.28 1 

Pneumonia - Cardiac Pathology    3.6 -38.28 45.48 1 

Rhinitis - Cardiac Pathology   -3.8 -45.68 38.08 1 

Sinusitis - Cardiac Pathology   -3.2 -45.08 38.68 1 

Ulcer - Cardiac Pathology     3.2 -38.68 45.08 1 

Gastroenteritis - Diabetes     10.1 -26.17 46.37 0.99 

Hypertension - Diabetes     45.2 3.316 87.08 0.02 

Influenza - Diabetes     3.6 -38.28 45.48 1 

Lumbosciatic - Diabetes    23.0 -18.88 64.88 0.84 

Malaria - Diabetes     50.0 8.11 91.88 0.006 

Osteoarthritis - Diabetes    16.0 -25.88 57.88 0.99 

Pneumonia - Diabetes   18.2 -23.68 60.08 0.97 

Rhinitis - Diabetes    10.8 -31.08 52.68 0.99 

Sinusitis - Diabetes    11.4 -30.48 53.28 0.99 

Ulcer - Diabetes     17.8 -24.08 59.68 0.97 

Hypertension-Gastritis      35.1 -1.17 71.37 0.06 

Influenza - Gastritis     -6.5 -42.77 29.77 0.99 

Lumbosciatic - Gastritis     12.9 -23.37 49.17 0.99 

Malaria - Gastritis     39.9 3.627 76.17 0.01 

Osteoarthritis -Gastritis     5.9 -30.37 42.17 0.99 
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Pneumonia - Gastritis     8.1 -28.17 44.37 0.99 

Rhinitis - Gastritis     0.7 -35.57 36.97 1 

Sinusitis - Gastritis     1.3 -34.97 37.57 1 

Ulcer - Gastritis      7.7 -28.57 43.97 0.99 

Influenza - Hypertension    -41.6 -83.48 0.28 0.05 

Lumbosciatic - Hypertension   -22.2 -64.08 19.68 0.87 

Malaria - Hypertension      4.8 -37.08 46.68 1 

Osteoarthritis - Hypertension   -29.2 -71.08 34.12 0.49 

Pneumonia - Hypertension  -27.0 -68.88 14.88 0.63 

Rhinitis - Hypertension   -34.4 -76.28 7.48 0.23 

Sinusitis - Hypertension   -33.8 -75.68 8.08 0.25 

Ulcer - Hypertension    -27.4 -69.28 14.48 0.60 

Lumbosciatic - Influenza     19.4 -22.48 61.28 0.95 

Malaria - Influenza     46.4 4.51 88.28 0.01 

Osteoarthritis - Influenza    12.4 -29.48 54.28 0.99 

Pneumonia - Influenza   14.6 -27.28 56.48 0.99 

Rhinitis - Influenza     7.2 -34.68 49.08 0.99 

Sinusitis - Influenza    7.8 -34.08 49.68 0.99 

Ulcer - Influenza     14.2 -27.68 56.08 0.99 

Malaria - Lumbosciatic     27.0 -14.88 68.88 68.88 

Osteoarthritis - Lumbosciatic   -7.0 -48.88 -48.88 0.99 

Pneumonia - Lumbosciatic    -4.8 -46.68 37.08 1 

Rhinitis - Lumbosciatic   -12.2 -54.08 29.68 0.99 

Sinusitis - Lumbosciatic  -11.6 -53.48 30.28 0.99 

Ulcer- Lumbosciatic     -5.2 -47.08 36.68 1 

Osteoarthritis - Malaria -34.0 -75.88 7.88 0.24 

Pneumonia - Malaria  -31.8 -73.68 10.08 0.35 

Rhinitis - Malaria   -39.2 -81.08 2.68 0.09 

Sinusitis - Malaria   -38.6 -80.48 3.28 3.28 

Ulcer - Malaria    -32.2 -74.08 9.68 0.33 

Pneumonia - Osteoarthritis    2.2 -39.68 44.08 1 

Rhinitis - Osteoarthritis   -5.2 -47.08 36.68 1 

 


