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Abstract 
Tuberculosis is a ubiquitous and contagious infectious disease caused by Myco-
bacterium tuberculosis (Koch’s bacillus). Morocco considers tuberculosis a 
strategic priority, mobilizing human and material resources to fight it. The ob-
jective was to describe the distribution of the disease socio-economic and geo-
graphic factors in the province of Kenitra. This was a transverse descriptive 
retrospective study of 1005 cases of intra- and extra-pulmonary tuberculosis 
carried out from January 1, 2017, to December 31, 2017, in tuberculosis and res-
piratory disease screening and treatment center. This study was based on the 
use of the files of tuberculosis patients who were diagnosed and treated at the 
center. The parameters studied are age, sex, municipality and place of residence. 
Genexpert techniques to differentiate between positive and negative microscopic 
tuberculosis were used. The results showed that the average age of Tuberculosis 
patients is 36.95 years, the minimum age is 12 months, and the oldest is 87 
years old. The 30 - 44 age group is the most affected by 42%, followed by that 
of 15 - 29 years (29%), the oldest 75 - 90 are the least affected. The survey also 
revealed that men and Inactive people are more affected by the disease with 
infection rates of 60.95% and 39% respectively, followed by women 38.8%, 
the employees (35%), then students 16%. In rural areas, we recorded a rate of 
58.26% ahead of cities 41.73%. This study has shown that the determinants of 
tuberculosis are manifold and relate mainly to unfavorable socioeconomic 
conditions, linked to poverty, population growth, human migration, which 
explains the incidence of the disease from the point of socio-economic view. 
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1. Introduction 

Tuberculosis (TB) is a ubiquitous infectious disease caused by bacilli of the My-
cobacterium Tuberculosis complex, also known as Koch’s bacillus. It is mainly 
transmitted by air. Humans are the only reservoir of disease that is transmitted 
from an affected subject to an uninjured subject. The path of acquisition of ba-
cilli can be digestive from milk from sick farm animals. Despite the different tu-
berculosis control strategies, tuberculosis is still a major public health problem 
worldwide. A third of the world’s population is infected with Bacillus de Koch 
[1]. 

Recent studies have estimated that the determinants of tuberculosis are mani-
fold and relate mainly to the unfavorable socio-economic conditions linked to 
poverty, population growth, human migration and the HIV/AIDS epidemic, 
which explains the socio-economic incidence of the disease. In 2015, the World 
Health Organization (WHO) reported 10.4 million new TB cases; the death rate 
is increasing in low and middle income countries [2]. 

In Morocco, despite efforts to fight TB, the frequency of the disease is still 
considerable and continues to pose a major public health problem; according to 
the latest WHO estimates, the number of incident cases of tuberculosis was 
37,000 for 2015 and 36,000 for 2016, an incidence of 103 new episodes of tuber-
culosis per 100,000 inhabitants. This shows, on the one hand, the extent of the 
need for strengthening preventive measures against this infection. 

The objective of this study is to describe the epidemiology of tuberculosis in 
terms of socioeconomic and geographic factors in the province of Kenitra. Fi-
nally, this study will represent a development of TB infection according to risk 
factors to provide a methodology for eradicating the disease. 

2. Material and Methods 
2.1. Description of the Study 

This was a transverse descriptive retrospective study of 1005 patients diagnosed 
and treated for intra- and extra-pulmonary tuberculosis carried out from Janu-
ary 1, 2017 to December 31, 2017 in the center for screening and treatment of 
tuberculosis and respiratory diseases at the Moulay El Hassan dispensary in Ke-
nitra city in Morocco. 

The patients in our study followed their treatment at the hospital where the 
study was performed. The hospital officials provided us with all the information 
regarding the parameters studied. 

The study parameters are age, sex, community and place of residence, the clinical 
picture at the first consultation specifying the location of the pathology and the 
result of sputum laboratory examinations according to genexpert techniques to 
tell the difference between positive and negative microscopic tuberculosis. 

2.2. Statistical Analyzes  

Data entry and analysis was done using Excel software, the purpose of which was 
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to highlight the characteristics of the patients. The results are generally ex-
pressed as relative frequencies and/or means ± standard deviation. 

3. Results and Discussion 

During the study period, 1005 files were included, the average age of tuberculo-
sis patients is 36.95 years, the minimum age of patients is 12 months and the 
oldest patients are 87 years (Table 1). 

Table 1 shows that the age group 30 - 44 is most affected by the disease 
(42.31%), followed by the age group 15 - 29 (29.21%). The oldest individuals (75 
- 90) are the least affected. These results are similar to those of the national with 
a percentage of 63% of cases [3]. Middle-aged people are most affected by TB 
because from the age of 30, they start smoking and frequenting places where the 
air is polluted such as coffee. Tuberculosis mainly affects adults in their most 
productive years [4]. 

The mean age of the set was 37.9 years ± 18.54. The majority of TB patients 
are between the ages of 15 and 44 (65.55%). By also taking into account the no-
tion of smoking, which is considered a risk factor since it, disturbs the activity of 
the mucous defenses responsible for controlling bronchial infections [5]. Smok-
ing greatly increases the risk of active TB and death. It is involved in more than 
20% of tuberculosis cases in the world, the higher rate of tuberculosis men com-
pared to those women can also be due to smoking or exposure of the air polluted 
by tobacco in popular circles [4]. 

Of the 1005 TB cases, we have 615 males, 60.95% and 39.05% females (Table 
2), with a sex ratio of 1.55 in favor of males, implying that males are most af-
fected by TB because of their occupational activity, and they work the most 
compared to females. “TB mainly affects women when they are economically 
productive and of childbearing age” [6]. This result is compatible with the situa-
tion in Morocco, since its sex ratio was 1.5 in favor of men [3]. 

The distribution of patients by age and sex shows that male patients were 
more affected (60.88%) than female patients (39.12%) with a sex ratio of 1.55 
in favour of males. The mean age of the group was 37.9 ± 18.54 years. The 
majority of TB patients are between 15 and 44 years of age, 65.55% (Table 
3). 

The study also showed that the unemployed were most affected by the disease 
(38.40%), followed by functionary and students (Figure 1). This indicates that 
poverty is one of the factors that affect TB transmission and is directly linked to 
poor nutrition and poor living conditions (according to WHO). These are the 
social determinants of health [7]. 

People living in rural areas are most affected by the disease (58.26%) com-
pared to people living in urban areas (41.73%). This is due to the influence of 
socio-economic determinants related to large urban areas [4]. Similarly, people 
living between 1 and 4 people in the same household are most affected by TB 
with 92% of cases followed by people living between 5 and 9 people who account  
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Table 1. Age distribution of tuberculosis cases. 

Age Nb of Infected Tuberculosis patients rate (%) 

1 - 14 46 4.58% 

15 - 29 293 29.15% 

30 - 44 425 42.29% 

45 - 59 123 12.24% 

60 - 74 78 7.76% 

75 - 90 40 3.98% 

 
Table 2. Distribution of tuberculosis cases by sex. 

Sex Tuberculosis infection rate 

Male 60.95% 

Female 39.05% 

 
Table 3. Distribution of tuberculosis subjects by age and sex. 

Age Sex Infected by sex Tuberculosis infection rate 

1 - 14 
Male 28 60.9% 

Female 18 39.1% 

15 - 29 
Male 190 64.8% 

Female 103 35.2% 

30 - 44 
Male 229 53.9% 

Female 196 46.1% 

45 - 59 
Male 74 60.2% 

Female 49 39.8% 

60 - 74 
Male 48 61.5% 

Female 30 38.5% 

75 - 90 
Male 27 67.5% 

Female 13 32.5% 

 

 
Figure 1. Distribution of TB by occupation. 
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for 90% of cases (Figure 2), further reinforcing TB transmission due to high 
density [8]. 

Figure 3 shows a variation in the distribution of the disease according to ma-
rital status. Married and single people are the most affected by tuberculosis with 
rates of 50% and 43% respectively. This disease is ubiquitous throughout the 
province; the city of Kenitra is ranked first, with a 38%, followed by Sidi Yahya 
(8%). The disease has concentrated in urban areas and has affected particularly 
disadvantaged neighborhoods [9]. 

In the Kenitra area, we find that Moulay Hassan is the area most affected by 
the disease with 15% of tuberculosis cases followed by the Saknia area (14%) and 
the Bir Rami (12%) (Figure 4). Tuberculosis remains highly concentrated in 
very densely populated neighborhoods and in peri-urban areas of large cities, 
where the influence of socio-economic determinants is most important [4] [10]. 

4. Conclusions  

The province of Kenitrais is classified as second on the national level, with Rabat 
and Salé, as regards the number of tuberculosis cases. It is in this context that 
our work aims to seek the reasons which caused this classification. To do this, we 
 

 
Figure 2. Distribution of TB by number of people living under the same roof. 
 

 
Figure 3. Distribution of TB cases according to marital status. 

50%

38%

12%

43%

52%

5%

0%

10%

20%

30%

40%

50%

60%

1-4 5-9 10-15

In
fe

st
at

io
n 

ra
te

 (%
)

Number of people living under the same roof

Infested in Rural areas Infested in Urban area

51%43%

2%
4%

Married Celibate Divorced Widows

https://doi.org/10.4236/aid.2020.104016


B. Bouchra et al. 
 

 

DOI: 10.4236/aid.2020.104016 186 Advances in Infectious Diseases 
 

 
Figure 4. Distribution of tuberculosis cases by district of the Kenitra city. 

 
defined the links between socioeconomic factors and the socio-demographic 
distribution and spread of the disease. Several studies describing the epidemio-
logical profile of tuberculosis show that the characteristics of TB are similar in 
most developing countries. Indeed, we find that the age group most affected by 
this disease is between 15 and 45 years. We also note that TB affects more men 
than women. We also find that most cases live in urban areas. The present study 
on tuberculosis in the provincial area of Kenitra for the year 2017, allowed us to 
note that the incidence of this disease is 94 cases of tuberculosis per 100,000 in-
habitants and that the male sex is the most concerned. Following socio-demographic 
characteristics, linked to the disease as well as the rate of relapses and loss of sight 
are factors influencing this ranking. 

We believe that the health system for the treatment of tuberculosis patients is 
still to be improved throughout this part of the city of Kenitra in order to hope 
for a reduction in morbidity and mortality linked to tuberculosis. 
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