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A B S T R A C T

Background: Tuberculosis in children still remains as one of the main causes of morbidity and mortality throughout the world.
Objectives: The aim of this study was to evaluate the epidemiological aspects of childhood tuberculosis in Kermanshah, Iran.
Patients and Methods: Medical records of all 150 patients aged 0-18 in Kermanshah district who were diagnosed according to WHO criteria 
for 10 years were retrospectively reviewed. As well as presenting demographic and clinical aspects of patients, we calculated notification rate.
Results: 35% of cases were male and 65% were female. Of total 150 tuberculosis cases, 56% were pulmonary and 44% were extra pulmonary. The 
most common symptoms were fever and cough. About 16% were asymptomatic. About 17% of patients had adult pulmonary tuberculosis in 
their families. The mean of the number of people living in a family (5.5) was similar in both pulmonary and extra pulmonary types. Except for 
year 2002, for all years the notification rate in girls was higher than that in boys. Over 10 years of study, the notification rate was 3.75/100,000 
with no significant trend.
Conclusions: Based on our results, rate of diagnosis seemed under the expected range, in particular in children under 5. Therefore, 
we recommend that authorities come up with programs that aim at raising awareness about the importance of diagnosis of pediatric 
tuberculosis.
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Implication for health policy/practice/research/medical education:
Although childhood tuberculosis constitutes 6% of all incident cases, because of no clear definition of such condition with non 
specific signs and symptoms, it usually missed and under diagnosed. Underestimation of real incidence of childhood tuberculosis 
in Kermanshah is an indication for better application of prevention and treatment measures in such groups. Such efforts can ef-
fectively help to control tuberculosis in whole population.
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1. Background
Tuberculosis, one of the most common infectious dis-

eases throughout the world, has been with human since 
antiquity. Tubercular decay has been found on the mum-
mies of Egyptian pharaohs. From the world population, 
one third has been infected with mycobacterium tu-
berculosis and according to world health organization 
(WHO) about 8 million new cases and 2 million deathoc-
cur annually worldwide. It is estimated that from 2000 
until 2020, 1 million new people are infected with myco-
bacterium which will progress in 200 million and result 
in death in 35 million. AIDS will be responsible in 34% 
of the new cases (1, 2). Each year about 888,400 of new 
cases and about 5% of deaths occurred in children un-
der 15 years old (2). Despite to application of preventive 
and treatment measures, there has been an increase in 
the number of cases reported during the last decade of 
20th century (2, 3). Right now, 95% of the cases occur in 
developing countries where epidemics have the most ef-
fects and where there are limited resources for effective 
diagnosis and treatment. Even in many industrialized 
nations, most of the cases are observed among foreign-
ers who are mostly from developing countries. Diagnosis 
in children is difficult as it is difficult to get the sputum’s 
sample. Therefore, many cases of pediatric tuberculosis 
remain undiagnosed (2, 3). During 1985-1995, the United 
States experienced a tuberculosis increase at the rate 
of 22% among children under 4, with the number of pa-
tients aged 5-14 growing by 66%, witnessing the highest 
number of victims among the former group. The figure 
for tuberculosis in children rose from the mid-1980s un-
til early 1990s (4, 5). Young children are most likely to be 
infected when exposed to active pulmonary tuberculosis, 
at a rate estimated of 20-40% for children aged 0-5. How-
ever, pediatric tuberculosis is often ignored as it is pauci-
bacillary and smear negative. In addition, there is no ac-
ceptable standard for diagnosis of pediatric tuberculosis.
In less than half of the times the condition is diagnosed 
by positive culture and PCR. The fact that tuberculosis in 
adults has drawn much of the attention towards itself is 
another factor contributing to ignorance of pediatric tu-
berculosis. Nevertheless, the annual estimation of smear-
positive pulmonary tuberculosis in children is some-
where around 1 million cases which results in higher rate 
of mortality and morbidity (6). While children contribute 
a significant proportion of the worldwide TB, reliable epi-
demiological data are rarely available from endemic area 
(7) and only few children in these areas have access to anti 
tuberculosis drugs (8). Children under 2 years old are at 
greater risk of progressing to disease within the first year 
after primary infection and although radiological signs 
after infection are detected in most of the cases only few 
of them receives medical care (2). However, children aged 
4-15 are much more resistant to the contracting the infec-
tion (2, 3).

2. Objectives
With the paucity of information on the epidemiology 

of pediatrics tuberculosis, thepresent study aimed to in-
vestigate about the notified cases of tuberculosis among 
people aged0-18 years old in Kermanshah district over 
last 10 years.

3. Patients and Methods
Kermanshah is the central city of Kermanshah province 

located in Western Iran with a population of around one 
million people. For the purpose of this study we retro-
spectively reviewed all medical files of patients aged 0-18 
years old with diagnosis of tuberculosis. Tuberculosis was 
diagnosed according to WHO criteria by using clinical 
manifestation, history of close contact with tuberculo-
sis patients, sputum smear/culture,Tuberculin skin test, 
and Pathological finding (1-5). We included all smears 
positive and smear negative and extra pulmonary cases 
for the purpose of this study. All such patients have been 
referred to one of the rural or urban health centers of 
Kermanshah district or Kermanshah center for tubercu-
losis treatment within the period 1996-2005 and received 
anti-tuberculosis treatment based on physicians’ deci-
sion. According to the rule from the ministry of health 
and treatment in Iran, all patients with tuberculosis will 
be treated without charge with drugs from governmen-
tal health facilities. For this reason, it is expected that 
tuberculosis data in Iran has a good coverage although 
under estimation of real numbers. We extracted all rel-
evant demographic (age, sex, living area, family size and 
job) and clinical information (method of diagnosis, signs 
and symptoms) from medical records. In order to calcu-
late the notification rate of tuberculosis (pulmonary, ex-
tra pulmonary and total) we divided the notified number 
of tuberculosis to estimated population of Kermanshah 
district sourced from national organization for civil reg-
istration. For the purpose of this study we used  version 
14. Data were analyzed using descriptive methods.

4. Results
Of total 150 patients 35% of cases were male and 65% 

were female. 56% of cases were pulmonary and 44% were 
extra pulmonary. Mean age and standard deviation for 
age were13.1 and 5.0, respectively. While 86% of the pa-
tients lived in urban areas 14% were from rural areas. The 
figure for pulmonary and extra pulmonary tuberculosis 
came out at 56% and 44%, respectively. Mean age for the 
two types was almost the same at about 13 years. Most 
patients were between 15-18 years old (Table 1). Of the 150 
cases with tuberculosis 16% were asymptomatic and fever 
and cough were the most common symptoms (Table 2). 
The combination of cough, fever and sputum and cough 
and fever came out at 14.7% and 14% respectively. About 
17% of patients had an adult patient in their families. The 
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mean number of people living in a family was similar for 
both types (pulmonary and extra pulmonary) at around 
5.5. However, 83% of patients had 4-7 people living in their 
families. Students made up 64% of total and most infect-
ed students were high school students. The percentage of 
students studying at elementary school, middle school 
and high school were 26%, 18.7% and 36% respectively. 

Table 1. Distribution of Pulmonary and Extrapulmonary Tuber-
culosis by age Groups, Kemanshah, Iran-1996-2005

  Type of Disease Total

  Pulmonary No. 
(%)

ExtraPulmonary 
No. (%)

 

Age, y        

  < 5 8 (57.1) 6 (42.9) 14

  5-14 26 (50.0) 26 (50.0) 52

  15-18 50 (59.5) 34 (40.50 84

Total   84 (56.0) 66 (44.0) 150

Smear with 58% and radiography with 32% represented 
the most common methods for diagnosis. Table 2 shows 

the incident rate of pulmonary and extra pulmonary tu-
berculosis in both sexes in different years. Accordingly, the 
notification rate of both pulmonary and extra pulmonary 
was higher in girls than boys. The overall notification rate 
of tuberculosis was 3.75 in 100000 populations in Kerman-
shah (Table 3) with no significant secular trend.

Table 2. Frequency of Signs and Symptoms Among People With 
Tuberculosis Aged 0-18a, Kermanshah, Iran-1996-2005

Signs and Symptoms No. Percent

Asymptomatic 24 16.0

1-cough 41 27.3

2-sputum 12 8.0

3-dyspnea 13 8.7

4 -fever 49 32.7

5-sweating 4 2.7

6-arthralgia 7 4.6

Total 150 100
a All numbers show the frequency of signs and symptoms alone and 
incombination with each other

Table 3. Notification Rate of Tuberculosis in Children Aged 018 by Sex, Type of Tuberculosis and Year of Study, Kermanshah, Iran-1996-2005

Year Pulmonary Tuberculosis Extra Pulmonary Tuberculosis Total

  Boys Girls Total Boys Girls Total Boys Girls Total

1996 0.48 3.01 1.71 2.38 2.01 2.20 2.85 5.02 3.91

1997 1.88 3.98 2.90 0.94 3.48 2.17 2.82 7.47 5.07

1998 2.32 2.46 2.39 0.46 3.93 2.15 2.79 6.39 4.54

1999 1.41 1.98 1.69 1.41 0.99 1.20 2.82 2.97 2.89

2000 1.87 1.96 1.91 0.47 1.47 0.96 2.33 3.44 2.87

2001 0.46 4.39 2.38 0.46 1.46 0.95 0.93 5.85 3.33

2002 3.23 2.29 2.78 2.15 2.29 2.22 5.39 4.58 5.00

2003 1.59 2.81 2.19 0.00 4.50 2.19 1.59 7.32 4.37

2004 0.47 1.98 1.20 1.88 0.99 1.44 2.35 2.97 2.65

2005 0.54 3.41 1.94 1.08 1.14 1.11 1.62 4.55 3.04

Total 1.41 2.83 2.10 1.12 2.21 1.65 2.53 5.04 3.75

5. Discussion

Over the 10-year period, 150 cases of tuberculosis were 
found in Kermanshah with a notification rate of 3.75 
in 100,000 population which not only falls below the 
WHO’s estimated rate for Iran but also indicates inci-
dence lower than mentioned in other studies carried out 
in Iran (1, 8, 9). In addition, there were some differences 
in epidemiological aspects of disease. According to some 
studies in India annual infection risks in different part of 
their country were estimated between 1.3 to 1.7% (10-13). 
Also incidence rate was estimated in Indonesia 1-1.3% (14), 
which indicates higher incidence in children compared 

to our study but in those studies incidence rates were 
estimated by analysis of PPD. Results of a study in south-
ern part of Iran from 1998 until 2002 estimated an inci-
dence rate of 122/100000 and 202/100000 for the Iranians 
and the Afghans respectively. The proportion of positive 
smear to negative smear in pulmonary or extra pulmo-
nary tuberculosis was 1.46% in this study (9). On the other 
hand, according to a study in suburban Ahvaz in Iran, the 
incidence risk was 5%, with the rate of positive smear at 
25/100000 and prevalence of active tuberculosis in chil-
dren at 75/100000 (15), which shows a higher prevalence 
compared to our study. Based on our findings, while the 
boys represented 35% of the total, the girls made up the 
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bulk at 65%, indicating a ratio of around 2:1. This contrasts 
with most other studies which indicate no sex reference 
for pediatric tuberculosis (2, 16).

We found that children aged 15-18 had the highest in-
cidence, placing the 5-14 year-olds on the second. How-
ever, in most studies, the ages 5-14 has been described as 
safe age for tuberculosis and most cases are reported in 
younger adults and children under 5 (2-4). This may be 
due to under diagnosed of tuberculosis in young chil-
dren because getting a specimen like sputum for labora-
tory is difficult in this age group. Although most of our 
patients lived in urban areas, the difference was almost 
proportionated to the population distribution in both 
areas. However rural areas had higher prevalenceof the 
disease based upon a study conducted in Bam, Iran (17).

In our study, the figure for pulmonary type came out at 
56% and extra pulmonary type fell at44% mark, indicat-
ing higher incidence of extra pulmonary type in children 
than the adults (Table 1) and also higher incidence rate of 
extra pulmonary rate in our study compare with most 
other studies (2, 3). Similarly, other studies from Iran re-
ported a 71-82 percentage rate of pulmonary type among 
children (17, 18), much higher from what we have report-
ed. Regarding the signs and symptoms presented with, 
while 16% of people were asymptomatic, fever, cough, 
simultaneous fever and cough and dyspnea were the 
most common symptoms. In fact studies from elsewhere 
have reported differently about the prevalence of signs 
and symptoms (1, 16, 19-21). History of being exposed to 
an adult with positive smear pulmonary tuberculosis is 
the most important factor in contracting the disease and 
diagnosis in children. Although, our study showed that 
only 17.3% of the children had such member in their fami-
lies in Brinza N study (22) 72% of the patients had positive 
family record with 42% in Madagascar study (16). In anoth-
er Study in Iran (23), 4.8% of people encountered infected 
people contracted pulmonary tuberculosis.The cause of 
the lower ratio in our study and some studies in Iran may 
be due to inappropriate case finding in family member 
of patients. Regarding the method of diagnosis, sputum 
smear with 58% and radiography with 32% represented 
the most common methods. Considering the fact that 
only in 10-15% of children sputum smear comes out posi-
tive and 70% have negative culture, new methods need to 
be developed for diagnosis of tuberculosis among chil-
dren. The cause of high rate of smear as being the most 
common method of diagnosis may be due to under di-
agnosis of childhood tuberculosis in our region. When 
many tuberculosis children were not diagnosed sputum 
can became the most common diagnostic method. Al-
though Brinze N’s study (22) showed that 24.8% of diag-
nosed were made by culture, in our study, only 4 cases 
were detected through this method. Although there were 
no secular trends in notification of tuberculosis over the 
period of study, it reached to the peak in 1997 and 2002.

Conclusion: According to our study there is suboptimal 
diagnosis of tuberculosis in children and there are also 
some differences in epidemiological features of disease 
among affected children. Physicians as well as public 
health section should consider TB among children more 
seriously both for diagnosis and treatment.
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