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ABSTRACT  

his study was on statistical 

analysis of some selected sexual 

transmitted diseases (STDs) a 

case study of Infectious Disease Hospital 

Bayara. The study aimed at investigating 

whether the prevalence of STDs is gender 

and year related.  Some related research 

was reviewed and data was collected from 

the study area for the period of 10 years 

(2009 – 2018) using a designed template. 

SPSS version 20.0 was used for analysing 

the data at 0.01 and 0.05 using factorial 

design (ANOVA). Results shown that the 

STDs are gender and year*gender related. 

Further suggestions were recommended in 

respected to age and expansion of the STD. 
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nfection to her child in utero or during 

childbirth, is also possible. HIV, hepatitis 

B and syphilis are infections which can 

be transmitted in this way (CDC, 2016). 
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Introduction: 
Background of the Study 

Sexually transmitted diseases 

(STDs) are a group of diseases 

acquired through any sexually 

related activity or behavior. 

The route of transmission is 

largely dependent on 

individual behavior (Centre for 

Disease Control, 2015; World 

Health Organization, 2015). 

The infection can be spread 

through oral, vaginal, or anal 

sex or through contact with 

blood during sexual activity. 

Although uncommon, 

transmission can also occur 

through direct contact with 

affected body parts, tissue, or 

body fluids of infected persons. 

Some STDs such as hepatitis B 

can also be transmitted 

through sharing or using 

unsterilized needles (CDC, 

2016). Vertical transmission, 

where the mother passes the 
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The term STDs describes diseases caused by more than 30 different bacteria, 

viruses and parasites which are transmitted through sexual intercourse. The 

common feature of these infections is their mode of transmission and not their 

cause, origin, clinical features or consequences (WHO, 2015). The most 

common STDs are the bacterial infections such as chlamydia, syphilis, 

gonorrhea and the viral infections such as human papillomavirus (HPV), HIV 

and hepatitis B (CDC, 2015). If not detected on time or left untreated, these 

infections can have long-lasting adverse effects. STDs such as HIV and HPV can 

be asymptomatic over long periods of time while the signs and symptoms of 

others such as genital herpes can be mild and passing. As a result, no attention 

is paid to them leading not only to delayed diagnosis and treatment, but also 

increasing the chances of infections being passed on unaware during 

unprotected sexual intercourse. If untreated, STDs can lead to complications 

such as pelvic inflammatory diseases, ectopic pregnancies or infertility in 

women, or epididymitis in men (MacDonald and Brunham, 2017; Simms and 

Stephenson, 2016).  

In its guidelines for surveillance of STDs published in 2014, the WHO described 

STDs as a major global health problem leading to acute illness, long-term 

disability and death, with serious medical and psychological consequences for 

millions of men, women and infants (WHO 2014). Some common STDs include 

the following; Gonorrhea, Syphilis, HIV, HPV, Chlamydia, Hepatitis B, Genital 

herpes and Trichomoniasis. HIV and syphilis are life threatening, hepatitis B, 

HPV and HIV predispose to malignancy, and gonorrhea and chlamydia affect 

fertility (CDC, 2015). Chlamydia, gonorrhea and syphilis can be cured using 

antibiotics, while HIV is treatable but not curable. Most Hepatitis B and HPV 

infections are cleared by the immune system within a few months (Kirwan and 

Herrington, 2016; WHO, 2016). Chronic forms of Hepatitis B are however not 

well treatable and persistent HPV infections can cause cervical and other forms 

of cancer. Furthermore, HPV infection can cause genital warts, which can be 

treated using topical creams or cryotherapy, but may also disappear on their 

own (WHO, 2014; CDC, 2013).  

 

Research Hypothesis 

A statistical hypothesis is a rule or a procedure based on which decision as 

whether to reject or accept the hypothesis made. 

i) Ho1: There is no significant difference between the diseases. 
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H11:  There is significant difference between the diseases 

ii) H o2: There is no significant difference between the sexes. 

H 12: There is no significant difference between the sexes.  

 

Prevalence of STDS in Nigeria  

Nigeria presently lacks a national surveillance system to monitor trends in 
sexually transmitted diseases. This is due to many factors including inadequate 
diagnostics tests for diagnosis of STD. WHO syndrome management is the 
treatment guideline adopted by many hospitals. This management entails 
treatment of suspected syndromes of STDs with a pre-outlined antimicrobial 
treatment without laboratory diagnosis or confirmation. This makes it arduous 
to collect appropriate data on rates of specific STDs. Since the advent of HIV and 
tremendous support from international non-profit organizations, there are 
services for testing and treatment of the incurable disease available to the 
general population. Available resources for STD management and its delivery 
to young adult is still a long way from being satisfactory. This is a cause for 
concern bearing in mind that other STDs are a strong contributing risk factor 
for acquisition of HIV/AIDS. 
The NDHS (2018) survey based its STD prevalence on the self-report of STD 
symptoms from men and women within the past 12 months. Women had a 
higher rate of 5% compared to men at 3%. Women in urban areas had higher 
rates compared to their counterparts in the rural areas (National Population 
Commission, 2017).  
 

Method of Data Collection 

This is already existing data, which collected by someone and has undergone 

some statistical processing or analysis, these are kind of data that are obtained 

from statistical bulletin or organization’s record. For the purpose of this project, 

Secondary data was gotten from the study area. 

 

Data Analysis 

The statistical tool used is the three ways factorial design. A factorial designs 

investigate several factors simultaneously. It is very often required to 

investigate the effect of several different set of treatment or more generally 

several different explanatory factor on a response of interest.  

 

Three Factor Factorial Experiment  

In a three-way classification we have three factors A, B and C. let A, B and C 

represent; disease factor denoted as A at three levels, B denote gender at two 
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levels, and C denote the number of years at ten (10) levels, all together we have 

A, B, and C as main effects, AB, AC and BC as the interaction effect and also 

abc…n total observation in the experiment. The model for the three factor 

classification is given as;                  

                           𝒚𝒊𝒋𝒌𝒍 = 𝝁 + 𝜶𝒊 + 𝜷𝒋 + 𝜸𝒌 + 𝜶𝜷𝒊𝒋 + 𝜶𝜸𝒊𝒌 + 𝜷𝜸𝒋𝒌 + 𝜶𝜷𝜸𝒊𝒋𝒌 + 𝜺𝒊𝒋𝒌𝒍 

𝒊 = 𝟏, 𝟐, … 𝒂 

𝒋 = 𝟏, 𝟐, … 𝒃 

𝒌 = 𝟏, 𝟐, … 𝒄 

𝒍 = 𝟏, 𝟐, … 𝒏 

 

Where                   

 𝑦𝑖𝑗𝑘= the observation in the experiment 

µ = the overall mean 

𝜇𝑖 = the effect of the 𝑖𝑡ℎ level of factor A 

𝛽𝑗= the effect of the 𝑗𝑡ℎ level of factor B 

𝛾𝑘= the effect of the 𝑘𝑡ℎ  level of factor C 

𝛼𝛽𝑖𝑗= the effect of interaction between A and B factors 

𝛼𝛾𝑖𝑘 = The effect of interaction between A and C factors 

 𝛾𝛽𝑗𝑘= the effect of interaction between B and C factors 

𝛼𝛽𝛾𝑖𝑗𝑘 = the effect of interaction between A, B and C factors 

𝜀𝑖𝑗𝑘𝑙 = the random error term or residual  

Note: 

A implies HIV 

B implies Gonorrhoea and  

C implies Hepatitis 

 

Calculations of Sum of Square 

The total sum of squares can be found as 𝑺𝑺𝑻  

 

   ∑ ∑ ∑ ∑ 𝒚𝒊𝒋𝒌𝒍
𝟐

𝒏

𝒍=𝟏

𝒄

𝒌=𝟏

𝒃

𝒋=𝟏

𝒂

𝒊=𝟏

−
𝒚….

𝟐

𝒂𝒃𝒄𝒏
 

 

The sum of squares for main effect are found from the total of factors A (𝑦𝑖…), B 

(𝑦.𝑗..) and C (𝑦..𝑘.) as follows: 
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𝑺𝑺𝑨 =
𝟏

𝒃𝒄𝒏
∑ 𝒚𝒊…

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏

𝒂

𝒊=𝟏

 

𝑺𝑺𝑩 =
𝟏

𝒂𝒄𝒏
∑ 𝒚.𝒋..

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏

𝒃

𝒋=𝟏

 

𝑺𝑺𝒄 =
𝟏

𝒂𝒃𝒏
∑ 𝒚..𝒌.

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏

𝒄

𝒌=𝟏

 

 

To computer the two factor interaction sums of squares, the total for the 𝐴 × 𝐵, 

𝐴 × 𝐶 and 𝐵 × 𝐶 cell are needed. It is frequently helpful to collapse the original 

data table into three two- way tables to compute these quantities.  

The sum of squares is found from 

𝑺𝑺𝑨𝑩 =
𝟏

𝒄𝒏
∑ ∑ 𝒚𝒊𝒋..

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏

𝒃

𝒋=𝟏

𝒂

𝒊=𝟏

−𝑺𝑺𝑨 − 𝑺𝑺𝑩 

= 𝑺𝑺𝒔𝒖𝒃𝒕𝒐𝒕𝒂𝒍𝒔(𝑨𝑩) − 𝑺𝑺𝑨 − 𝑺𝑺𝑩 

𝑺𝑺𝑨𝑪 =
𝟏

𝒃𝒏
∑ ∑ 𝒚𝒊.𝒌.

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏

𝒄

𝒋=𝟏

𝒂

𝒊=𝟏

𝑺𝑺𝑨 − 𝑺𝑺𝑪 

𝑺𝑺𝒔𝒖𝒃𝒕𝒐𝒕𝒂𝒍𝒔(𝑨𝑪) − 𝑺𝑺𝑨 − 𝑺𝑺𝑪 

And 

𝑺𝑺𝑩𝑪 =
𝟏

𝒂𝒏
∑ ∑ 𝒚.𝒋𝒌.

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏
−𝑺𝑺𝑩 − 𝑺𝑺𝑪

𝒄

𝒌=𝟏

𝒃

𝒋=𝟏

 

𝑺𝑺𝒔𝒖𝒃𝒕𝒐𝒕𝒂𝒍𝒔(𝑩𝑪) − 𝑺𝑺𝑩 − 𝑺𝑺𝑪 

 

Note that the sums of squares for the two factor subtotals are found from the 

total in each two-way table. The three factors interaction sum of squares is 

computed from the three way cell total {𝑦𝑖𝑗𝑘.} as 

𝑺𝑺𝑨𝑩𝑪 =
𝟏

𝒏
∑ ∑ ∑ 𝒚𝒊𝒋𝒌.

𝟐 −
𝒚….

𝟐

𝒂𝒃𝒄𝒏

𝒄

𝒌=𝟏

𝒃

𝒋=𝟏

𝒂

𝒊=𝟏

− 𝑺𝑺𝑨 − 𝑺𝑺𝑩 − 𝑺𝑺𝑪 − 𝑺𝑺𝑨𝑩 − 𝑺𝑺𝑨𝑪 − 𝑺𝑺𝑩𝑪 

= 𝑺𝑺𝑻𝑶𝑻𝑨𝑳(𝑨𝑩𝑪) − 𝑺𝑺𝑨 − 𝑺𝑺𝑩 − 𝑺𝑺𝑪 − 𝑺𝑺𝑨𝑩 − 𝑺𝑺𝑨𝑪 − 𝑺𝑺𝑩𝑪 

The error sum of square may be found by subtracting the sum of squares for 

each main effect from the total sum of square or by  

𝑺𝑺𝑬 = 𝑺𝑺𝑻 − 𝑺𝑺𝒔𝒖𝒃𝒕𝒐𝒕𝒂𝒍𝒔(𝒂𝒃𝒄) 
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The Analysis of Variance Table for the Three-Factor Fixed Effect Model 

Sources of 
Variation (SV) 

Degree of 
Freedom (DF) 

Sum of 
Squares 
(SS) 

Mean 
Square 
(MS) 

F0 

A a - 1 SSA MSA MSA/ MSE 
B b-1 SSB MSB MSB/ MSE 
C c-1 SSC MSC MSC/ MSE 
AB (a-1)(b-1) SSAB MSAB MSAB/ MSE 
AC (a-1)(c-1) SSAC MSAC MSAC/ MSE 
BC (b-1)(c-1) SSBC MSBC MSBC/ MSE 
ABC (a-1)(b-1)(c-1) SSABC MSABC MSABC/MSE 
Error abc(n-1) SSE MSE - 
Total abcn-1 SST - - 

 

Multiple Comparisons: 
One of the objectives of this works is to find out which of the STD’s among the 
three actually differs from one another, pair comparison is the simplest and 
most commonly used in experiment, there are two types: 

1. Planned pair comparison in which the specific pair of treatment to be 
compared was identified before the start of the experiment. 

2. Unplanned pair comparison in which no specific comparison is chosen, 
in advance. Instead, every pair of treatments that is significantly 
different. The two most commonly used test procedures for pair 
comparison in the experiment are the least significant difference (LSD) 
test which is suited for a planned pair comparison and Duncan’s multiple 
range test (DMRT) which is applicable to an unplanned pair comparison. 

           Other test includes 
 

Least Significance Different (LSD) 
The least significance difference test is the simplest and the most commonly 
used procedure provide a single (LSD) value at a prescribed level of 
significance, which serve as a boundary between significant and non-
significance difference between any pair of treatment means. That is two 
treatments are developed significantly different as prescribe level of significant, 
if there different exceeds the computed least significance difference value. 
Otherwise they are not significantly different (Kwanchai et al, 1983). 
 

Duncan’s Multiple Range Tests 
In a set of treatment say t if comparison of all possible pair of treatment means 
is required we can use Duncan’s multiple range test. The Duncan’s multiple 
range tests can be used irrespective of whether F is significant or not it involves 
number of step. 
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➢ Arrange the treatment in decreasing order i.e. according to their ranks. 

➢ Calculate the standard error SE(Y)=√
𝑀𝑆𝐸

𝑟
 

➢ From the statistical tables write the significant student zed range (rp) 
for p=2,3,…,t treatments and error degree of freedom 

➢ Calculate the shortest range (Rp) where Rp=rp*SE(Y) 
➢ From the largest mean subtract the Rp for P. Declare all the means less 

than this value as significantly different from the largest means for the 
remaining treatment whose values are larger than the difference. 
(Largest mean- largest Rp) compare the difference to appropriate Rp 
values. If two treatments are remaining compare to R3 and so on. 

➢ From the second largest means, subtract the second largest Rp. compare 
the treatment as in step 5. Continue the processes till all the treatment 
are covered. 

➢ Represent the result by using the line notation or the alphabet notation 
to indicate which treatments are on pair and which are significantly 
different. 

 
RESULTS AND DISCUSSIONS 
Table 1: the below show the extract of records gender-wise in respect to HIV, 
Gonorrhoea and Hepatitis 

YEAR SEXUAL TRANSMITTED DISEASES 
HIV GONORRHEA HEPATITIS 
M F M F M F 

2009 205 305 13 36 25 69 
2010 369 145 15 34 35 54 
2011 169 245 84 24 24 52 
2012 348 145 54 71 24 53 
2013 154 245 45 45 28 24 
2014 256 123 65 61 24 24 
2015 695 256 48 12 28 23 
2016 254 147 75 26 36 28 
2017 214 182 48 14 45 45 
2018 147 287 42 18 28 27 
Total  2811 2080 489 341 297 399 

 
From the above table, it is clearly seen that male has the high burden of HIV 
(2811) compared to female HIV burden (2080). Similarly, male has high burden 
of Gonorrhoea (489) compared to female (341). And finally, Hepatitis burden 
is in opposite of the other 2 diseases with female having the high burden (399) 
while male (297). 
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Table 2: Percentage Distribution of the selected STDs 
VARIABLES FREQUENCY PERCENTAGE (%) 
MALE HIV  2811 43.8 
FEMALE HIV 2080 32.4 
MALE GORNORRHEA 489 7.6 
FEMALE GORNORRHEA 341 5.3 
MALE HEPATITIS 297 4.6 
FEMALE HEPATITIS 399 6.2 
TOTAL 6417 100.0 

 
Similarly, from the above percentage table, it is clearly seen that HIV has the 
high percent of 76.2, Gonorrhoea 12.9 percent and Hepatitis 10.8 percent. 
 
Figure 1: this shows bars of variables in table 1 

 
 
Table 4: ANOVA results using SPSS version 21.0 for variables under 
consideration (Year, Gender and STDs) 
Dependent Variable: DISEASES 

Source of Variation Type III 
Sum of 
Squares 

df Mean Square F Sig. 

Intercept Hypothesis 686298.150 1 686298.150 5.750 0.062 
Error 596795.150 5 119359.030a   

YEAR Hypothesis 37124.683 9 4124.965 0.725 0.684 
Error 256151.017 45 5692.245b   
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GENDER Hypothesis 596795.150 5 119359.030 20.969 0.000 
Error 256151.017 45 5692.245b   

YEAR * 
GENDER 

Hypothesis 256151.017 45 5692.245 . 0.00 
Error 0.000 0 0.00c   

a.  MS(GENDER) 
b.  MS(YEAR * GENDER) 
c.  MS(Error) 

 
The above table shows the ANOVA results using statistical software SPSS which 
shows interaction effect of single variables year and gender with the dependent 
variable diseases or STDs. And the interaction effects of both year and gender 
on the dependent variable.  
From the table year has no effects on the diseases (STDs) with a significant 
value of 0.684 since is greater than the compared alpha values of 0.01 and 0.05 
respectively. This indicates that years did not contribute to either increasing or 
decreasing of the STDs incidence. 
 But on the other hand, gender and year*gender has significantly affects the 
prevalence of the diseases for the period under study. The alpha values 0.01 and 
0.05 were greater than 0.00 significance values. This means gender and it 
interaction with year influences the distribution of STDs. 
Furthermore, in the table mean square gender, it interaction with years and 
error were: 5692.245  and 0.00 
The above figure clearly shows bars in respect to variable under study with HIV 
with the longest bars (male and female respectively). This aids layman 
understanding. 
 
Table 3: this shows the distribution of means in respect to variables under study 

 GENDER 

MALE 

HIV 

FEMALE 

HIV 

MALE 

GORNORRHEA 

FEMALE 

GONORRHEA 

MALE 

HEPATITIS 

FEMALE 

HEPATITIS 

Mean Mean Mean Mean Mean Mean 

DISEASES 281 208 49 34 30 40 

 
From the above table, male HIV has the highest mean of 281 followed by female 
HIV, Male Gonorrhoea, female Hepatitis, female Gonorrhoea and lastly male 
Hepatitis. Hence they have no equal mean. 
 
CONCLUSION 
After the strenuous and proper analysis, it could be seen that some statistical 
application and techniques have been applied in analysing the data obtained on 
HIV, GORNORHOEA AND HBV. 
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The conclusion therefore, is a cross view of the entire work, hence it could be 
seen from the tests and results on table that there is significant difference 
between the three sexually transmitted diseases. And also there is significant 
difference between the years, finally male gender contacts the STD’s the most 
than the female gender. 
The objective of this research work has been achieved from tables and figures 
which indicates that people contact HIV the most from the three specified STD’s. 
Similarly, males contracted the STDs more than their female counterparts and 
gender with it interaction with year has effects on the distribution of the 
selected STDs. 
 
RECOMMEDATIONS 
Sexually transmitted diseases are the commonest disease that kills slowly but 
have a great effect in this generation of ours. Here are the recommendations; 

1. Since the training of child starts from home, the parent should try and 
enlighten their wards on sex and not to be hiding sexual talk from them 
because they are the next generation that will make a nation tomorrow. 

2. The mass media should try and enlighten the populace about sexually 
transmitted diseases and how to curb the transmission. 

3. Since the infected pregnant women also affect their child, the infected 
women should try and go for test as soon as they take in so that the foetus 
can be on the safer side through the use of antibiotics. 
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