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of 161.7 days was reported from Tanzania, and contributed to more than 90% of the total delay [21]. A 
longer distance from the health facility, education level of patients and knowledge about tuberculosis 
all contributed to this long delay. 

Stigma plays an important role in determining the health-seeking behaviour of patients suspected of 
tuberculosis as has been documented by one of the co-authors in a previous study from Pakistan 
where it played an important part in hindering patients from seeking early health care [22,23]. 
Moreover, as patients were not satisfied with health care services, they did not seek care from health 
care providers, rather they consulted alternate providers of treatment, including homeopaths. Lower 
incomes, or the long distance to reach the health care providers prompted the patients to either try 
self-medication (50%) or consult a pharmacy (42.2%) as the first action after symptoms in Pakistan. 

The significant risk factors for patient delay that were frequently reported from the studied countries 
were living in suburbs and rural areas, inadequate knowledge regarding tuberculosis, a high degree of 
stigma,  inadequate satisfaction with care, seeking health care from a non-specialized individual at 
onset of symptoms, and seeking care from more than one health care provider.  

In conclusion, patient delay is mainly dependent upon the health-seeking behaviour of tuberculosis 
patients which is mainly determined by their socio-demographic characteristics, degree of stigma felt 
and knowledge regarding the disease.  

Health system delay 
Health system delay was mainly attributed to delayed diagnosis rather than delayed treatment as the 
later did not exceed 4 days in the studied countries (mean ranging between 1.2-4.5 days). The mean 
duration between the first health-seeking behaviour and receiving treatment was lowest in Iraq, 
Somalia and Yemen (5–27.6 days), but reached 90.7 (33.5) days in Pakistan. Health system delay 
was the main contributor to the total delay in Pakistan, Islamic Republic of Iran and Egypt.  

A long health care system delay has been also reported from other countries such as Viet Nam (49.7 
days median health care system delay vs. 21.7 days median patient delay), Ghana (56 days vs. 28 
days) and Botswana (35 days vs. 21 days) [7,20,21]. By contrast, a patient delay has been the major 
component of delay in countries such as the United States of America (25 days median patient delay 
vs. 6 days median health care system delay) and Tanzania (120 days vs 15 days) [22, 24]. 

In Pakistan, except for one patient whose family member was already registered at the national 
tuberculosis control programmes, all patients consulted private health care providers and in 90.9% of 
cases this was a general practitioner practising within the neighbourhood. A limited proportion of 
patients (7.7%) consulted a private chest specialist.  

This study showed that visiting several health care providers was significantly associated with longer 
delay. The majority of the patients in Pakistan were not satisfied with consultation from one health care 
provider. Only 1.5% of patients consulted two health care providers before being referred to a 
tuberculosis centre and a mean of 5 health care providers were consulted by each patient, some 
patients even consulting 12 health care providers. Not only did patients consult several health care 
providers, but they also contacted homeopaths or took advice from drug stores. In spite of frequent 
consultation with local health care providers, the final diagnosis of tuberculosis was made by the NTP 
in 81.3% of cases and the local health care providers made the diagnosis in only 5.7% cases. The 
factors contributing to this included consultations with individuals other than health care providers (e.g. 
traditional healers or pharmacists). These results are in agreement with reports from other countries. 
In Tanzania, a longer health care system delay was seen when patients, especially in rural areas, 
consulted traditional healers [22]. In Gambia, patients who initially consulted health care providers had 
a shorter delay compared to patients who initially consulted alternate healers [29]. In Nepal longer 
patient delay in women was contributed to by consultation with traditional healers and more frequent 
visits to health care providers before final consultation with the NTP [26]. A study from India showed 
that tuberculosis patients on an average visited 2.5 doctors before reaching the NTP [16].  
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Socioeconomic status is an important contributor towards delay, as patients consulted private health 
care providers who advised investigations which many patients were unable to pay for and therefore 
consulted other health care providers before finally reaching the NTP. The long delay in reaching a 
tuberculosis centre may also be due to the distance to the tuberculosis centres, as well as to the 
stigma associated with tuberculosis.  

Private health care providers tend to avoid referring patients to the NTP facilities and a proper link 
between the private and public health facilities does not exist. Long health care provider delays have 
been seen in Gambia, Botswana and Ghana, and have been attributed to poor access to health 
services, and prior visits to private health care providers [18,20,21].  

Lack of resources in the private sector are further manifest by the long time interval between diagnosis 
and initiation of treatment (treatment delay). In cases where NTP facilities made the diagnosis a mean 
of 3.3 days with a median of 2 days, compared to a mean of 9.8 days and a median of 10 days, when 
a private health care provider made the diagnosis. Treatment delay was significantly longer if the 
patient first consulted a private health care provider, and if diagnosis was made by the private sector. 
Income also played an important part, as patients whose diagnosis was made in the private sector 
could not afford to purchase the antituberculosis medicines, which are otherwise provided free of 
charge by the NTP. These patients, already in debt because of their illness, were finally referred to the 
NTP.  

In the Islamic Republic of Iran, the reported diagnostic delay in this nationwide study was significantly 
higher than that of a hospital-based study conducted in 1995 [27]. The baseline study reported a mean 
diagnostic delay of 93 (80) days compared to 124 (114) in the present study, implemented 8 years 
later (2003–2004). But in both of these studies, health care system delay was significantly longer than 
patient delay and was the main contributor to the total delay.  

The significant risk factors for health care system delay that were frequently reported from the studied 
countries were: time to reach health facility of more than half an hour, economic burden of the disease 
and high cost of medical services, seeking care at a non-specialized health facility including the private 
sector, and more than one health care encounter before diagnosis. 

In conclusion, health system delay is mainly attributed to the fact that private health care providers 
have a low index of suspicion for tuberculosis, and do not adhere to the NTP guidelines in diagnosis 
and in referral of suspects/patients to the NTP owing to the weak referral link between the private 
health care providers and the public health system.  

Total delay 
The mean duration between the onset of symptoms and treatment was 46 days in Iraq, 57 in Egypt, 
59.2 in Yemen, 79.5 in Somalia, 80.4 in Syrian Arab Republic, 100 in Pakistan, and 127 in Islamic 
Republic of Iran.  

Various mean delay durations were reported from different endemic countries: 60 days from India, 
87.5 days from Malaysia, and a median delay of 99 days from Nepal [16,24,26]. The delay reported 
from Pakistan was comparable to the rates reported from Viet Nam, i.e. a mean of 69.3 days and 
median of 44.1 [28].  

Sociodemographic characteristics proved to be significant predictors of delay in almost all countries. 
Age above 35 years was associated with a 1.01–1.7 fold increased risk per year in Syrian Arab 
Republic, Islamic Republic of Iran and Iraq. Female gender was associated with an increased risk for 
delay in Yemen but was protective in Egypt, prompting patients to seek timely health care. Illiteracy 
and overcrowding were also significant risk factors in Egypt and Iraq, respectively. Residence proved 
to be a significant risk factor for delay in Iraq, Somalia, and Pakistan where living in suburban areas 
was associated with a 3, 2.2 and 2.5-fold increased risk for delay in treatment, respectively, compared 
to urban areas.  
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Accessibility of the health facility was a significant predictor of delay in Egypt, Syrian Arab Republic, 
Yemen, where patients spending more than half an hour to reach the health facility were at a 
significantly higher risk for delay compared to those living closer to the health facility. 

Stigma was associated with significantly higher risk for delay in Syrian Arab Republic, Yemen, and 
Iraq (1.2, 1.7 and 2.1-fold, respectively). Inadequate knowledge regarding the disease and poor 
satisfaction with care were significant predictors of delay in Pakistan and Iraq.  

Interestingly, having a negative sputum smear examination on entering the health system in the 
Islamic Republic of Iran was associated with a 3-fold increased risk of delay. This could be explained 
by the fact that the patients feel reassured about their health condition and do not proceed with the 
necessary investigations to diagnose the condition. Fever and performance of chest X-ray were 
protective factors, prompting patients to seek early health care.  

Smoking, whether current or ex-smoking, was also reported as a significant risk factor for delay. 
Smokers often do not present themselves to the health facilities in the belief that their cough is due to 
smoking.  

An overall assessment of the delay in initiating treatment after onset of symptoms, brings forth the 
important point that in Egypt, Islamic Republic of Iran and Pakistan, patients sufficiently 
knowledgeable to consult health care providers, within a short time after onset of their symptoms. 
However, the private health system is accessed rather than the public health system. In fact, in almost 
all the countries, seeking initial care from a non-specialized individual or the private sector and seeking 
care from more than one health care provider before diagnosis were invariably significant risk factors 
for delay.  

Private health care providers do not have strong linkages with the mainstream public health system. In 
addition, lack of continuing medical education contributes to poor knowledge and therefore poor ability 
to immediately diagnose a case of tuberculosis. Patient dissatisfaction results in repeated 
consultations with private health care providers, including homeopaths or traditional healers. Repeated 
and unfruitful consultations drain the patients’ financial resources, which would otherwise be used for 
antituberculosis treatment. There is dire need to integrate the private health sector with the 
mainstream public health intervention: DOTS. An important step in this context could be to allow the 
private sector access to the central laboratory for sputum microscopy through the Tuberculosis Control 
Programme as well as to enable the NTP to register these patients. Patients could then easily pass 
between the public and private health systems without redundant investigations, unnecessary paper 
work and associated delay. One of the reason cited for all the delays was the long travel time to 
tuberculosis centres. One of the reasons for initial consultation with a private health care provider was 
the proximity of the general practitioner’s clinic to the patient’s residence. The private health care 
provider could be used to dispense antituberculosis treatment through their own clinics which could be 
part of the DOTS strategy. There is also need to decentralize the tuberculosis centres so as to have 
more treatment and diagnostic facilities in the peripheral centres to allow easy access for the patients. 
This needs to be accompanied by awareness-raising in the population regarding tuberculosis.  

Tuberculosis patients in Egypt spent on average US$ 21 before diagnosis, and a total of US$ 16 870 
was spent by all patients before diagnosis. Similarly, in Pakistan, an average of US$ 18.6 was spent 
per patient before diagnosis. These results indicate the extent of economic burden such delay exerts 
on families without a corresponding gain in health care. 

Other factors affecting tuberculosis control  
Age and gender distribution of the studied patients are considered indicators of the progress in the 
control of the tuberculosis epidemic. Patients are, on average, around 30–35 years of age or younger, 
except in Islamic Republic of Iran where the mean age was 45.9 years (20.1). A shift in the mean age 
towards older age groups points at a lessening of the problem in the society. It indicates that 
transmission of tubercle bacilli is decreasing and that an increasing proportion of cases emanates from 
the pool of infected many years in the past. The shift implies that cohorts with less and less infection 
are successively replacing cohorts born at the time when risk of infection was much higher [29].  
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A male predominance existed in Egypt, Iraq, Somalia, Syrian Arab Republic and Yemen, ranging from 
2.5:1 in Somalia to 1.4:1 in Yemen, while a slight female predominance was reported from Pakistan 
and Islamic Republic of Iran. This observed difference in gender distribution in tuberculosis could be 
attributed to racial, genetic or sociocultural factors. It could be also attributed to a combination of the 
fairly similar (but slightly lower) prevalence of tuberculosis infection among females compared to 
males, but a higher risk of progression to disease among young females. Experience from developed 
countries have shown that with an improving epidemiological situation, the age of tuberculosis patients 
increased to the point in age where the risk of progression from infection to disease inverted among 
sexes and became larger for men than for women [29]. 

The distribution of the various risk factors of tuberculosis were also investigated in the studied 
patients. History of smoking, whether of cigarettes and/or water pipe, was reported from a 
considerable proportion of patients in all countries: around one quarter in Iran, three-quarters in Iraq, 
and more than half of the patients in the remaining countries.  

The association between smoking and tuberculosis has been well documented [30, 31]. Reports 
showed that the rates reported in this study are significantly higher than those from the general 
population, as follows: Egypt (42.8% were current or ex-smokers who quit smoking recently mainly 
due to the disease, versus 20% current smokers in the adult general population); Islamic Republic of 
Iran (32.5% versus 12%); Pakistan (29.7% versus 23%); and Syrian Arab Republic (50.5% versus 
26%) [11]. However, this comparison did not take into consideration the potential confounders for the 
association between smoking and tuberculosis such as age, socioeconomic status, etc.  

History of previous exposure to a tuberculosis patient was reported from 12%–49% of patients in 
Yemen, Egypt, Syrian Arab Republic, Islamic Republic of Iran and Somalia, in increasing order of 
frequency. Interestingly, Pakistan recorded 93.4% positive history of previous exposure to a 
tuberculosis patient. These high rates uncover marked deficiency in contact investigations in these 
countries. Strengthening contact investigations is, therefore, likely to increase the case detection rate 
in countries that did not achieve the 2005 target of detecting 70% of tuberculosis cases in their 
populations.  

Conclusions and recommendations 
The risk factors for delay identified in this study should be the subject of future interventions in order to 
reduce delay in delivery of treatment to tuberculosis patients, and hence transmission of the disease in 
the community. As delay in the treatment of tuberculosis patients is attributed to both the patient and 
the health system, countries where the patient component is large should put more emphasis on 
increasing awareness of the community about tuberculosis symptoms. Countries where the delay is 
mainly attributed to their health systems should put more efforts into building effective collaboration 
between the national tuberculosis control programme and the private sector, often the recipient of the 
first health-seeking action of the community.  

The study gave tuberculosis coordinators the opportunity to observe the need for better linkage with 
the private sector. Since they were the data collectors in the different provinces/governorates of the 
seven countries, the study brought them into contact with health care providers in both the public and 
private sectors, to inform them about the NTP and the DOTS strategy and to develop a system for 
referral. For the NTP doctors, the study enhanced their knowledge and skills with regard to ensuring 
adequate and successive sputum examination and early suspicion of tuberculosis cases. As for the 
community, the health education sessions emphasized the availability of treatment and curability of 
tuberculosis to reduce the stigma.  

In view of these conclusions, the following are the study recommendations to NTPs. 

1. Detection, follow-up and treatment of tuberculosis among people living in suburbs and rural 
areas, especially among females in all areas and among the poor, should be improved by: 
integrating the tuberculosis programme into other existing health services at all levels; involving 
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outreach community workers and other agencies working in the health sector; and increasing 
community awareness through health education, using appropriate channels. 

2. Efforts should be made to increase public awareness about the symptoms of tuberculosis and to 
educate them about the importance of seeking early care and the availability and location of free 
diagnostic services. Tuberculosis patients should be a special target for health education as many 
of them could infect their contacts. 

3. Efforts should be made to educate both public and private physicians about the need to maintain 
a high index of suspicion of tuberculosis and rapidly performing appropriate tests. Sputum must 
be examined in all patients with prolonged productive cough, negative investigations should be 
repeated, and patients should be informed to return if symptoms persist.  

4. Effective collaboration should be developed between private and public providers to ensure an 
effective public–private mix of services. 

5. Training and retraining of health care providers about tuberculosis at regular intervals should be 
instituted. Integration of tuberculosis re-training courses into national systems of continuing 
medical education for private physicians is also recommended to ensure early case detection.  

6. The various delay durations and the significant determinants of delay identified in the present 
study should be incorporated into routine surveillance reports. This would allow monitoring of the 
effectiveness of the interventions and control measures in reducing the duration of delay, hence 
reducing the transmission and burden of tuberculosis in the community.  
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Annex 1. Patient questionnaire 
 
 
 
 
 

 
 

1. TB register no:  
2. Code of the health facility:  
3. Name of interviewer ---------------------------------------------- 
4. Date of the interview (dd/mm/yy):  
 
Socio-demographic characteristics and risk factors:  
5. Name (last, first, middle):---------------------------------------- 
6. Age (years):      
7. Sex:           
8. Number of household members: 
9. Number of rooms in the house:  
10. District:  -----------------------Full address:-------------------------- 
11. Educational level: 

o University or higher 
o Primary/Middle/Senior  
o Illiterate/read & write 

      12. Occupation:  
o Technical/professional    
o Clerical/workers     
o Student 
o Unemployed (or HW) 

13.Income:  
o Savings 
o Income=expenses 
o In debt       

14. Residence: 
o Urban 
o Suburban   
o Rural  
o Homeless/displaced   

15. Marital Status: 
o Married  
o Single 
o Divorced/separated 
o Widowed  

16. History of smoking: 
o Never    
o Current smoker 
o Quitted smoking 

17. If smoker specify amount of daily consumption (number of cigarettes/day):  --------------------- 
18. Duration of smoking: years--------; months---------- 

Case-finding in tuberculosis patients: Diagnostic and treatment delays and their 
determinants 
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19. Previous exposure to TB patients:    
20. Nationality: ------------------- 
if national, specify ethnic group, tribe, etc:------------- 
21. Other chronic diseases (eg. HIV/AIDS, Diabetes, COPD, Disability, etc): -------- 
History of current illness 
Chief symptoms and date of onset of the current illness: 
22. Cough  
23. Date1 (dd/mm/yy): [       ] [       ] [       ]  
24. Fever  
25. Date2 (dd/mm/yy): [       ] [       ] [       ] 
26. Loss of Weight:   
27. Date3 (dd/mm/yy): [       ] [       ] [       ] 
28. Haemoptysis  
29. Date4 (dd/mm/yy): [       ] [       ] [       ] 
30. Chest pain:    
31. Date5 (dd/mm/yy): [       ] [       ] [       ] 
32.Others (specify) 
33. Date6 (dd/mm/yy): [       ] [       ] [       ] 
34. Which symptom(s) made you seek healthcare:  
35. Health seeking behavior with onset of symptoms (before initial diagnosis) and cost of one 
consultation: 
 

First action code Date(dd/mm/yy) Total expenses 
HCP 0   
Self medication 1   
Traditional medicine 2   
PHC worker at home  3   
Drug stores (pharmacies) 4   
Others (specify)  5   

 
36. Date first seen by HCP for the current illness (dd/mm/yy):  
 
37. Health facility of the HCP whom you first sought his consultation: 
  

Order Code of health facility Date (dd/mm/yy) 
1st    
2nd    
3rd    
4th    
5th    
    

38. If private practice, specify the specialty of the HCP whom you first sought his consultation: 
1. Chest specialist  
2. Internist 
3. GP     
4. Others (specify)  

Code of Health Facility 
TB Centre              [0] 
PHC    [1] 
Chest Hospital   [2] 
Public Hospital/outpatient 
clinic                       [3] 
Private Practice (Hospital or 
Clinic)                     [4]    
Others (specify)    [5] 
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39. Reasons of first consultation of the health facility (mentioned in q.37) with the onset of symptoms 
(i.e first in order in q.37) (check): 
 

0 Accessible 
1 Confidence in getting cured 
2 Services available anytime 
3 Referred by previous health service 
4 Free services 
5 Advised by somebody 
6 Others (specify) 

 
40. Reasons of non-consultation of health facility (coded 0,1,2 in q.37) with the onset of symptoms (in 
case he did not consult 0,1,2) (check): 
 

0 Too far 
1 Too busy/long waiting time 
2 Bad experience 
3 Others (specify) 

 
Satisfaction with Care (score: 0 best, 3 worst) 
Score 

41.  Availability of services in PHC/TB centres 
42.  Prompt action from HCP in PHC 
43.  PHC well equipped  
44.  PHC giving free medicine 
45.  There is enough PHC in the   area   
46.  Health facility workload 
47.  Waiting time (0:<= 15mn,   1: 15-30 mn:   2: >30 mn-1 hr  

3: >1 hr) 
 
48.Perceived Causes of Delay in Health Seeking Behavior (check): 
 

0  No delay 
1  Fear of what would be found on diagnosis 
2.  Hoped their symptoms would go away on their own (denial and 

concealment) 
3.  Fear of social isolation 
4.  Economic constraints 
5  Inadequate staff attitude 
6  Poor quality of health services 
7.  Others (mention) 

 
49. TB stigma  
 

Strongly agree=0 Agree=1 Average=2 Do not agree=3 Do not agree at all=4 
 
1. Do you feel ashamed for having TB?  
2. Do you have to hide TB diagnosis from the other people?  
3. Does TB affect relation with the others?  
4. Is TB very costly due to long duration of the disease?  
5. Do you prefer to live isolated since you got TB diagnosis?   
6. Does the TB affect your work performance?  
7. Does TB affect marital relation?  
8. Does TB affect family responsibilities?  
9. Do you think there is less chances of marriage due to TB diagnosis?  
10. Does TB affect your family relations?  
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11. Does TB cause female infertility? 
12. Does TB lead to serious complications during pregnancy?  
13. Does TB affect breast feeding? 
14. Does TB affect pregnancy outcome? 
15. Is a girl unable to decide for getting TB treatment?  

 
50. Date of first TB diagnosis (dd/mm/yy):   
51. No of health seeking encounters (HCP) before initial TB diagnosis: 
52. Health facility of the HCP who made the initial TB diagnosis (by code mentioned in q.37) 
53. Specialty of the HCP who made the initial TB diagnosis: 

1.  Chest specialist  
2.  Internist 
3.  GP     
4.  Others (specify)  

 
54. Action taken by HCP who made the initial TB diagnosis: [dd/mm/yy] 

1.  Sputum examination   date0:   
2.  X-ray    date1:  
3.  Both                  date2: 
4.  Referral     date3:  
5.  Others (specify)    date4: 
     

55. X-ray:  1.negative 2.positive  3.not performed  

56. Date of initiation of treatment (dd/mm/yy):    

 
Accessibility to the public health facility providing treatment 

57. Time to reach from home to the nearest public health facility: 
1. <1/2 hr ; 2. ½-1 hr; 3. > 1hr                            
 
58. Distance (in Km) from home to the nearest health facility providing treatment:   
 
Patient’s knowledge on TB 

59. Have you previously heard of TB?  
 
60. Source of information on TB (select) 
 

0 MOH campaign (media) 
1 Education  
2 Friends/relatives 
3 TB disease in friends/relatives 
4 Others (specify) 

 
Correctness of information on TB 
[Yes/right, 0]  [No/wrong, 1]  [not known, 2] 
 

61.    What kind of disease do you have? 
62.    Is TB hereditary? 
63.    Is TB contagious? 
64.    Is TB curable? 
65.    Do you know if there is a vaccine for TB? 
66.    Do you know the approximated duration of 

treatment? 
67.    Do you know the kind of TB drugs? 
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