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ABSTRACT 
 

Background: In Sudan an estimated annual risk of tuberculosis (TB) infection is 1.8%, which gives an 

incidence of 90/100,000 smear positive cases, placing Sudan among the high prevalence countries for TB 

in the Eastern Mediterranean Region. Certain local practices and beliefs such as illness representations of 

the illness character and shame related to it may delay diagnosis hence increasing the spread of the disease 

in the community. Stigma contributes to the suffering from illness in various ways, and it may delay 

presentation and treatment leading to prolonged transmission of infectious diseases, drug resistance or 

complications that increase treatment costs for this treatable health problem. Studying illness perceptions in 

relation to TB can bring information, which helps, in improving the cure rates amongst tuberculosis 

patients, especially in improving the present low adherence to the administered therapy. It is extremely 

important that a holistic view of treatment is taken in view of the complex psychosocial characteristics of 

the disease. TB affects all the predicted fields of quality of life, such as general health perception, corporal 

sense, psychological health, mental peace and functionality of physical and social roles. The first part of 

this study was conducted in Khartoum state to assess the tuberculosis control programme and to identify 

both the challenges and needs of the programme (research question No1). The second part of the study was 

conducted in Gezira state Sudan, to study determinants of the low case finding and high default rate of TB 

patients, despite the implementation of Directly Observed Treatment Short course (DOTS) to control TB. 

This part of the study dealt with three psychosocial issues: awareness about TB disease (research question 

No2), social stigma related to TB (research question No3) and illness perceptions as well as quality of life 

(research question No4). Further, a literature review on TB stigma worldwide (research question No5) was 

done. 

 

Methods: For the research question No1, a descriptive retrospective study design was used to evaluate the 

TB control programme in Khartoum. The study population was TB control departments at the levels of the 
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state (n = 1), localities (n = 7), health areas (n =19) and health facilities (n =42). Records review and group 

interviews were used to collect the required data. For the research questions No2 & No3 a case-control 

study design was used to determine TB awareness and stigma among TB patients and controls. In research 

question No4 a descriptive cross-sectional study design was used to determine TB illness perceptions and 

quality of life among TB patients in Gezira. Literature review method was used for research question No5 

to find out a worldwide experience in TB stigma.  

 New smear positive TB patients registered in 2010 (n=425), and controls who attended the same health 

facility for other reasons (n=850) formed the study population. Awareness and stigma were measured by 

using a modified standard WHO TB Knowledge, Attitudes and Practice (KAP) instrument. The illness 

perceptions were measured by using Brief Illness Perceptions Questionnaire (BIPQ). Health Related 

Quality of Life (HRQoL) was assessed by means of the 12-item short form Health Survey questionnaire 

(FS-12). The literature review of TB stigma based on the studies published in English between January 

1990 and October 2010  included publications (n=40) identified by searching the PubMed database, WHO 

and CDC publications, Social Science citation index, Arts and Humanities and Social Science Data base. 

 

Results: The study found that the TB control programme in Khartoum State achieved a 77.2% case 

detection rate of the targeted smear-positive cases; 73.5% treatment success rate; case fatality rate of 2.2%; 

treatment failure rate of 2.2%, and default rate of 14.1%. There was no system to detect the prevalence of 

MDR-TB (multi-drug resistant TB) or HIV (human immunodeficiency virus) among the TB cases. The 

programme was not well implemented at locality or health area levels. In Gezira there was no significant 

difference between TB cases and their controls in TB awareness. About two thirds of TB cases and their 

controls had good TB awareness. Gender had an effect on awareness among the controls but not among the 

TB cases. Age, level of education, type of residence and type of occupation were significantly associated 

with the level of TB awareness while marital status had no effect. Males, highly educated persons, those 
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being either employers or employees had very good awareness and so did those living in towns. TB stigma 

did not differ between the TB cases and their controls: a mild degree of stigma was found in both groups. 

Moreover, the higher degree of stigma among both groups was significantly associated with higher age, 

lower level of education, rural type of residence area, non-working and poor TB awareness while gender 

had no association with the degree of stigma in either group. TB patients saw TB having minor 

consequences, being not so well controlled by treatment, and TB lasting long; they also associated several 

symptoms with TB. Furthermore, around half of TB patients had fair physical quality of life, while about 

10% had poor mental quality of life. Concern about illness was associated with poor physical quality of life 

while coherence, meaning understanding of the illness, was associated with poor mental quality of life. 

Most of the published studies reviewed showed that poor TB knowledge was the major cause of TB 

stigmatization, which was supported with the findings in this study. Association between gender of the 

patient and stigma varied from one study to another. Stigma has serious consequences on health seeking 

behaviour and adherence to TB treatment.  

 

Conclusion: The tuberculosis control programme in Khartoum State is centralized; it is not updated and it 

does not achieve the targeted goals. TB cases and their controls in Gezira state, Sudan, had good level of 

awareness about TB; this awareness needs to be maintained to facilitate future prevention and control of the 

disease. Media and healthcare workers as the most important sources of TB information, their health 

education resources and role need to be strengthened. Although the TB stigma among the Gezira 

population was found to be of mild degree, it can affect TB patients’ adherence to treatment. Empowering 

both TB patients and communities by increasing their knowledge through proper education programmes 

will effectively contribute to the effort of controlling TB in the state. The illness perceptions of the TB 

patients might influence their adherence to treatment. The poor quality of life of the TB patients and its 

impact on different areas of life such as daily activities and work, calls for programmes to strengthen TB 
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information, education and counselling. The perception of TB as a stigmatizing disease reviewed seemed to 

differ according to the cultural context. More studies are needed to clarify the relationship between TB 

stigma and ethnicity, religious orientation, DOTS, stigma in relation to HIV / AIDS and TB multidrug 

resistance. 

Key words: Tuberculosis control programme, case-control, awareness, stigma, socio-demographic, illness 

perception, quality of life, Sudan. 
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1. INTRODUCTION 

 

Tuberculosis (TB) is among the top ten causes of global mortality (1, 2). It is estimated that approximately 

one-third of the world’s population is infected with tuberculosis bacillus, and each year eight million 

people develop  tuberculosis disease which annually kills 1.8 million worldwide (3, 4). Approximately 80% 

of TB cases are found in 23 countries; the highest incidence rates are found in Africa and South-East Asia 

(3, 4). The TB situation has worsened over the past two decades in Africa owing to the HIV/AIDS 

epidemic and in Eastern Europe in association with multidrug resistance, following deterioration of the 

health infrastructure (4, 5). 

TB is caused by Mycobacterium tuberculosis (M. tuberculosis), a microorganism whose principal reservoir 

is humans. M. tuberculosis is spread by patients with pulmonary tuberculosis, especially those with positive 

sputum smears (6, 7). Of those becoming infected, 10–12% will develop tuberculosis disease after a period 

ranging from weeks to decades (8, 9, and 10). The risk of disease declines steeply with time after infection. 

Disease may also occur after re-infection (9, 11). 

TB carries high public health importance as someone in the world becomes newly infected with TB bacilli 

every second (3). TB has high morbidity and mortality rates despite its status as a treatable disease. 

Tuberculosis is almost always curable if patients are given sufficient uninterrupted therapy. Despite the 

treatability of this infection, tuberculosis has proven to be impossible to eliminate, and the number of drug-

resistant cases has increased (3). Most experts acknowledge the central role of patient adherence in these 

problems, and its importance in efforts to control the disease (19). Ensuring the regular intake of drugs to 

achieve a cure is as important as making the diagnosis of tuberculosis (20). For these reasons, in addition to 

the expensive nature of the drugs used in the treatment, it is important to launch special programmes for the 

control of tuberculosis.When evaluating TB control programmes the agreed criteria for the success as stated 

by the WHO are a case detection rate of smear positive TB cases of 70% and an achievement of treatment 
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success in 85% of the detected cases. These guidelines represent the levels, which produce a significant 

epidemiological impact as demonstrated by field experience in high incidence countries (12).  

In Sudan, an estimated annual risk of TB is 1.8%, which gives an incidence of 90/100,000 smear positive 

cases, and puts Sudan among the high prevalence countries for TB in the Eastern Mediterranean region 

(13). Also, the Khartoum state (population of 5 752.425 in the year 2005) has the annual risk of 1.8 % of 

TB. In 2005, the programme was able to detect 2981 new smear positive cases (82% from the target) and 

achieve the cure rate of 43% from the detected cases. The case fatality rate was 3.2%, which relatively 

increased compared with previous two years (2003: 2.6%; 2004: 2.3%) (14). This may be due to increases 

in the incidence of HIV,  emergence of multi-drug resistance TB, or increase in default rate. 

With HIV infection and multidrug resistance, the WHO has declared tuberculosis to be a global emergency 

(13). In response, WHO has adopted a new strategy and framework for effective TB control, namely DOTS 

(Directly Observed Treatment with Short course chemotherapy) (16). DOTS strategy was launched in 1991 

and was considered the most effective measure in combating TB in developing nations (17). In Sudan 

tuberculosis is a major public health problem and in response the national tuberculosis -programme (NTP) 

was launched with a mandate of reducing the incidence of tuberculosis by diagnosis and effectively treating 

as many tuberculosis patients as possible until it is no longer a public health problem (18). 

In 1993, the Ministry of Health in Khartoum state established tuberculosis control programme with the 

following core components for conducting overall planning and policy: identifying smear positive cases, 

management of active and suspected cases, providing laboratory and diagnosis services, providing training 

for health professionals, and tuberculosis data collection and analysis and supervision. The TB services are 

delivered in primary health services along with all other routine health services (15).The programme 

provides care through the DOTS strategy consisting of passive case-finding, assurance of regular drug 

supplies, and short-course chemotherapy for smear-positive patients who attend for direct observation, 

monitoring of case detection and treatment outcome as recommended by the WHO. Since its establishment, 
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the programme has never been adequately assessed. With an undetailed review of the reports of the 

previous years, it can be seen that there is a decline in the case detection rate from 112% in the year 2001 to 

83% in the year 2005 (14). 

The role of human behavior in health and illness has been increasingly recognized. Health is no longer 

considered simply as a biomedical problem; rather, it is influenced by social, cultural, physiological, 

economic and political factors that determine the behavior of the people concerned (21). In social and 

behavioral sciences, several models have been developed to explain and enhance health behaviors and 

sustained behavioral changes, also in different cultural contexts (22, 23). KAP surveys in TB can identify 

knowledge gaps, cultural beliefs, or behavioral patterns that may facilitate understanding and action, as 

well as pose problems or create barriers for TB control efforts. They can identify factors influencing 

behaviour that are not known and, reasons for the attitudes. KAP surveys can also assess communication 

processes and sources that are a key to define effective activities and messages in TB prevention and 

control. These surveys may be used to identify needs, problems and barriers in programme delivery as well 

as solutions for improving quality and accessibility of services. The data collected enable programme 

managers to set TB programme priorities, to estimate resources required for various activities, to select the 

most effective communication channels and messages, to establish baseline levels and measure change that 

results from interventions. For advocacy KAP data provide national TB programme managers and their 

staff with the fundamental information needed to make strategic decisions (24). 

Health seeking behavior and the perceived knowledge on causes of TB among community members is very 

critical and may reduce or increase the transmission of the disease. Certain local practices, beliefs such as 

illness representations of the illness character and shame related to it, and failure to recognize symptoms 

early may delay diagnosis hence increasing the spread of the disease in the community (25). Adherence to 

treatment is also partly dependent on social factors such as e.g. financial insecurity and in general on lay 

perspectives (26, 25). The TB programme in Gezira state has conducted no assessment of the population 
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knowledge, attitude, and practice towards tuberculosis.  

Based on the literature (25) and overview of different documents, it is known that poorer socio-economic 

conditions, lack of awareness of TB prevention and symptoms are risk factors for TB infections. In 

addition, psychosocial issues such as lack of knowledge, low risk perception and illness perceptions such as 

social and cultural stigma as well as poor access to treatment facilities, are related to poorer TB-related 

behaviors and poorer adherence to TB treatment (26). 

Case detection rate in Gezira state was (in year 2007) 39.7% (26), which was far below the global target of 

70%. Sudan overall, has (in 2007) a low TB case detection rate of 30% (27). Low detection rate may in part 

be due to the psychosocial issues mentioned above, which hinder patients’ access to care and cause 

increased default rates among those who start treatment. Gezira state is one of the high TB burden states, 

and further, there is high default rate (12.8% in the year 2010). 

Stigma has important impact for health policy and clinical practice. It contributes to the suffering from 

illness in various ways, and it may delay presentation and treatment leading to prolonged transmission of 

infectious diseases, drug resistance or complications that increase treatment costs for a treatable health 

problem (28). 

Despite the existence of an effective cure for TB, incidence rates in high burden countries suggest barriers 

to effective diagnosis, treatment and cure. Evidence suggests that socio-cultural factors and TB-related 

stigma may inhibit patients from seeking care or maintaining a full course of treatment, increasing 

morbidity and mortality from TB and aggravating its spread within communities. TB patients may 

encounter isolation and rejection, fear of, or actual job loss (29; 30), and segregation at home (31). 

Interruption of the treatment consequently results in treatment failure, death, and drug resistance. Most 

experts acknowledge the central role of patient adherence in these problems and its importance in efforts to 

control the disease (32). Ensuring the regular intake of drugs to achieve a cure is as important as making 
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the diagnosis of tuberculosis (33). 

Illness perceptions are increasingly being shown to be related to important outcomes in a number of 

illnesses. There is also evidence that patients attending for medical investigations, who have already 

developed negative illness perceptions of their condition, are less reassured by findings showing no 

pathology (34). Studying illness perceptions in relation to TB can bring information, which helps, in 

improving the cure rates amongst tuberculosis patients, especially in improving the present low adherence 

to the administered therapy. It is extremely important that a holistic view of treatment is taken in view of 

the complex psycho-social characteristics of the disease. 

TB affects all the predicted fields of quality of life, such as general health perceptions, corporal sense, 

psychological health, mental peace and functionality of physical and social roles (35). Active tuberculosis 

can have drug side effects, social isolation and stigma from relatives, family members and friends, as well 

as causing various symptoms such as hemoptysis, chest pain, fever, profuse sweating, weight loss and 

fatigue; all these affect the quality of life (35). 

This study has a potential to improve and help the Sudanese TB control programme in two most populated 

states Khartoum and Gezira, to achieve its targeted global goals of 70% smear positive case detection rate, 

and 85% treatment success rate. 

To address these issues, the first part of the thesis was conducted in Khartoum state to assess the 

tuberculosis control programme and to identify both the challenges and needs of the programme. The 

second part of the study was conducted in Gezira state Sudan, to study determinants of the low case finding 

and high default rate of TB patients, despite the implementation of Directly Observed Treatment Short 

course (DOTS) to control TB. This part of the study was interested in three psychosocial issues: awareness 

about TB disease, social stigma related to TB and illness perceptions as well as quality of life. In addition 

to empirical study a literature review shed light on the TB stigma worldwide. 
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2. LITERATURE REVIEW 

Tuberculosis (TB) persists as a global public health problem of a serious magnitude requiring urgent 

attention. Current global efforts to control TB have three distinct but overlapping dimensions: 

humanitarian, public health and economic. Alleviating illness, suffering and death of individuals caused by 

TB, is a major humanitarian concern and calls for a patient-centered approach to TB control. The public 

health dimension concerns proper diagnosis and treatment of TB patients to decrease disease transmission 

within communities. This necessitates development of well-organized TB control programmes. TB is 

responsible for considerable direct and indirect costs to individuals and society. The economic dimension 

of TB control relates to reduction of these costs, alleviation of poverty and promotion of development (36). 

Tuberculosis (TB) is the number one single infectious disease killer, taking nearly three million lives per 

year. So great is the concern about TB that in 1993 the WHO declared TB a "global emergency" (36). 

The following list shows the magnitude of the TB problem (36): 

• Someone becomes newly infected with TB every second;  

• TB creates more orphans than any other infectious disease; 

• TB is the leading cause of death among HIV-positive individuals;  

• 7-8 million people become infected with TB every year; 

• One third of the world's population is infected with TB, and 5-10 percent of these people 

will develop the disease;  

• TB accounts for more than 1/4 of all preventable adult deaths in the developing world; 

• There are an estimated 400,000 new cases of multi drug resistance tuberculosis around the 

world every year (37). 

TB is a communicable, systemic disease caused by the Tubercle Bacillus (Mycobacterium Tuberculosis) 

(38). Almost every organ in the body can be affected, but involvement of the lungs (Pulmonary TB) 
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accounts for more than 80% of TB cases. Infection by mycobacterium bovis through ingestion of 

unpasteurized cow's milk is less common. Most infections are caused by inhalation of droplet nuclei 

containing virulent human strains of the tubercle bacillus (16). There also other types of atypical 

Mycobacterium; such as Mycobacterium marinum (M. marinum) which is found in salt and fresh water. M. 

marinum infection occurs following skin trauma in fresh or salt water and usually presents as a localized 

granuloma or sporotrichotic lymphangitis (39). There is also Mycobacterium avium-intracellulare, a 

pulmonary pathogen that affects individuals with immune compromise secondary to AIDS, hairy cell 

leukemia, and immunosuppressive chemotherapy (40). 

Tuberculosis is not transmitted by fomites, such as dishes and other articles used by the patient. Those who 

become infected with TB will not necessarily develop the disease. The immune system "walls off" the TB 

bacilli, which can lie dormant for years. When someone's immune system is weakened, chances of 

developing TB increase. On average, 10% of the infected individuals develop the disease during their 

lifetime (16). 

The major factors that determine the risk of becoming exposed to tubercle bacilli include the number of 

incident infectious cases in the community, the duration of their infectiousness, and the number and nature 

of interactions between a case and a susceptible contact per unit of time of infectiousness (16). The disease 

is usually chronic with varying clinical manifestations (38).      

Extra-pulmonary TB can involve sites such as bones, glands, the genito-urinary system, the nervous system 

(tuberculosis meningitis), intestine or almost any other part of the body. The time from the receipt of 

infection to development of positive tuberculin test, defined as a sterile liquid preparation made from the 

growth products or extracts of a tubercle bacillus culture and injected into the skin as a test for tuberculosis 

(41), ranges from three to 6 weeks. Development of the disease depends upon the following: the closeness 

of contact, sputum positivity of source case (dose of infection) and host-parasite relationship. Thus, the 

incubation period may be weeks, months or years (16). 
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The most important symptoms of TB in adults (over 15years of age) are as follows: productive cough 

persisting for three weeks, hemoptysis, and significant weight loss.  Patients with TB may also have other 

symptoms (which are more common, but less suggestive) such as chest pain, breathlessness, fever\night 

sweats, fatigue and loss of appetite (16). 

 

Tuberculosis epidemiology 

More than 90% of global TB cases and deaths occur in the developing world, where 75% of cases are in the 

most economically productive age group (15-54 years). Consequently, an adult with TB loses on average 

three to four months of work time. This results in the annual loss of 20-30% in household income and, if 

the patient dies of TB, an average of 15 years of lost income (42, 43).  

Co-infection with the human immunodeficiency virus (HIV) significantly increases the risk of developing 

TB (44). Countries with a high prevalence of HIV, particularly those in sub-Saharan Africa, have witnessed 

a profound increase in the number of TB cases, with reported incidence rates increasing two or threefold in 

the 1990s (1). At the same time, multi-drug resistance, which is caused by poorly managed TB treatment, is 

a growing problem of serious concern in many countries around the world (45). Now a strain of Extremely 

Drug Resistant Tuberculosis (XDR-TB) has broken out in rural South Africa, with mortality reaching 

nearly 100 percent in patients with HIV (46).  

Based on surveillance and survey data, WHO estimates that 9.27 million new cases of TB occurred in 2007 

(139 per 100 000 population), compared with 9.24 million new cases (140 per 100 000 population) in 2006. 

Of these 9.27 million new cases, an estimated 44% or 4.1 million (61 per 100 000 population) were new 

smear positive cases. India, China, Indonesia, Nigeria and South Africa rank the first to fifth in terms of the 

total number of incident cases. Asia (the South-East Asia and Western Pacific regions) accounts for 55% of 

global cases and the African Region for 31%; the other three regions (the Americas, European and Eastern 
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Mediterranean regions) account for small fractions of global cases. Among the 15 countries with the 

highest estimated TB incidence rates, 13 are in Africa, a phenomenon linked to high rates of HIV (47). 

 

Tuberculosis in Sudan 

Sudan’s National Tuberculosis Programme (NTP) was established in 1974 based upon a system of 

specialist ‘Chest Units’ situated in hospitals (15). The Sudan-NTP adopted DOTS strategy and managed to 

achieve about 100% DOTS service coverage in the year 2003. Although management of tuberculosis was 

well established in the modern health system for a long-time, accurate national registry was missing. 

Establishment of NTP provided a reliable registry and served in reflecting the magnitude of TB in Sudan. 

The NTP launched a decentralization policy to integrate TB services into the Primary Health Care (PHC) 

facilities, aiming to increase accessibility to health care, strengthening PHC services and secure better 

treatment outcome (48). This decentralization is expected to minimize time lag between diagnosis and 

treatment initiation and provide better opportunities for women to services. Strategies used to reduce 

barriers preventing women from seeking care focus on women's heavy workload as well as lack of 

mobility, independence and access to cash (49). In her article about effects of decentralization on 

tuberculosis services, El-Sony concluded that decentralization was associated with changes in the profile of 

patients accessing services (48). This observation was particularly obvious among women, who changed 

their choice of service from referral hospital to the PHC facilities. Bringing services closer to where 

patients live enhances their access to the services and thus their adherence to treatment (48). 

Despite decentralization of TB services, there remains a problem of increasing detection rates. While the 

NTP in Sudan is approaching achievement of 80% treatment success rate of TB smear positive detected 

cases, the case detection rates are still lagging behind at a rate of less than 60% of estimated cases, with the 

highest case notification of 26000 cases in the year 1999 (50). According to a 1986 survey done in Sudan, 
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the prevalence of TB was 180 per 100,000 population and 50% were cases with positive sputum (51).   

Table 2.1: TB case notifications in Sudan in the year 2011 

New cases (%) Retreatment cases (%) 
Smear-positive 7 266 (39) Relapse 712 (41) 

 
Smear-negative 5 294 (28) Treatment after 

failure 
145 (8) 

 
Smear-unknown / not 

done 
1 452 (8) Treatment after 

default 
733 (42) 

 
Extra-pulmonary 4 624 (25) Other 

 
159 (9) 

Other 0 (0) 
 

  

Total new 18 636 Total retreatment 1 749 
 

Other (history unknown) 0   

Total new and relapse 19 348 Total cases notified 20 385 
 

 
Source: www.emro.who.int/STB/pdf/CountryProfile-sud-11.pdf 

Tuberculosis in Khartoum and Gezira state 

There are three different levels of organizing TB services in Khartoum and Gezira states: the federal level 

is responsible for the large specialized teaching hospitals; the TB programme of Khartoum state is 

responsible for the TB services in the other general hospitals and health centers; and the Sudan Council of 

Churches (SCC) is responsible of TB services in the five displacement camps. In both states the teaching 

hospitals formerly were the main health facilities for case detection, but with introduction of 

decentralization, the NTP focused in evacuating these hospitals and integrating TB cases into the PHC 

facilities aiming for better application of DOTS strategy. By the end of the year 2002, Khartoum and 

Gezira state declared achieving DOTS all over the states, i.e. each 100,000 population is covered with a 

diagnostic and management facility for tuberculosis (TBMU) (52). 

Annually, Khartoum state notifies one third of the total documented cases in Sudan. This high notification 

is explained by the population density in the state, which accounts for almost one-fifth of the total 
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population of Sudan. The case notification in Khartoum reached its peak during the year 1999, when it had 

8749 documented cases. The mean case finding in this state is about 8000 cases/year.  The smear positive 

cases accounted for 58% of all notified cases during the period between 1997 and 2002. In each quarter of a 

year there are around 1100 smear-positive cases being notified in Khartoum state (52). 

Case detection rate in Gezira state was (in year 2007) 39.7% (26), which was far below the global target of 

70%. Sudan overall, has (in 2007) a low TB case detection rate of 30% (27). Low detection rate may in part 

be due to the psychosocial issues mentioned above, which hinder patients’ access to care and cause 

increased default rates among those who start treatment. Gezira state is one of the high TB burden states, 

and further, there is high default rate (12.8% in the year 2010). 

 

 Risk factors for TB  

Anyone of any age, race or nationality can contract TB, but certain factors increase risk of the disease. 
These factors include: 

• Close contact with someone who has infectious TB (53); 

• Age: Older adults are at greater risk of TB (53); 

• Substance abuse: Long-term drug or alcohol use weakens immune system and makes you 

more vulnerable to TB (53); 

• Malnutrition may account for a greater population attributable risk of TB than HIV 

infection. Malnutrition profoundly affects cell-mediated immunity (CMI), and CMI is the 

principle host defense against TB (54); 

• Living or working in a residential care facility: People who live or work in prisons, 

immigration centers or nursing homes are all at risk of TB. That is because the risk of the 

disease 0is higher anywhere there is overcrowding and poor ventilation (53); 

• Living in a refugee camp or shelter: People are weakened by poor nutrition and ill health 

and living in crowded conditions (53); 
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• Health care work: Regular contact with people who are ill increases chances of exposure to 

TB bacteria (53); 

• International travel: As people migrate and travel widely, they may expose others or be 

exposed to TB bacteria (53); 

• Lowered immunity: Having a disease that suppresses immunity, such as HIV/AIDS, 

diabetes or the lung disease silicosis, and receiving treatment with corticosteroids, arthritis 

medications or chemotherapy drugs, can damage body's ability to protect itself (55); 

• Smoking and the consumption of traditional beer may both be associated with an increased 

risk for TB through increased iron content in broncho-alveolar macrophages leading to 

reduced host defense towards intracellular micro-organisms (56); 

•  Poverty may be itself related to a number of the above risk factors. This list is by no 

means exhaustive as new risk factors are added on a continuous basis (57). 

 

Tuberculosis control 

The aim of interventions in tuberculosis control or elimination strategies is to reduce or eliminate the 

adverse impact of epidemiological risk factors that promote the progression from one-step to the next in the 

path genetically based model (58). 

There are four principal interventions (59): 

1. Treatment of tuberculosis reduces the risk of death from tuberculosis; it aims at restoring 

health and curing patients, and  it reduces the risk of transmission of tubercle bacilli in the 

community; 

2. Prophylactic treatment aims at preventing infection with Mycobacterium tuberculosis from 

occurring primarily for children who are household contacts of TB patients; 
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3. Vaccination with Bacille Calmette-Guérin (BCG) before acquisition of infection with M. 

tuberculosis, aims at priming the immune system so that the risk of progression from sub-

clinical, latent tuberculosis infection to clinically overt tuberculosis, is reduced should such 

infection be acquired; 

4. Preventive chemotherapy is treatment of sub-clinical, latent Mycobacterium tuberculosis 

populations in the human host, given to reduce the risk of progression to clinically overt 

tuberculosis.  It has been demonstrated in numerous prospective clinical trials that 

preventive chemotherapy with isoniazid for one-year duration is efficacious in reducing the 

risk of tuberculosis among persons with latent infection (60). 

 

Tuberculosis case detection 

Infectious pulmonary tuberculosis is often not detected until a late stage, even though the patient may have 

attended health facilities during the initial stages of the disease. Physicians frequently do not suspect 

tuberculosis or do not request smear examination in patients with cough, particularly if those patients 

present with non-respiratory ailments. It is estimated that as many as 5–10% of adults attending outpatient 

health facilities in developing countries may have a persistent cough of more than 2–3 weeks’ duration (1, 

61). The proportion of smear-positive pulmonary tuberculosis among these individuals depends on the 

prevalence of tuberculosis in the community. Systematic identification of adults with persistent cough 

among outpatients in general health facilities can detect a large proportion of sources of tuberculosis 

infection (62). This reduces treatment delay and identifies infectious patients who are a risk to the 

community and to other patients and staff at the health facility. Successful treatment of these patients has a 

rapid effect on tuberculosis prevalence, mortality (63), and transmission (1). 

Sputum microscopy is the most efficient way of identifying sources of tuberculosis infection. This method 
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is used to diagnose tuberculosis in persons with suspected pulmonary disease and to identify sources of 

infection among persons presenting with cough who attend health facilities for any reason. Sputum 

microscopy is also used to monitor the progress of infectious patients during treatment, including 

confirmation of cure (64). 

Case detection in outpatients by microscopic examination of sputum can significantly increase the number 

of sources of infection diagnosed. The number of outpatients investigated, the number of smears for 

diagnosis, and the numbers of sources detected are indicators of the case-detection activity. In Peru, for 

instance, 210 905 smear examinations were carried out in 1990, leading to the identification of 24 023 

cases of smear-positive pulmonary tuberculosis. In 1993, 602 000 smears from 332 000 persons were 

examined and 35 646 cases were identified. By 1999 Peru was examining approximately 5% of the adult 

population for tuberculosis by smear microscopy every year and the number of smear-positive cases had 

decreased to 24 511 despite an increase in the number of smear examinations to 1 938 201 in 1 085 749 

persons (63). The proportion of positive smears is an indirect indicator of the impact of the programme in 

reducing the prevalence of tuberculosis in the community. The rate of smear positivity in persons with 

respiratory symptoms in Peru was 18.7% in 1990, 14.3% in 1991, 8.5% in 1993, and 2.7% in 1999. 

Similarly, in Chile the smear positivity rate fell from more than 10% to less than 2% in two decades (1). 

Sputum smear microscopy has a fundamental role in monitoring the response to treatment of infectious 

cases of pulmonary tuberculosis. Smear examination should be performed at the end of the initial phase of 

treatment; if smears are still positive, the intensive phase should be extended for an additional month. 

Smears should be examined during and at the end of the continuation phase to confirm cure. The 

conversion rate at 2–3 months (defined as the proportion of initially smear-positive patients with negative 

smears out of the total who started treatment) is a good operational indicator. It shows the capacity of the 

programme to maintain patients on treatment, obtain smear samples, and eliminate sources of infection, and 

it is an early surrogate of the treatment outcome indicator (65). 
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Delays in case detection, diagnosis and treatment of TB, result in severe disease and a higher mortality. 

Delay also leads to an increased period of infectivity in the community. A study done in Ethiopia showed 

that health providers' and health systems' delays represent the major portion of the total delay. The major 

factors associated with the patients' delay were related to lower access to medical providers and prior 

attendance to non-formal health providers. In contrast, the major factors associated with the health systems' 

delay were prior attendance to the health posts/clinic and private medical providers. Therefore, considering 

the high magnitude of pre-treatment delay, it is imperative to access a simple and rapid diagnostic test for 

TB that can be used at the lowest health care facility level (66). Many studies have shown that health 

system delays are longer than patient delays (67). 

The use of BCG vaccination is not considered of great epidemiological impact on TB transmission. In fact, 

the protective efficacy of BCG varies between 0% and 80%. This variability is influenced by differences in 

the prevalence of infection with environmental mycobacterium (68) and differences between BCG strains 

(69). The most important benefit of BCG is that it may give protection up to 80% against disseminated 

tuberculosis, including tuberculosis meningitis in childhood (69). Recent studies have suggested that BCG 

immunization may have a nonspecific beneficial effect on infant survival. The effect seems most 

pronounced among girls. These findings may have implications for future vaccine trials and policy (70). 

BCG vaccine is one of the preventive strategies to control TB. There are different policies in different 

countries according to the TB burden. The currently implemented policies worldwide include (71): 

• BCG only at birth – this is currently recommended by the WHO Expanded Programme of 

Immunization (EPI) and the WHO Global Tuberculosis Programme, and is the policy in most of the 

world, particularly in developing countries; 

• BCG once in childhood – this policy has been in use in the UK for many years, along with selective 

vaccination of tuberculin-negative adolescents; 
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• Repeated/booster BCG – in Eastern Europe BCG is recommended up to five times in some 

countries (the criteria for re-vaccination differ between countries); 

• No routine BCG – this has always been a policy in the US and the Netherlands, but a number of 

other countries have also been moving to this in recent years. BCG is still recommended in high-

risk groups. Implementation of these policies varies across countries, based on regional differences 

in TB, differences in health systems, and local history.In Sudan, where there is a high burden of 

tuberculosis, the recommended strategy is to give BCG only at birth as part of an expanded 

programme of immunization (EPI); the BCG coverage under EPI programme for the 90 % of 

children under 5 years of age in Khartoum state in the year 2005 was 90.7% (72). 

 

Tuberculosis treatment 

The aims of TB treatment regimens are to: cure the patient, prevent death from active disease or its late 

effects, prevent the emergence and spread of drug-resistant organisms, minimize relapse, and protect the 

community from continued transmission of infection. All treatment regimens have two phases – an initial 

intensive phase and a continuation phase (73, 74). 

 

Initial intensive phase  

The initial intensive phase of treatment is designed to kill actively growing and semi dormant bacilli. This 

means a shorter duration of infectiousness, usually with rapid smear conversion (80–90%), after two to 

three months of treatment (73). The initial phase of rifampicin-containing regimens should always be 

directly observed in order to ensure compliance. That phase usually involves between three and five drugs. 

If initial resistance rates are high, use of a three-drug regimen carries the risk of selecting drug-resistant 

mutants, especially in patients with high bacillary loads, i.e. with smear positive pulmonary tuberculosis. 
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Use of a four-drug regimen reduces the risk both of developing drug resistance and treatment failures and 

of relapses. If a patient defaults on treatment after the initial intensive phase, relapse is less likely (73). 

Table 2.2:  Standard tuberculosis treatment regimens   

TB diagnostic 
Category 

TB cases Regimen (daily or 3 times weekly) * 
Intensive 

phase 
Continuation phase 

III New smear – negative pulmonary TB 
(other than in category I) 
Less severe forms of EPTB 

2HRZ+ 4HR or 6HE 

I New smear – positive pulmonary TB 
New smear – negative pulmonary TB 
With extensive parenchymal involvement 
Severe forms of EPTB other than TB 
meningitis – see below 
Severe concomitant HIV disease 

2HRZE 4HR or 6HE+ + 
 
 

I TB meningitis 2RHZS§ 4RH 

II Previously treated  smear – positive 
pulmonary TB:   relapse 

                treatment after       
                interruption 
                treatment failure 

2HRZES / 
1HRZE 

5HRE 

IV Chronic and MDR-TB Specially designed standardized or 
individualized regimens 

*Direct observation of drug administration is recommended during the initial phase of treatment and whenever the continuation 
phase contains R. 
+    In comparison with the treatment regimen for patient in diagnostic category I, E may be omitted during 
the initial phase of treatment for patient with none cavity, smear negative pulmonary TB who are known to 
be HIV negative, patients known to be infected with fully drug- susceptible bacilli, and young children with 
primary TB 
++ This regimen (2HRZE / 6HE) may be associated with a higher rate of treatment failure and relapse 
compared with the 6- month regimen with R in the continuation phase  
§ In comparison with treatment regimen for patient in diagnostic category I, S replaces E in the treatment of 
TB meningitis 
Source: WHO. Guidance for National Tuberculosis Programmes on the management of tuberculosis in 
children.INT J TUBERC LUNG DIS 10(11):1205–1211. 2006  
http://whqlibdoc.who.int/hq/2006/WHO_HTM_TB_2006.371_eng.pdf 
 

TB control through the DOTS strategy 

DOTS is the internationally recommended strategy to ensure cure of tuberculosis. It is based on five key 
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principles that are common to disease control strategies, relying on early diagnosis and cure of infectious 

cases to stop spread of tuberculosis (75). 

  

Definitions of DOTS  

The recommended strategy for TB control comprises (76): 

1. Government commitment to ensuring sustained, comprehensive TB control activities; 

2. Case detection by sputum smear microscopy among symptomatic patients self-reporting to health 

services; 

3. Standardized short-course chemotherapy using regimens of six to eight months, for at least all 

confirmed smear positive cases. Good case management includes directly observed therapy (DOT) 

during the intensive phase for all new sputum positive cases, the continuation phase of rifampicin-

containing regimens and the whole re-treatment regimen. 

4. A regular, uninterrupted supply of all essential anti-TB drugs; 

5. A standardized recording and reporting system that allows assessment of case-finding and treatment 

results for each patient and of the TB control programme performance overall. 

 

Adherence to tuberculosis treatment 

 It is well known that the early detection of smear positive tuberculosis cases and prompt treatment are 

corner stones in controlling the spread of the disease, since interruption of the treatment consequently 

results in treatment failure, death, and drug resistance. The patient who is infected with multi-drug 

resistance transmits drug resistant mycobacterium tuberculosis strain to others. This requires treatment with 

the second line, which is very expensive. To avoid this problem, it is very important to ensure high 

compliance and adherence to tuberculosis treatment. 
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Tuberculosis is almost always curable if patients are given sufficient uninterrupted therapy. Despite the 

treatability of this infection, tuberculosis has proven to be more difficult – sometimes even impossible to 

eliminate, and the number of drug-resistant cases has increased. Most experts acknowledge the central role 

of patient adherence in these problems, and its importance in efforts to control the disease (77). Ensuring 

the regular intake of drugs to achieve a cure is as important as making the diagnosis of tuberculosis (77).  

The consequences of inadequate and incomplete TB treatment are serious: 

1. Prolonged illness and disability for the patient; 

2. Infectiousness of the patient causing continued transmission to the community; 

3. Development of drug-resistant tuberculosis; 

4. Possibility of death. 

In one study, for example, non-adherent patients took longer than adherent patients to convert to negative 

culture results (254 versus 64 days); they were more likely to acquire drug resistance (relative risk 5.6); 

they and required longer treatment regimens (560 versus 324 days) (79). 

Patient non-adherence has been identified as the most serious remaining problem in tuberculosis control 

(80) and a major obstacle to the elimination of the disease (81). In the midst of renewed efforts at TB 

control in 1993, 17.5 % t of patients failed to complete therapy within a 12-month period nationwide (82). 

In some areas, the rate of non-adherence was nearly 50 %.  For example, a study of 184 patients in New 

York City diagnosed with tuberculosis in April 1991 (before strengthening of the control programme) 

found that 88 patients (48 %) were non-adherent to therapy. The goal is to get this failure rate below 10 % 

(79). Treatment adherence is a major challenge in tuberculosis. This is because disease treatment and 

prevention require the use of medications for a long period. Also, the use of multiple medication regimens 

is complicated, some of the drugs have unpleasant side effects, and rising problems of TB complicated with 

HIV -all negatively affecting the adherence of the patient to the treatment.  
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Tuberculosis knowledge attitude and practice (KAP) 

The role of human behaviour in health and illness has been increasingly recognized. Health is no longer 

considered simply as a biomedical problem; rather, it is influenced by social, cultural, physiological, 

economic and political factors that determine the behaviour of the people concerned (83). In social and 

behavioural sciences several models have been developed to explain and enhance health behaviours and 

sustained behavioural changes, also in different cultural contexts (84, 85). Knowledge, attitudes, and 

practice (KAP) surveys in TB can identify knowledge gaps, cultural beliefs, or behavioural patterns that 

may facilitate understanding and action, as well as pose problems or create barriers for TB control efforts. 

They can identify factors influencing behaviour that are not known and reasons for the attitudes. KAP 

surveys can also assess communication processes and sources that are a key to define effective activities 

and messages in TB prevention and control. KAP surveys may be used to identify needs, problems and 

barriers in programme delivery as well as solutions for improving quality and accessibility of services. The 

data collected enable programme managers to set TB programme priorities, to estimate resources required 

for various activities, to select the most effective communication channels and messages, to establish 

baseline levels and measure change that results from interventions. For advocacy KAP data provide 

national TB programme managers and their staff with the fundamental information needed to make 

strategic decisions (86). 

Health seeking behaviour and the perceived knowledge on causes of TB among community members is 

very critical and may reduce or increase the transmission of the disease. Certain local practices, beliefs such 

as illness representations of the illness character and shame related to it, and failure to recognize symptoms 

early, may delay diagnosis hence increasing the spread of the disease in the community (87, 88). Adherence 

to treatment is also partly dependant on social factors such as e.g. financial insecurity and in general on lay 

perspectives (27, 88).  
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The impact of stigma and discrimination on TB care and control  

Many authors (89-95) describe the effects of stigma and discrimination associated with TB. The principal 

effects in developing countries are social isolation of patients, both outside the family, where the person 

may be avoided by  friends and acquaintances, and inside the family, where the patient may be forced to eat 

and sleep separately (96,97). Patients often isolate themselves to avoid infecting others and to avoid 

uncomfortable situations such as being shunned or becoming the subject of gossip. Being either a patient or 

an ex-patient is likely to affect employment and employment prospects. Unmarried women with TB often 

find it difficult to get married due to discrimination by prospective husbands and in-laws, while married 

women may find that they are divorced because they have TB or if a history of TB is subsequently 

revealed. Stigma and consequent discrimination have a double impact on TB control. First, concerns about 

being identified as a person with TB make it more difficult for people with a cough of long duration who 

suspect they may have TB to seek care, because of the public nature of the TB diagnostic process. By 

delaying seeking care, these people may develop more serious symptoms, meaning they will be more 

difficult to treat; and as they remain infectious for longer, they are more likely to transmit the disease to 

others. Second, concerns about stigma and discrimination for TB make it more difficult for patients to 

continue with care, because their fears of being identified as being, or having been infected with TB hinder 

their access to services on a daily basis. Again, this can lead to serious symptoms and increased 

transmission (98).  

 

Causes of stigma and discrimination associated with TB 

There are few published papers that attempt to determine the causes (rather than the existence or effects) of 

stigma and discrimination associated with TB. One study has addressed social stigma associated with TB in 

Nicaragua (99).This study described two pairs of contradictory influences of stigma and discrimination: (a) 

feelings of affection and supportive attitudes towards people affected by TB, countered by the fear of 
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transmission of TB; and (b) sympathy for people affected by TB considered to be unlucky, contrasted with 

mistrust of people affected by TB considered to have brought the disease upon themselves. This leads to 

self-stigmatization and discrimination. Issues of power and knowledge further mediate the situation. 

Another study deals with a very specific group of potential discriminators: nurse instructors in various 

(unspecified) countries (100).The main findings were that the main causes were fear of contracting the 

disease (58%), association with poverty (40%) and lack of knowledge (34%). The percentages quoted come 

from a self-selected sample of respondents, and are therefore not representative of any specific population 

group, so care must be taken in interpreting these results. Other studies not focusing specifically on stigma 

and discrimination identify the following determinants of stigma and discrimination associated with TB: 

unfounded beliefs about transmission (101,102); health staff attitudes (103); and associations with other 

potential sources of discrimination (104). 

 

Theoretical framework of illness perception 

When patients are diagnosed with an illness, they generally develop an organized pattern of beliefs about 

their condition. These views are the key determinants of behaviour directed at managing illness. It is a 

dynamic process, which changes in response to shifts in patients’ perceptions and ideas about their illness. 

These illness perceptions or cognitive representations directly influence the individuals’ emotional response 

to the illness and their coping behaviour such as adherence to treatment. Despite their importance, patients’ 

views of their illness or symptoms are rarely sought in medical interviews, and patients tend not to bring up 

their illness beliefs to the doctors (105). 
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Patients build mental models  

When faced with a new health threat such as a new symptom or diagnosis, individuals will actively build 

cognitive models of this threat, and this mental representation will determine how they respond (106). 

These models are based on their own medical knowledge or from personal experience of others such as 

family members with similar symptoms or diagnoses. The patient’s model of his or her illness will guide 

the patient to reduce the danger of the symptoms or illness and simultaneously to guide coping strategies 

designed to reduce the emotional response to the threat. Researchers have noticed that there is often 

symmetry between bodily symptoms and illness labels (107). When patients have symptoms there is a 

pressure for them to find a label or explanation for their ill-health. Conversely, when patients are given a 

diagnosis it generally generates a search for symptoms they see as relevant to their label – even when the 

illness may be asymptomatic. Patients’ knowledge of medical concepts and the body is often rudimentary 

which can limit the accuracy and complexity of the models they build (107). 

 

Components of illness perceptions  

There is a consistent pattern to the way in which individuals make mental models of their illness. Previous 

studies found five main interrelated components that make patients’ views of their illness (105): 

1. Identity of their illness; 

2. Causal beliefs; 

3. Timeline beliefs; 

4.  Beliefs about control or cure; 

5. Consequences. 

The fascinating aspect of illness perceptions is how patients with the same illness or injury can have widely 

different perceptions of their condition; further, these perceptions can lead the same patients down very 

different illness trajectories (105). 
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Assessing illness perceptions 

In the clinical setting patients are rarely asked about their view of their illness but are usually happy to 

discuss their ideas if the invitation is welcoming and they do not feel they are being ‘tested’ on their 

knowledge. A possible opening question would be ‘Many patients develop their own ideas about their 

illness and I would be interested in discussing these with you’. This can be followed up with specific 

questions such as ‘What do you think may have caused this condition?’ and ‘What are the main 

consequences of this illness for you?’ Clinicians seeking a more formal assessment of a patient’s illness 

perceptions can use the Illness Perception Questionnaire (108), which has different versions available 

depending on the purpose of the assessment. For most clinical applications the brief version of the scale 

will provide a rapid picture of the patients’ view of their illness (109). 

 

Illness perceptions and clinical outcomes 

Illness perceptions are increasingly being shown to be related to important outcomes in a number of 

illnesses. There is also evidence that patients attending for medical investigations who have already 

developed negative illness perceptions of their condition are less reassured by findings showing no 

pathology (110). A number of studies have shown that when patients hold generally negative illness 

perceptions about their illness (e.g. a large number of symptoms associated with the condition, more severe 

consequences, and longer timeline beliefs), these perceptions are associated with increased future disability 

and a slower recovery, independent of the initial medical severity of the condition (111). 

 

Quality of life 

The World Health Organization (WHO) defined quality of life (QOL) as the ability of individuals to 

perceive their position in life within the cultural, contextual and the value systems in which they live,  
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being in accordance with their goals, expectations, standards and concerns (112). Health-related quality of 

life (HRQoL) is a multi-dimensional concept that associates the physical, emotional, and social components 

of an individual with his/her medical conditions or treatment (113). HRQoL is used to distinguish health 

effects from other factors influencing a subject's perceptions (such as environmental factors or job 

satisfaction) (114). 

There are no published studies on HRQoL among TB patients from Sudan. A study from India showed that 

the HRQoL among both active and inactive tuberculosis cases was deformed; the quality of life was 

affected by demographic and socio-cultural characteristics, depression, daily sleep period, treatment period 

and accompanying diseases (35). 

TB affects all the predicted fields of quality of life, such as general health perception, corporal sense, 

psychological health, mental peace and functionality of physical and social roles (35). Active tuberculosis 

can have drug side effects, social isolation and stigma from relatives, family members and friends, as well 

as causing various symptoms such as hemoptysis, chest pain fever, profuse sweating, weight loss and 

fatigue; all affecting the quality of life (35). 
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3. AIMS OF THE STUDY 

This study sets out to evaluate TB control programme in Khartoum state, Sudan for the year 2006 and 

to study, prevalence of stigma, population awareness and illness perceptions in Gezira state, Sudan. 

 

The specific research questions of the study were as follows: 

Research question No. 1: To what extent the TB control programme in Khartoum state achieves its global 

targeted goals of 70% smear positive case detection rate, and 85% treatment success rate? (Paper No. 1). 

 

Research question No. 2: What is the level of TB patients’ and general population’s awareness of TB in 

Gezira state? (Paper No. 2). 

Research question No. 3: What is the prevalence of stigma among TB patients and population in Gezira 

state? (Paper No. 3). 

Research question No. 4: What is the level of illness perceptions and quality of life among TB patients n 

Gezira state? (Paper No. 4). 

Research question No. 5: What are the differences in perceiving TB stigma worldwide? (Paper No. 5). 
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4. MATERIALS AND METHODS 

The study was conducted in two most populated states with highest TB burden in Sudan: evaluation of TB 

control programme was conducted in Khartoum state while a population study was conducted in Gezira 

state.  

 

First part of the study: Evaluation of TB control programme in Khartoum state (Paper No. 1) 

Setting and design of the study 

Khartoum state has an area of 28,000 km2 and population of about 5,752,425. It is located between 

longitude 15.1-16.3N and latitude 31.4- 34.2E.  (figure 4.1) Khartoum is divided into seven localities 

(districts) and 19 health areas. Its health facilities include 43 hospitals, 147 health centers, 185 NGO 

centers, 235 dispensaries, 365 primary health care units (PHC) (14). 

The structure of the health care system in Khartoum state is based on the primary health care and the health 

area concept, which is conceived as a decentralized health care system able to integrate at district level. The 

existing vertical programmes, including preventive, curative and health promotion activities, has been fully 

developed but is not yet universally applied (14). 
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Figure 4.1:  Khartoum state– Sudan map 

 

A descriptive study design was used to evaluate tuberculosis control programme in Khartoum state, Sudan. 

This design is practical, fairly quick, easy to perform, low cost, and it provides wealth of data that can be of 

great use in further analytical studies. 

 

The study population 

Tuberculosis control departments at the levels of the Khartoum State e (n=1), localities (n=7), health 

areas (n=19) and health facilities (n=42) were the study population of the assessment the TB control 

programmes. 

 
Sampling 

For the assessment of the programme at central and health, facility levels, no sampling procedures or 

techniques were used because all tuberculosis control units were studied. 
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Measures, data gathering and analysis 

The achievement of the global target goal of  tuberculosis control programme in Khartoum state was  

measured based on the World Health Organization (WHO) indicators, which were routinely reported 

programme outcome, diagnosis, case management, drug supply, reporting and recording, supervision, and 

human resources (115). 

For evaluating TB control programme in Khartoum state, the fieldwork took place in Khartoum, Sudan, 

in the period from April to June 2007; the records review at the central level was done by the researcher 

and at the health facilities level by three medical doctors trained in the research data gathering tools. 

Focus group discussions were carried out by the researcher and a trained medical doctor as moderator; 

the participation rate in the four focus group discussions was 100%. The data from records review were 

collected by using a data collection sheet, which was developed based on the standard WHO indicators; 

the focus group discussion data were collected using tape recording and notes taking. The data obtained 

from these sources were of good quality (data were complete, disaggregated by age and sex and place of 

residence and accessible for the time of evaluation). The qualitative focus group data were analyzed 

using contents analysis based on themes arising from the data. After each focus group discussion, the 

recorded tapes used were transcribed, and focus group discussion notes were summarized; both were 

used to formulate initial analysis and the data were coded by using different color highlighters according 

to the relevance of different issues of the discussion.  Further quotes are used as examples of the 

participants’ input. 
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Table 4.1:Process of data gathering for evaluation of TB control programme in Khartoum state, 

Sudan. 

Data Gathering 
methods 

Description Measurement 

Review of 
medical records 

The following records found at the various 
levels were reviewed: at the state level: 
monthly and quarterly plan reports and 
statistical reports for the year 2006. At 
health facility level: patient registers, copies 
of monthly and quarterly statistical, 
pharmacy and laboratory reports for 
January− December 2006 

The global targeted goal for tuberculosis control 
programme in Khartoum state was measured based 
on the World Health Organization (WHO) 
indicators, which are routinely reported 
programme outcomes indicators, diagnosis 
indicators, case management indicators, drug 
supply indicators, reporting and recording 
indicators, supervision indicators, and human 
resources indicators 

Focus groups  Four focus group discussions were 
conducted in three different large areas of 
Khartoum state, namely Khartoum, 
Omdurman and Khartoum North and at the 
central level of the tuberculosis control 
programme. Groups of 8-10 tuberculosis 
control programme personnel at locality 
health area and health facility levels 
participated. The selection of these persons 
(n=29) was based on the representativeness 
of both urban and rural localities, health 
areas, and health facilities. The fourth focus 
group discussion was held on the central 
level of tuberculosis control programme and 
the participants were the whole staff at this 
level (n= 8).   

A four-item interview guide :a) technical issues 
(TB patient management (diagnosis, treatment, and 
follow-up in form of guidelines and methods), TB 
control programme reporting system (methods, 
frequency, distribution, feedback), TB control 
programme supervision (methods, frequency, 
feedback, benefits), TB control programme 
meetings (frequency, feedback, benefits); 
 b) human recourses (staff (adequacy, training, 
motivation, and relations); 
 c) logistics (drug supply (availability, quality, 
methods of distribution, and storage), laboratory 
supply (availability, quality, methods of 
distribution, and storage), registration and 
reporting materials (availability, quality, and 
methods of distribution), programme materials and 
guidelines (availability, simplicity, and quality); d) 
TB programme financing  (TB control 
programme budget at all levels (adequacy, 
continuity, and  availability of the recommended 
time) 
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Second part of study: population study in Gezira (Papers Nos. 3-4) 

Setting and design of the study 

Gezira state lies between the Blue Nile and the White Nile in the east-central region of Sudan (figure 4.1). 

It has an area of 27,549 km² and population of 2,796,330. 

The structure of the health care system in Gezira State is based on the primary health care and the health 

area concept, which is conceived as a decentralized health care system able to integrate at district level.  

A case-control study design was used to determine the awareness, prevalence of stigma, and descriptive 

cross-sectional study design was used to determine illness perception and quality of life among Gezira state 

population. 

 
The study population 

New smear positive TB patients registered in 2010 (n=425) and controls who attended the same health 

facility for other reasons (n=850) formed the study population for measuring TB awareness and stigma 

and TB cases (n=425) for measuring TB illness perception and quality of life.  

 

Sampling 

All new smear positive TB cases diagnosed in the TB microscopic units in Gezira state in the period from 

January to June 2010 were the cases, and for each case two controls were chosen from other people 

attending the health care facility for any other purpose. The sample size was calculated for cases from the 

equation n=z2 pq /d2 Where; n =sample size z=level of confidence=1.96,  p=0.5, q=1-p=0.5 ,d=desired 

margin of error=0.05. 

Thus the sample size was :( 1.96) (1.96) (0.5) (0.5)/ (0.05)2 = 384 patients; 10% of the calculated sample 

size was added to guard non-response. Thus, the sample sizes were 425 patients and 850 controls. 
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The sample size was divided between the units according to the number of registered patients from January 

to December 2010. In addition, the two controls for each patient were selected randomly from other people 

attending to the heath facility for any other purpose which match the cases in the age. Other patients 

attending the health facility were used since there is no civil registry from which controls could be drawn. 

These control patients were selected randomly from the health facility clinic registry book during the same 

time period as the patients were selected. 

A written consent was taken from the respondents. Objectives, process and expected outcome of the 

research were explained to the participants and their right to withdraw from the study at any time was 

explained without any place for unwanted consequences for their current care. Absolute confidentiality of 

the information gathered was followed before, during and after finishing the study. 

 

Measures, data gathering and analysis 

The tuberculosis, awareness and TB stigma were measured using a standard modified WHO TB KAP 

instrument; illness perceptions were measured by the short form modified Illness Perception 

Questionnaire (IPQ-R) (25, 134 & 144) while quality of life was measured by Health Survey Scoring 

Demonstration SF12 (107, 116). The interview instrument was tested in a pilot study in Gezira state. 

For the population study measuring TB awareness, stigma, illness perception and quality of life, the field 

work took place in Gezira state, Sudan, in the period from December 2010 to December 2011.  The data 

were collected by 25 trained health workers.  

The analysis of the quantitative data was done using Statistical Package for Social Sciences (SPSS) version 

19.0 programme. To calculate the frequency values descriptive statistics was used; percentages were used 

to express the values for qualitative variables. Chi Square test was used to compare between groups for 

descriptive data. P values of less than 0.05 were considered statistically significant. Multinomial logistic 
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regression was conducted to predict multivariate relation of socio-demographic characteristics and TB 

awareness and TB stigma. Also multinomial logistic regression was conducted to predict multivariate 

relation of TB illness perceptions and quality of life among TB patients. 

The assessment of the level of TB awareness among the TB cases and their controls was based on the 

summation of the Likert scale response (nine points) of the correct answers for the questions which 

measured the awareness on the TB: having enough information about TB, types of TB, methods of 

transmission, TB symptoms and signs, methods of TB prevention, TB treatment, TB vaccination, people at 

risk for TB, cost of TB treatment and diagnosis. Cronbach’s alpha was calculated for the TB awareness 

scale showing the reliability of 0.73 for the 20 items included in the scale. Later, awareness for all TB cases 

and their controls was categorized into four levels: very poor, poor, good and very good awareness.  

TB stigma was measured using a standard modified WHO TB KAP instrument (13).The interview 

instrument was tested in a pilot study. The field work took place in Gezira state, Sudan, in the period from 

December 2010 to December 2011.The TB stigma was evaluated using  the following indicators: family 

history of TB, lack of access to treatment units due to distance, feeling shame, service quality and 

cooperation of the health staff, delay in seeking medical advice and feeling after knowing the diagnosis, 

compliance to treatment, impact on patient's social relationships and work performance, feeling guilty 

about infecting others, feeling of loneliness, stress, depression and community disapproval of TB. Stigma 

was stratified into four degrees: no stigma, mild degree of stigma, moderate degree of stigma and severe 

degree of stigma.  

The control group was asked to imagine that they had TB when answering the stigma questions. Likert 

scale was used and stigma was calculated based on the summation of the Likert scale responses. 

Cronbach’s alpha calculated for the scale was 0.87 for the 17 items included in the stigma scale. 

The Brief Illness Perceptions Questionnaire (BIPQ) (134), which has been found feasible and sensitive 

enough for population studies (134), was used to measure illness perceptions. Translation to Arabic 
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language and back translation was conducted. BIPQ contains the following nine items, each measuring the 

previously established illness perception dimensions: identity, consequences, timeline, personal control, 

treatment control, concern, understanding, emotional representations, and the 9th item about the causes of 

TB. The scale was a five-point Likert scale, with higher scores indicating stronger endorsement of that 

item: High identity score indicates that the participants experienced more symptoms; high consequences 

score means that the participants saw  their illness  having major consequences; the high timeline score 

means that the participants thought that their illness will last for a long time;  high personal control score 

means that the participants perceived having good control of their illness; high treatment control score 

means that the participants thought the treatment being extremely helpful in managing their illness; high 

coherence score means that the participants understood their illness; high emotional representation score 

means that the participants’ illness affected their emotions extremely; and high illness concern score 

means that the participants were highly concerned about their illness. The TB cause item responses can be 

grouped into categories such as stress, lifestyle, heredity etc. determined by the particular illness studied. 

Categorical analysis can then be performed either on just the top listed causes or all three listed causes. In 

the questionnaire, the items for TB patients were formulated as follows: e.g. how much control do you feel 

you have over your TB disease? 

Health Related Quality of Life (HRQoL) was assessed by means of the 12-item short form Health Survey 

questionnaire (FS-12) (116), translation to Arabic language and back translation was conducted. The SF-12 

is a generic measure of health status, encompassing 12 questions covering eight dimensions of health 

significantly affected by medical condition: physical functioning, role-physical, bodily pain, general health, 

vitality, social functioning, role-emotional, and mental health. This eight-scale profile was summarized into 

two components (116):  physical component summary (PCS) (including limitation in self-care, physical, 

social, role activities, severe bodily pain and frequent tiredness) and mental component summary (MCS) 

(including the presence of psychological distress, the limitation in usual social and role activities due to 

emotional problem).Cronbach’s alpha was calculated for the physical and mental components scale 
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showing the reliability of 0.89 for the 8 items and 0.88 for the 4 items included in the scales respectively. 

Later, both physical and mental components for TB cases were categorized into three levels: poor, fair and 

good.  

 

Literature review part: TB stigma a world wide experience (Paper No. 5) 

A literature review method was used to assess tuberculosis (TB) stigma and discrimination worldwide. 

To assess the world wide experiences of TB stigma, the publications found on TB stigma that were 

published in English between January 1990 and October 2010 were reviewed. The publications were 

identified by searching the PubMed database, WHO publication, and CDC publication, Social Science 

citation index, Arts and Humanities and Social Science database. Several term combinations were used of 

the word “stigma”, “tuberculosis”, “barriers”, “perception”, “cause”, “impact”, “treatment” “knowledge”, 

“attitude”, “adherence”, “compliance”, “gender” and “practice”. No ethical clearance was needed as this is 

a review with secondary data. 

Forty two studies were identified. First, the titles and abstracts were screened by the first two authors, and if 

relevant, the whole papers were read through. Two review studies were excluded:  one from Nicaragua, a 

review on methodological approaches for assessing TB stigma (117) and another considered other 

stigmatizing diseases such as HIV/AIDS, mental illness, leprosy and epilepsy in general and was not 

specific to TB (112). Additional reports were identified by manually reviewing the references of the studies 

found (snowball approach).  
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5. RESULTS 

Research question No. 1:  Achievement of the TB control programme in Khartoum state (1) 

The central level of the tuberculosis control programme and 42 tuberculosis microscopic units (TBMUs) in 

Khartoum state were covered in the study.  

 

Tuberculosis case detection 

The TB smear positive detection rate in Khartoum state was 2,900 cases (77.2% of the 70% (n=3,756) 

recommended standard). In Khartoum state 92.9% of the health care facilities traced positive TB patients’ 

contacts. The focus group expressed that the case detection rate was still below the acceptable rate. This 

may be due to either most of the population in the state not being aware of the programme, shown by the 

following quote: "There is no health education programme and this may lead to a decrease in the number 

of cases discovered "; alternatively, the disease burden may have changed in the state and there might be a 

reduction of TB prevalence since the last TB prevalence survey was conducted in 1986.  

 

Tuberculosis treatment outcomes 

The treatment success rate of the detected cases in Khartoum was 73.5% [Numerator: Number of new 

smear-positive pulmonary TB cases registered in a specified period that were cured plus the number that 

completed treatment. Denominator: Total number of new smear-positive pulmonary TB cases registered in 

the same period ((1897+ 1790) / 5020) X 100)] (Table 1). The prevalence of MDR-TB and HIV among TB 

cases is a very important issue, but unfortunately, no system existed for MDR-TB and HIV sero-prevalence 

for the TB cases surveillance in Khartoum. The case fatality rate was 2.2 %; and the treatment failure was 

2.2%. The programme in Khartoum state had default rate of 14.1% and transfer-out rate of 8.1%. Further, 

6.3% of the cases were classified as re-treatment TB cases in Khartoum state.  
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In the focus group discussion it was mentioned that the absence of the private health care sector share in the 

TB control programme activities in the state (although it deals with small numbers of patients) might have a 

negative impact on the case detection and treatment outcome, as stated by a focus group participant: “Most 

of the private medical specialists prescribe TB treatment differently from the standard protocol. Also there 

was no follow-up system by the private medical specialties for TB patients, so some of these patients may 

interrupt their treatment”. The discussion revealed that the low treatment success rate in the state might be 

due to the DOTS programme in Khartoum state. DOTS had one of its components (DOT (directly observed 

treatment) not well implemented; this meant that there was no direct daily observation of patient treatment. 

The focus group participants brought this up as follows "there are no real DOTS in most hospitals and 

health centers" and “this is due to many technical, social and economic factors”. Also "most of the patients 

have no economic possibilities to come daily to the health facility to have drugs under direct supervision; 

so the health professionals give the treatment for one or two weeks; some of the treatment centers are 

located far away from the patient’s residence; and another factor is the stigma of TB as a disease".  

 

TB case holding 

In Khartoum state only 81% of the health care professionals’ traced defaulters’ cases; 30% of the health 

facilities had no transportation methods to trace high percentage (14.1%) of defaulters recorded in the year 

2006. Also according to the focus group discussion the programme had problems in tracing TB defaulters. 

This was both due to incomplete patients’ addresses and due to staff-related difficulties such as culturally 

‘unsuitable’ health professionals to trace TB treatment defaulters: “professionals who trace defaulters and 

contacts are old people or females who cannot ride the bicycle, which is the transportation method for 

defaulter tracing".  
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Tuberculosis diagnosis indicators 

The laboratory network exists in Khartoum state. Almost 95% of the health facilities had available 

laboratory equipment and material to conduct TB investigation; 88.1% of the TB microscopic units had 

the workload of at least two slides per day. The proportion of all smear negative cases properly 

diagnosed in Khartoum state was 99.2%, while 90.1% of all detected smear-positive cases were 

registered for treatment; and 97.5% of the health care facilities in Khartoum state in 2006 kept of all 

smear positive slides; and 10% of randomly selected smear negative slides for the quality assurance. 

 

The socio-demographic characteristics of the population study 

The study included 425 TB cases and 850 controls: among the TB cases the proportion of men was slightly 

higher than among the controls. Marital status distribution was similar as half of the cases and half of the 

controls were married and one third of both were singles. There was a statistically significant difference in 

the level of education between the groups (Table 5.1); 20% of the cases had no education and seven percent 

had university education whereas the respective percentages among the controls were 10 and 20. The cases 

lived more often in the rural area than the controls. Further, the cases were less often employees than the 

controls; somewhat less than half of both groups were without work. (see table 5.1. following page) 
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Table 5.1: The socio-demographic characteristics of TB cases (n=425) and their controls (n=850) in 
Gezira state, Sudan  

Variable TB cases (n = 425) Controls (n = 850) Significance 
P-value  Frequency  % Frequency  % 

Age group 
Less than 30 years 158 37.2 329 38.7 0.69 

 31 – 50 years 194 45.6 390 45.9 
More than 50 years  73 17.2 131 15.4 
Gender  
Male  262 61.6 480 58.2 0.04 

 Female  163 38.4 370 41.8 
Marital status  
Married  235 55.3 442 53.1 0.15 

 Single  148 34.8 292 34.5 
Others  42 9.9 116 12.4 
Education level 
No school 148 34.8 152 17.9 < 0.001 

 Middle level of education   155 36.5 242 28.5 
High level of education  122 21.1 455 53.6 
Type of residency  
Town  151 35.5 392 46.1 < 0.001 

 Village  242 56.9 429 50.5 
Others  32 7.5 29 3.4 
Occupation 
Non-worker  199 46.8 364 42.8 < 0.001 

 Employee  21 4.9 143 16.8 
Labourer 98 23.1 157 18.5 
Employer 107 25.2 186 21.9 
 

There was no significant difference in the family size between the cases and controls. About half of both 

groups had families of four to seven members, which is typically the size of modern Sudanese families. The 

number of rooms per house was two for half of the TB cases while a half of the controls had three to four 

rooms; the controls significantly different from the TB cases in having a house consisting of more than four 

rooms. Only six per cent of the TB cases and five per cent of their controls had no home. 

Both the cases and controls primarily (89%) sought health care in governmental health facilities. Very few 

of both TB cases and their controls sought health care either from traditional healers or in private sector. 

The TB cases had significantly more often than the controls (p<0.05) attended health care facilities in the 

past year although only 18% of them attended health facilities due to their TB disease. A quarter of the TB 
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cases and 13% of their controls had a family member who had TB; less than 20% of both TB cases and 

their controls had neighbour who had TB; and about 10% of both TB cases and their controls had a friend 

who had TB. 

Half of the TB cases sought for help two or three times in a health facility during the last year while one 

fifth of them never sought for any help during the last year and very few of them went to a health facility 

more than five times. Half of the controls did not seek any health care during the last year. 

 

Research question No 2: Level of awareness related to TB among Gezira population (Paper No. 2) 

Almost everyone in both groups of TB patients and their controls had heard about TB. On the other hand, 

the groups differed significantly in the sources of their TB knowledge: the controls mentioned media more 

often and the cases mentioned family slightly more often.  One third of both the cases and their controls 

had got knowledge about TB from health care workers. 

Only about 30% of both the cases and controls stated that they had enough information about TB. The 

cases and controls were not much different in how well they understood the TB information that they 

received from different sources. TB was viewed as a common disease in Sudan by almost half of both the 

TB cases and their controls. TB was mentioned to be very serious by around one third of both TB cases and 

their controls. The cases more often than controls answered that they did not know how common and how 

serious TB was. Regarding the knowledge of the clinical presentation i.e. symptoms of TB,  most of the TB 

cases and their controls knew some of TB symptoms while 1/3 of both cases and controls knew all TB 

symptoms. Seventy percent of both TB cases and their controls knew the methods of TB transmission 

(Table 5.2). The methods of TB prevention were known by about two thirds of both TB cases and their 

controls. Eighty percent of both TB cases and their controls mentioned that anyone can get TB while 10% 

of both thought that TB was a disease of poor people only. 
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Table 5.2: TB awareness among TB cases (n=425) and their controls (n=850) in Gezira state 

Items  TB cases Controls  Significance 
P-value Frequency  % Frequency  % 

Information about TB  was understandable 
Yes fully 85 20.0 144 18.0 < 0.001 

 Yes partially  84 19.8 322 37.9 
No   266 41.1 384 45.2 
Total 425 100.0 850 100.0 
Reasons for not understanding TB information  
Information difficult  46 17,3 70 18.2 0.04 

 
 

Information too much 38 14.3 100 26 
Information incomplete  63 23.7 189 49.2 
Other 119 44.7 25 0.6 
Total  266 100.0 730 100.0 
How serious a disease is TB 
Very serious  134 31.5 251 29.5 < 0.001 

 Somewhat serious 170 40 351 41.3 
Not very serious 50 11.8 167 19.6 
I have no idea 71 16.7 81 9.5 
Total   425 100.0 850 100.0 
How serious a problemis TB in Sudan 
Very serious  128 30.1 220 25.9 < 0.001 

 Somewhat serious 147 34.6 303 35.6 
Not very serious 59 13.9 178 20.9 
I have no idea 91 21.4 149 17.5 
Total  425 100.0 850 100.0 
People at risk  
Knowledge of  all people at risk 331 77.9  74.0 0.02 

 
Knowledge of some people at risk 39 9.2 105 12.4 
No knowledge of people at risk 55 13.9 116 13.6 
Total 425 100.0 850 100.0 
Availability of vaccination against TB   
Yes  135 31.8 408 48 < 0.001 

 
No  49 11.5 66 7.8 
I have no idea 241 56.7 376 44.2 
Total  425 100.0 850 100.0 
TB vaccination is protective  
Yes  110 81.5 360 88.2 < 0.001 
No  25 18.5 34 8.3 
I have no idea 0 0 10 3.5 
Cost of TB diagnosis in Sudan 
Knowledge of TB diagnosis cost 373 87.6 612 72 < 0.001 

 
No knowledge of TB diagnosis cost 52 12.4 238 28 
Total   425 100.0 850 100.0 

Cost of TB treatment in Sudan 
Knowledge  of  TB treatment cost 367 86.4 616 72.5 < 0.001 

 
No knowledge of TB treatment cost 58 13.6 234 27.5 
Total   425 100.0 850 100.0 
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Nearly 90% of both TB cases and their controls considered TB as a treatable disease; 80% of both 

groups knew that TB was treated by specific drugs given by governmental health facilities (Table 5.3). 

The TB treatment and diagnosis was known to be free of charge by about 90% of TB cases and 80% of 

their controls; a quarter of both mentioned that TB treatment is for six months while the others gave a 

range from one month till lifelong. Some of both TB cases and their controls considered the duration of 

TB treatment as long or short without knowing exactly the period. Regarding TB vaccination, only one 

third of TB cases and half of their controls knew about availability of vaccination against TB. More 

than two thirds of those who knew about TB vaccination thought that vaccine would prevent TB 

occurrence. 

About two thirds of both TB cases and their controls had good TB awareness; around 20 % of had very 

good awareness and about 11% of both had poor awareness; 1% of both groups had very poor TB 

awareness (Table 5.3).  On the other hand, there was no significant difference between TB cases and 

their controls in their overall level of their awareness about TB. 

 

Table 5.3: The level of TB awareness among TB patients (n= 425) and their controls (n= 850) in 

Gezira state   

Level of TB awareness  TB cases(n= 425) Controls (n=850) Significance 
P-value Frequency % Frequency  % 

Very poor awareness 5 1.2 8 0.9  
Poor awareness 48 11.3 124 14,6 0.81 

 Good awareness 279 65.6 576 67.8 
Very good awareness 93 21.9 142 16,7 
Total 425 100.0 850 100.0 
 

In the univariate analysis of the association between socio-demographic characteristics and  TB 

awareness separately among cases and controls (Table 5.4), it was found that gender had an effect  on 

the awareness among the controls but not among the TB cases; men having better awareness. Younger 
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age, higher level of education, living in town settings and being an employer or employee, were 

significantly associated with the higher level of TB awareness among both the TB cases and their 

controls while marital status had no effect (Table 5.4). 

 
In the multinomial logistic regression analysis, to avoid unexpected singularity, the very poor and poor 

categories of the awareness level  were merged (only 13 participants had very poor TB awareness); the 

crude odds ratios for the socio-demographic characteristics associated with TB awareness showed that 

high education level and being married were associated with very good awareness among the TB cases; 

younger age,  living in town settings, high education level  and being employer,  were associated with 

very good awareness  among the controls.  High education level, being married and being employer 

were associated with good awareness among the TB cases while among the controls, high education 

was associated with good awareness (Table 5.5). Gender was found to have no effect on the level of 

awareness among either the TB cases or controls. Marital status had no effect on the awareness among 

the controls. 
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Table 5.4: Univariate analysis of the relation of TB awareness and  socio-demographic characteristics among TB cases (n= 425) and 
their controls (n= 850) in Gezira state, Sudan 

Items TB cases (n= 425) Controls (n=850) 
Very poor 
awareness 

Poor 
awareness 

Good 
awareness 

Very good 
 awareness 

Significance 
P-value 

Very poor 
awareness 

Poor  
awareness 

Good  
awareness 

Very good  
awareness  

Significance 
P-value 

Age  Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency 
Less than 30 
years 

1 15 111 31 0.02 5 46 215 63 0.02 

31 – 50 years 4 25 130 35 2 69 266 53 
More than 50 
years 

0 8 38 27 1 9 95 26 

Gender 
Male 4 26 175 57 0.57 6 54 339 81 0.01 
Female 1 22 104 36 2 70 237 61 

Marital status 
Married 3 26 159 47 0.17 6 66 304 66 0.53 
Single 2 21 94 31 2 41 198 51 
Divorced or 
widow 

0 1 26 15 0 17 74 25 

Education level 
No school 1 15 81 51 <0.001 0 7 105 40 <0.001 
Middle level of 
education 

4 26 175 39 4 82 335 81 

High level of 
education 

0 7 23 3 4 35 136 21 

Type of residence 
Towns 3 22 101 25 <0.001 7 73 264 48 <0.001 
Villages 0 21 166 55 1 49 294 85 
Others 2 5 12 13 0 2 18 9 

Occupation 
Non-worker 1 10 8 2 <0.001 3 38 91 11 <0.001 
Employee 2 15 64 17 2 27 115 13 
Labourer 2 15 136 46 3 46 240 75 
Employer 0 8 71 28 0 13 130 43 
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Table 5.5:  Multinomial logistic regression analysis of the association between the level of TB awareness and socio-demographic 
characteristics among TB cases (n =425) and their controls (n = 850) in Gezira state, Sudan 

 
Level of TB awareness (a) 
 
 

Reference  TB cases (n =425) Controls (n =850) 
P value Odds 

ratio 
95%ConfidenceInterval  P value Odds 

ratio 
95%Confidence Interval  

Lower 
Bound 

Upper 
Bound 

 Lower 
Bound 

Upper 
 Bound 

Poor awareness; reference very good awareness*  
Age Less than 30 years  More than 50 years  0.06 0.17 0.03 1.08 0.05 2.76 1.02 7.45 

31 – 50 years More than 50 years  0.70 0.81 0.27 2.34 0.40 1.47 0.60 3.57 
Gender Male  Female  0.81 0.88 0.31 2.68 0.23 1.46 0.79 2.73 
Marital status Married  Divorce and widow  0.03 0.21 0.05 0.82 0.22 0.62 0.29 1.34 

Single  Divorce and widow 0.17 0.30 0.06 1.64 0.51 0.75 0.31 1.79 
Education level No school High education level  0.02 6.16 1.43 25.75 0.00 3.63 1.53 8.64 

Middle  education level High education level 0.19 2.89 0.60 13.97 0.04 2.12 1.02 4.41 
 
Residence 

Town  Camps 0.77 0.82 0.22 3.18 0.01 0.21 0.06 0.72 
Village  Camps 0.05 0.27 0.07 0.99 0.18 0.43 0.13 1.47 

 
Occupation 
 

Non-worker  Employer  0.43 0.38 0.04 5.08 0.13 0.42 0.14 1.28 
Employee  Employer  0.06 0.17 0.03 0.74 0.03 0.35 0.14 0.88 
Laborer   Employer  0.70 0.81 0.27 1.70 0.98 1.01 0.45 2.24 

Good awareness; reference very good awareness  
Age Less than 30 years  More than 50 years  0.38 1.47 0.62 3.47 0.71 1.13 0.61 2.09 

31 – 50 years More than 50 years  1.00 1.00 0.47 2.10 0.93 0.97 0.56 1.69 
Gender Male  Female  0.77 1.09 0.62 1.93 0.08 1.38 0.96 1.99 
Marital status Married  Divorce and widow  0.06 0.33 0.11 1.03 0.18 1.42 0.85 2.37 

Single  Divorce and widow 0.03 0.25 0.07 0.86 0.28 1.38 0.77 2.47 
Education level No school High education level  0.78 1.10 0.56 2.15 0.65 1.14 0.64 2.03 

Middle  education  level High education level 0.03 2.09 1.10 3.99 0.03 1.63 1.05 2.51 
Residence Town  Camps 0.08 2.35 0.90 6.09 0.44 0.66 0.22 1.92 

Village  Camps 0.12 2.05 0.82 5.11 0.55 1.39 0.47 4.10 
 
  Occupation 
 
 

Non-worker  Employer  0.05 0.33 0.11 0.98 0.05 0.57 0.32 1.01 
Employee  Employer  0.24 0.66 0.33 1.32 0.07 0.60 0.35 1.03 
Laborer   Employer  0.83 0.93 0.45 1.89 0.58 0.86 0.51 1.45 
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Research question No 3: Prevalence of stigma among TB patients and their controls in Gezira 
state (Paper No. 3) 

The reactions of the TB cases when they got the diagnosis and that of their controls when imagining 

that they had TB were rather similar: one third of both had fear, and one third of both felt sad. Half of 

the TB cases had talked and half of their controls would talk about their illness to health care workers, 

20% of both had told (or would tell) their spouse or other family member. 

The first things done by both the diagnosed TB cases and their controls imagining that they had the 

disease, were: 80% sought or would seek help in a health facility; two thirds sought (would seek) health 

care when the symptoms and signs of the disease lasted (would last) for longer time, that is more than 3 

weeks (Table 5.6). 

 

Table 5.6: Reactions towards TB among TB cases (n=425) and their controls (n=850) in Gezira 

state 

Items  TB cases Controls  Significance 

P-value 
Frequency  % Frequency  % 

Talk about your illness to  
Health care worker 190 44.7 442 52 0.14 
Family member  203 47.8 363 42.7 
Friend 20 4.7 26 3.1 
No one  12 2.8 19 2.2 
Total  425 100.0 850 100.0 
First thing to do when having TB 
Seek health care 329 77.4 732 86.1 0.12 
Self -treatment  19 16.1 31 3.6 
Wait and see 8 1.9 7 0.8 
Other 69 1.6 80 9.4 
Total  425 100.0 850 100.0 
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Half of the TB cases as well as of their controls seemed to accept the TB patients in the community 

while less than five per cent of both saw that the community in Gezira state isolates patients with TB. 

The TB cases and controls did not differ in feeling shame of having TB, since more than half of both 

informed that they did\would not hide their TB disease and about two thirds of both said they did not/ 

would not isolate themselves as the result of the TB disease. 

Half of both TB cases and their controls felt that social relations suffer from TB and two thirds of both 

groups felt that TB affects work while only one third of both mentioned that TB affects marital life. On 

the other hand, half of both TB cases and their controls mentioned that TB affects family 

responsibilities as well as the chance of marriage in Gezira state. 

Less than half of both TB cases and their controls in Gezira state reported no experience of TB stigma. 

Almost half of those in both groups with some experience of TB reported mild degree of stigma; around 

five per cent of both reported moderate degree of stigma; none reported severe degree of stigma (Table 

5.7). 
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Table 5.7: The degree of TB stigma among TB patients (n=425) and their controls (n=850) in 

Gezira state   

Items  TB cases Controls  Significance 

P-value 
Frequency  % Frequency  % 

Degree of TB stigma 
No stigma  193 45.5 376 44.2 0.65 

 
Mild  205 48.2 408 48 
Moderate   27 6.4 66 7.8 
Severe  0 0 0 0 
Total 425 100.0 850 100.0 
 

In the analysis of the association betweensocio-demographic characteristics and TB stigma separately 

among the cases and controls, it was found that middle age, lower level of education, rural type of 

residence and being labourer had significant association with the degree of stigma among both TB cases 

and their controls while gender had no association (Table 5.8). The lower level of TB awareness was 

significantly associated with the higher degree of TB stigma in both groups. 
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Table 5.8: Univariate analysis of the relation of TB stigma among and socio-demographic characteristics TB cases (n= 425) and their 
controls (n= 850) in Gezira state, Sudan  

Items TB cases (n= 425) Controls (n=850) 
No stigma 

(n = 193) 
Mild stigma 
(n = 205) 

Moderate 
stigma 
(n = 27) 

Significance 
P-value 

No stigma 
(n = 376) 

Mild stigma 
(n = 408) 

Moderate 
stigma 
(n = 66) 

Significance 

P-value 
 
 

Age 

Frequency Frequency Frequency Frequency Frequency Frequency 

Less than 30 years 83 72 3 0.001 135 174 20 0.02 
 31 – 50 years 80 101 13 169 186 35 
More than 50 years  30 32 11 72 48g 11 

Gender 
Male  111 133 18 0.27 196 243 41 0.07 
Female  82 72 9 180 165 25 
Marital status  
Married  104 117 14 0.01 193 224 45 <0.001 
Single  73 70 5 138 144 10 
Other 16 18 8 65 40 11 
Education level 
No school 73 59 16 <0.001 80 57 15 <0.001 
Middle level of education   97 137 10 191 276 35 
High level of education  23 9 1 104 35 16 
Type of residence area 

Town 85 56 10 0.02 224 147 21 <0.001 
Village 95 132 15 134 251 44 
Other  13 17 2 18 10 1 
Occupation   
Non-worker  10 10 1 0.03 68 63 12 0.01 
Employee  39 52 7 55 85 17 
Labourer   144 143 19 153 260 37 
Level of TB awareness 
Poor awareness 18 7 6 0.001 48 25 9 <0.001 
Good awareness  139 143 13 217 293 37 
Very good awareness  36 55 8 111 90      20 
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The multinomial logistic regression analysis of the association between the socio-demographic 

characteristics and TB stigma showed that low educational level and being divorced or widow were 

significantly associated with stigma. Being single was associated with moderate degree of stigma while 

basic education level and being single were associated with mild degree of stigma (Table 5.9).  

Table 5.9:  Multinomial logistic regression analysis of the degree of TB stigma and socio-
demographic characteristics among TB cases (n=425) and their controls (n= 850) in Gezira state, 
Sudan 
 

 
Degree of TB stigma  
 

Reference  P value Odds ratio 95% Confidence Interval  

Lower  
Bound 

Upper 
Bound 

No stigma; reference moderate degree stigma 
Age Less than 30 years  More than 50 years  0.61 1.23 0.56 2.69 

31 – 50 years More than 50 years  0.95 1.02 0.54 1.95 
Gender Male  Female  0.52 0.84 0.49 1.44 
Marital status Married  Divorce and widow  0.24 1.46 0.78 2.73 

Single  Divorce and widow 0.00 3.66 1.58 8.48 
Education level No school High education level  0.45 1.39 0.59 3.24 

Middle education level  High education level 0.21 1.57 0.77 3.20 
 
Residence 

Town  Camps 0.91 1.08 0.30 3.92 
Village  Camps 0.16 0.40 0.11 1.41 

 
 
Occupation 
 

Non-worker  Employer  0.50 1.35 0.56 3.24 
Employee  Employer  0.65 0.86 0.44 1.67 
Laborer  Employer  0.10 1.80 0.80 3.58 

TB awareness  Poor awareness Very good awareness  0.62 0.84 0.42 1.67 
Good awareness  Very good awareness  0.23 1.36 0.82 2.24 

Mild stigma;  reference moderate degree stigma 
Age Less than 30 years  More than 50 years  0.43 1.37 0.63 2.99 

31 – 50 years More than 50 years  0.78 1.10 0.58 2.09 
Gender Male  Female  0.51 0.83 0.48 1.44 
Marital status Married  Divorce and widow  0.05 1.88 0.99 3.56 

Single  Divorce and widow 0.00 4.08 1.76 9.49 
Education level No school High education level  0.75 1.15 0.49 2.70 

Middleeducation level  High education level 0.01 2.47 1.21 5.05 
Residence Town  Camps 0.42 0.59 0.16 2.15 

Village  Camps 0.33 0.54 0.15 1.90 
 
Occupation 
 
 

Non-worker  Employer  0.93 0.96 0.40 2.28 
Employee  Employer  0.34 0.73 0.39 1.39 
laborer Employer  0.80 1.09 0.55 2.15 

TB awareness  Poor awareness Very good awareness  0.02 0.41 0.20 0.86 
 Good awareness  Very good awareness  0.04 1.68 1.02 2.77 
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Research question No. 4: The level of illness perceptions and quality of life among TB patients 

in Gezira state (Paper No. 4). 

 

Illness perceptions 

The TB patients perceived that TB lasted long (timeline); they indicated several symptoms to TB 

(identity); they saw TB being not well controlled by treatment (treatment control) but they saw minor 

consequences from TB (consequences); they thought that they understood their illness well 

(coherence); they were neither very much concerned about their illness (concern) nor emotionally 

disturbed by their illness (emotional response) (Table 5.10). The patients mentioned that the most 

common causes of TB were: poor nutrition, poverty and contact with TB patients. 

Table 5.10: Mean scores (5 point Likert scale) on the B-IPQ dimensions among TB patients (n= 
425) in Gezira state, Sudan 

 

 
B-IPQ dimensions 

TB patients(n = 425) 
Mean  SD 

Consequences 2.77 3.455 
Timeline 4.22 1.360 
Personal control 3.74 1.810 
Treatment control 1.83 2.099 
Identity 4.51 0.919 
Concern 3.76 1.626 
Coherence 3.15 1.776 
Emotional response 3.12 1.938 
 

Health Related Quality of Life 

Two thirds of the TB patients rated their health between good and fair while less than 10 % rated their 

health as poor. Near to a half of the patients mentioned that their health affected their activities a lot 

(Table 5.11). About two thirds of the TB patients said that their health affected their work and activities; 

half of the patients felt depressed and reported that their work performance was affected by this 
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depression (Table 5.11). Feeling pain had moderate effect on their activities among two thirds of the TB 

patients.  

The TB patients felt calm and peaceful most of the time (Table 5.12). Sometimes they felt that they had 

enough energy and around two thirds felt downhearted very few times. Further, half of the TB patients 

mentioned that their health problems had minor effect on their social relations (Table 5.11).  

Table 5.11: Health Related Quality of Life (SF-12) among TB patients (n= 425) in Gezira state, 

Sudan. 

Quality of life items TB patients 
Frequency % 

1.Health status 
Excellent  45 11.0 
Very good  37 9.0 
Good  143 34.9 
Fair  136 33.2 
Poor  49 12.0 

2.Limited activities 
 Limited a lot 165 41.9 
Limited a little  197 50.0 
 Not limited at all  32 8.1 

3. Moving for a long distance 
Limited a lot 206 50.5% 
Limited a Little  179 43.9% 

      Not limited at all  23 5.6% 
4.Work or other regular activities affected by physical health 
       Yes  316 74.4% 
        No  109 25.6% 
5.Activities limited in the kind of work or other activities 
        Yes  329 77.4% 
        No  96 22.6% 
6.Activities affected by feeling depressed  
        Yes  195 45.9% 
        No  230 54.1% 
7.Work or other activities affected by emotional problems 
        Yes  195 45.9% 
         No  230 54.1% 
8.Pain interfere with your normal work 
        Not at all  57 14.0% 
       A Little bit  51 12.5% 
       Moderately  144 35.4% 
       Quite a bit  109 26.8% 
        Extremely  46 11.3% 
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Contd Table 5.11: Health Related Quality of Life (SF-12) among TB patients (n= 425) in Gezira 
state, Sudan. 
 
 

 
Quality of life items 

TB patients 
Frequency  % 

9.Felt calm and peaceful 
All of the time  65 16.0 
Most of the time  137 33.8 
A good bit of the time  68 16.8 
Some of the time  73 18.0 
A Little of the time  41 10.1 
None of the time  21 5.2 

10. Having a lot of energy   
All of the time 17 4.2 
Most of the time  94 23.2 
A good bit of the time  47 11.6 
Some of the time  151 37.3 
A Little of the time  74 18.3 
None of the time  22 5.4 

11.Felt downhearted 
All of the time  20 5.0 
Most of the time  23 5.7 
A good bit of the time  22 5.4 
Some of the time  66 16.3 
A Little of the time  159 39.4 
None of the time  114 28.2 

12.Physical health or emotional problems  interfered with  social activities 
All of the time  20 5.0 
Most of the time  30 7.4 
A good bit of the time  33 8.2 
Some of the time  102 25.2 
A Little of the time  117 29.0 
None of the time  102 25.2 

 

About half of the TB patients had fair physical quality of life while only around 15% had poor physical 

quality of life; about 10% had poor mental quality of life while around 40% had either good or fair 

mental quality of life (Table 5.12).  
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Table 5.12: Quality of life components (SF-12) among TB patients in Gezira state, Sudan 

 

Quality of life components 
Physical component 

TB cases ( n =425) 

Frequency % 
Poor 76 17.9 
Fair 238 56 
Good 111 26.1 

 
Mental component  

TB cases ( n = 405) 
Frequency Percent % 

Poor 53 13.1 
Fair 170 42.0 
Good 182 44.9 

 

In the multinomial logistic regression analysis for the association between the socio-demographic 

characteristics and the two quality of life components (physical and mental), the crude odds ratios 

showed  that only TB patients  who had  lower education level  had  poor physical and mental quality of 

life (Table 5.13 and  5.14).  Being younger, single and with low education level were associated with 

fair physical quality of life while low education and living in village setting were associated with fair 

mental quality of life (Table5.13 and 5.14).  
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Table 5.13:  Multinomial logistic regression analysis of the association between the physical 
component of quality of life and socio-demographic characteristics among TB patients (n= 425) in 
Gezira state, Sudan 

 
Degree of physical quality of life 
 
 

Reference  P value Odds ratio 95% Confidence Interval  

Lower  
Bound 

Upper 
Bound 

Poor physical quality of life; reference good physical quality of life  
Age Less than 30 years  More than 50 years  0.60 0.74 0.25 2.21 

31 – 50 years More than 50 years  0.58 0.77 0.30 1.95 
Gender Male  Female  0.58 0.81 0.38 1.73 
Marital 
status 

Married  Divorced and widow  0.22 1.88 0.68 5.14 
Single  Divorced and widow 0.41 1.65 0.50 5.48 

Education 
level 

No school High education level  0.10 2.21 0.87 5.67 
Middle education level   High education level 0.01 3.25 1.37 7.70 

 
Residence 

Town  Camps 0.29 1.94 0.56 6.69 
Village  Camps 0.18 2.24 0.69 7.22 

 
 
Occupation 
 

Non-worker  Employer  0.36 0.36 0.04 3.15 
Employee  Employer  0.16 0.26 0.04 1.67 
Laborer  Employer  0.33 0.40 0.07 2.53 

Fair physical quality of life; reference good physical quality of life 
Age Less than 30 years  More than 50 years  0.00 4.38 1.86 10.33 

31 – 50 years More than 50 years  0.00 4.85 1.81 12.97 
Gender Male  Female  0.16 1.65 0.83 3.28 
Marital 
status 

Married  Divorced and widow  0.11 1.70 0.89 3.23 
Single  Divorced and widow 0.02 3.03 1.18 7.76 

Education 
level 

No school High education level  0.02 3.01 1.22 7.43 
Middle education level   High education level 0.13 0.24 0.04 1.51 

Residence Town  Camps 0.20 0.34 0.07 1.74 
Village  Camps 0.72 0.74 0.15 3.75 

 
Occupation 
 
 

Non-worker  Employer  0.10 0.26 0.05 1.32 
Employee  Employer  0.00 4.38 1.86 10.33 
Laborer  Employer  0.00 4.85 1.81 12.97 

 
 

 

 

 

 

 

 65 



 

Table 5.14:  Multinomial logistic regression analysis of the association between the mental 
component of quality and socio-demographic characteristics of life among TB patients (n= 425) in 
Gezira state, Sudan 
 

 
Degree of mental quality of life 
 
 

Reference  P value Odds ratio 95% Confidence Interval  
Lower  
Bound 

Upper 
Bound 

Poor mental quality of life; reference good mental quality of life  
Age Less than 30 years  More than 50 years  0.58 1.38 0.45 4.21 

31 – 50 years More than 50 years  0.51 0.73 0.28 1.88 
Gender Male  Female  0.18 1.71 0.78 3.74 
Marital 
status 

Married  Divorced and widow  0.47 1.57 0.46 5.38 
Single  Divorced and widow 0.85 0.87 0.20 3.78 

Education 
level 

No school High education level  0.10 2.27 0.84 6.12 
Middle level education   High education level 0.03 2.81 1.10 7.17 

 
Residence 

Town  Camps 0.21 2.45 0.60 9.98 
Village  Camps 0.08 3.28 0.86 12.52 

 
 
Occupation 
 

Non-worker  Employer  0.05 0.20 0.04 0.99 
Employee  Employer  0.57 0.65 0.15 2.82 
laborer  Employer  0.04 0.19 0.04 0.95 

Fair mental quality of life; reference good mental quality of life 
Age Less than 30 years  More than 50 years  0.82 0.91 0.40 2.06 

31 – 50 years More than 50 years  0.87 0.94 0.48 1.87 
Gender Male  Female  0.34 1.31 0.75 2.30 
Marital 
status 

Married  Divorced and widow  0.69 0.85 0.38 1.92 
Single  Divorced and widow 0.36 0.64 0.25 1.66 

Education 
level 

No school High education level  0.97 1.01 0.53 1.95 
Middle level education   High education level 0.03 1.93 1.06 3.52 

Residence Town  Camps 0.18 2.09 0.71 6.11 
Village  Camps 0.00 5.61 1.98 15.88 

 
Occupation 
 
 

Non-worker  Employer  0.93 1.06 0.29 3.90 
Employee  Employer  0.83 1.15 0.32 4.16 
laborer Employer  0.73 1.26 0.34 4.67 

 

 

In the multinomial logistic regression analysis for the association between the two quality of life 

components (physical and mental) and the eight dimensions of illness perceptions (identity, 

consequences, timeline, personal control, treatment control, concern, understanding and emotional 

presentations) the crude odds ratios showed  that TB patients  who had high concern about their illness 

(concern), had poor physical quality of life while TB patients who understood their illness poorly 
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(coherence) had fair physical quality of life (Table 5.15). The opposite was found for mental quality of 

life as those TB patients who understood their illness poorly (coherence) had poor mental quality of life 

while thoseTB patients who had high concern about their illness (concern) had fair mental quality of 

life (Table 5.16).  

 

Table 5.15:  Multinomial logistic regression analysis: physical component of quality of life and TB 
illness perceptions among TB patients (n= 425) in Gezira state, Sudan. 

 

 
Level of physical components   
 
 

                          B-IPQ dimensions 

Physical component of quality of life  
 
 
P value 

 
 
Odds ratio 

95% Confidence 
Interval 

Lower 
Bound 

Upper  
Bound 

Poor physical component* Consequences 0.87 0.99 0.82 1.19 
Timeline 0.95 0.99 0.75 1.31 
Personal control 0.05 1.33 1.00 1.77 
Treatment control 0.18 1.15 0.94 1.41 
Identity 0.29 1.29 0.80 2.09 
Concern 0.00 1.68 1.18 2.41 
Coherence 0.36 1.13 0.87 1.45 
Emotional response 0.10 0.82 0.65 1.04 

Fair physical component* Consequences 0.80 1.01 0.92 1.11 
Timeline 0.08 1.21 0.98 1.49 
Personal control 0.35 0.92 0.77 1.10 
Treatment control 0.87 1.01 0.88 1.16 
Identity 0.16 1.21 0.93 1.57 
Concern 0.90 1.01 0.85 1.20 
Coherence 0.00 1.32 1.11 1.58 
Emotional response 0.05 0.85 0.73 1.00 
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Table 5.16:  Multinomial logistic regression analysis: mental component of quality of life and TB 
illness perceptions among TB patients (n=405) in Gezira state, Sudan. 

 

 
 
Mental  component of quality of life 

 

P value Odds ratio 95% Confidence Interval  

Lower  
Bound 

Upper  
Bound 

Poor mental component * Consequences 0.43 0.90 0.70 1.16 
Timeline 0.11 0.80 0.62 1.05 
Personal control <.001 0.66 0.53 0.82 
Treatment control 0.11 1.19 0.96 1.47 
Identity 0.83 1.05 0.67 1.64 
Concern 0.09 1.30 0.97 1.74 
Coherence 0.04 1.29 1.02 1.64 
Emotional response 0.17 0.84 0.65 1.08 

Fair mental component* Consequences 0.78 0.99 0.91 1.07 
Timeline 0.84 0.98 0.79 1.22 
Personal control 0.60 0.95 0.80 1.14 
Treatment control 0.34 1.07 0.93 1.22 
Identity 0.94 1.01 0.76 1.34 
Concern <.001 1.51 1.25 1.82 
Coherence 0.35 1.09 0.91 1.29 
Emotional response 0.39 0.94 0.81 1.09 

 

 

Research question No. 5: Tuberculosis stigma and discrimination worldwide (Paper No. 5) 

The forty studies included came from the following countries: eight from the North America, three from 

South America, three from Europe, 12 from Asia, 13 from Africa and one was a multi-continent study. 

Most (n=33) of the studies were qualitative, either focus group or individual interview studies, three 

were quantitative survey studies using validated measurement scales while the rest used ad hoc items. 

Stigma related to TB was studied from the viewpoints of the groups of TB patients, community 

members and health care staff.  
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TB stigma among TB patients  

Most studies addressed the issue of stigma perception among TB patients (83.3%). Lack or poor 

knowledge of tuberculosis as a disease, its transmission, management and the belief in the extreme 

contagiousness of TB were the leading causes to TB social stigma. This was found in the studies 

originating from countries such as USA (118, 119), Ecuador (120), Ethiopia (121), Kosovo (122), 

Mexico (123) and India (124). 

The results concerning the association between the gender of the patient and TB stigma were 

inconclusive. Women had higher stigma than men in a study from Gambia (125); the reverse situation 

was found in the study from Vietnam (126). On the other hand, the studies from Bangladesh (127) and 

India (128) found no gender differences in perceiving TB stigma. 

Having personal history of tuberculosis seemed to decrease the level of the stigma in comparison to no 

previous history as described by the studies from USA  (119) and Ghana (129) .  

In Ghana a study found that the causes of TB stigma among TB patients were: fear of infection, 

physical frailty, association with HIV/ AIDS, perceived causes and spread of TB, societal beliefs and 

practices about TB, public health practice and discourse. Fear of infection was identified as the main 

cause of TB stigma, with an element of fear recognized in all the other nine causes (listed above), 

named the 'moderating elements' (129). 

A very important issue was addressed by a study from Uganda (130), which found that the Community-

Based Directly Observed Therapy (CB-DOT) for tuberculosis was not a leading factor to increase the 

perception of TB stigma as was previously thought (130). 

Incorrect beliefs may increase or decrease stigma perception level, which was demonstrated by the 

studies from Indonesia (131), Peru (135) and USA (132). The study from Indonesia (133) showed that 

the stigmatization of TB was associated with beliefs that TB is caused by Balinese magic or spirits; the 
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association of TB with being unclean; and beliefs that TB is an inherited disease. A study from USA 

showed that false beliefs regarding transmission and treatment of TB were common and there was a 

misconception that TB is transmitted similarly to infectious diseases such as HIV/AIDS which resulted 

in higher level of stigma towards TB (143). A surprising finding was done in a study from Peru (135), 

which found the TB stigma being very low due to the incorrect beliefs of TB being a nutritional disease. 

In that study TB was not associated with the fear of airborne transmission (135).  

Associating TB infections with other chronic infectious diseases might increase the stigma level. 

Especially in the areas where TB and HIV are endemic (136-138), stigma of TB may be enhanced by its 

association with AIDS. E.g. in Malawi, TB related stigma was associated with sexual contact, and with 

the stigma of HIV/AIDS (139).  

 

TB stigma and health care staff 

Health care staff attitudes might induce a positive or negative impact on TB stigma. A study from 

Ghana (140) mentioned that health professionals enhanced the fear of the disease by the following five 

inter-related ways in the communities: isolation and exclusionary practices; behaviour of health 

professionals towards patients with TB; public health discourse; food safety and hygiene practices, and 

prohibition of full burial rites to those who died from TB. Also another study from Ghana found that 

health care staff's own fear of TB, blaming and shaming TB patients were leading causes to induce 

stigma among TB patients (129). On the other hand, in a study from Ethiopia the perceptions about sin 

and punishment from God as causes of TB were equally confirmed by both health care professionals 

and patients (129).  
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TB stigma among community members 

TB was perceived as ‘a difficult disease’ because it disrupts patients’ social life, leading to social 

isolation and stigmatization not just for the patient, but for the family too - this was found in a study 

from Kenya (118). 

A belief in the extreme contagiousness of TB seemed to lead to social stigma and isolation among 

communities as it was mentioned by a study from USA (118 &141). According to a study from Ghana 

(141) general socioeconomic factors and the forms of the health seeking behaviour affected the 

perception of TB stigma in the community.  

Similarly to the results about gender and stigma among the TB patients, results concerning TB stigma 

perceptions in community members were inconclusive: a study from India reported gender differences 

where the stigma of TB was more visible in women than in men (142), while a study from Congo (143) 

found no gender differences in perceiving TB stigma. 

Religion may play an important role in the TB stigma among the communities; it was found that 

Buddhists seemed to stigmatize TB patients while Muslims seemed to support TB patients in their 

communities. However, this is the only study on the theme and thus remains suggestive (144).

 71 



 

6. DISCUSSION 
 
 
Based on the WHO indicators  for monitoring and evaluating TB control programmes, which was used 

to assess the TB control programme in  Khartoum state, the main findings can be summarized as 

follows: the TB control programme in Khartoum state achieved 57.3% case detection rate of all TB 

forms, and 77.2% of the smear postive cases. The programme achieved 73.5% treatment success rate, 

and it had death rate of 2.2%, treatment failure rate of 2.2%, and default rate of 14.1%. There was no 

system to detect the prevalence of MDR-TB (Multi Drug Resistant TB) and HIV (Human 

Immunodeficiency Virus) among the TB cases; 90.1% of all detected smear positive cases were 

registered for treatment in the year 2006. Defaulters tracing system was not activated. The programme 

was not well implemented at either locality or health area level. Drugs and laboratory supply systems 

were functioning well. 

There was no significant difference between the TB cases and their controls in TB awareness. About 

two thirds of the TB cases and their controls had good TB awareness. Gender had an effect on 

awareness among the controls but not among the TB cases. Age, level of education, type of residence 

and type of occupation were significantly associated with the level of TB awareness whereas marital 

status had no effect. Younger males, highly educated persons, being employers or employeeshad very 

good awareness and so did those living in towns. 

TB stigma did not differ between the TB cases and their controls; a mild degree stigma was found in 

both groups. Moreover, the higher degree of stigma among both groups was significantly associated 

with higher age, lower level of education, rural type of residence area, non-working and poor TB 

awareness whereas gender had no association with the degree of stigma in either group. 

The TB cases saw TB having minor consequences, TB being not well controlled by treatment and 

lasting long; they also associated several symptoms with TB. Furthermore, TB cases had poor physical 
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and mental quality of life. Identity, consequences, personal control and emotional representations were 

associated with poor physical quality of life while concern about illness was associated with poor 

mental quality of life. 

Most of the studies reviewed showed that poor TB knowledge was the major cause of TB 

stigmatization. Association between gender of the patient and stigma varied from one study to another. 

Stigma had serious consequences on health seeking behaviour and adherence to TB treatment. The 

perception of TB as a stigmatizing disease seemed to differ according to cultural context. 

 

Evaluation of TB control programme in Khartoum State 

Case detection 

For smear positive cases, the programme in Khartoum state did not achieve the 70% detection rate 

recommended by the WHO. This means that the programme does not ensure a positive epidemiological 

impact, i.e. decreasing incidence of TB disease (116). The situation of the case detection in Khartoum 

was better than that in Ethiopia where it was 45% (145). On the other hand, there are countries in the 

East Mediterranean Region, which achieved a 70% case detection rate (146).  Most probably, the cause 

of the low detection rate in Khartoum state is that the annual TB risk for infection is calculated based on 

the incidence of new cases of smear-positive TB in the year 1986, and since that the annual risk 

estimates have never been updated. Thus the present cutoff point for the number of cases expected to be 

discovered every year may not be true – this is an urgent future research issue. Another important issue, 

expressed by the focus group discussion, is that health care providers in the private sector are not fully 

involved in the tuberculosis care. There are some patients treated in this sector without any proper 

recording and reporting system, which may result in the underestimation of the detected cases.  
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In addition, as expressed by the focus group discussion, there is no health education programme for 

tuberculosis in the state and this may lead to the decrease in the number of cases discovered as patients 

may not seek treatment or may come very late. Finally, the disease stigma may play a role in this low 

case detection rate as some cases may not seek health care. This was brought up as an important reason 

also in the focus group discussion of this study. Previously, the TB-related stigma has been shown to be 

a problem among TB patients attending the TB microscopic units in Khartoum state where 87.8% of the 

patients experienced high degree of stigma (147).  

 

Tuberculosis treatment success 

The TB programme in Khartoum state achieved treatment success rate lower than 85% recommended 

by the WHO. This situation is similar to the situation in Congo (148). The Khartoum and Congo rates 

are low compared to Ethiopia where the programme achieved the treatment success rate of 85% due to 

the decentralization of DOTS (145). The low treatment success rate is mainly due to a high proportion 

of cases that interrupt treatment, die, transfer between treatment units without a record of the final 

treatment outcome or are not evaluated at all (149). The interruption of the treatment is an important 

problem in Khartoum state, which is indicated by the high default rate of 14.1%. High HIV prevalence 

and MDR-TB are known to have the greatest negative impact on successful outcome of the TB 

treatment (148,150). Unfortunately, there is no system for MDR-TB and HIV sero-prevalence in the TB 

case surveillance in the Khartoum state. MDR-TB and HIV problems may be present in the state and 

cause the problem of low treatment success rate as has been shown in Congo and South Africa (148, 

150).   
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Tuberculosis treatment failure 

The TB programme in Khartoum state has a treatment failure of a little more than 2%, which is within 

the level of the WHO criteria (1.5 to 3 percent) (116). There is a need for a case management review to 

determine if these failures could have been prevented and/or if programme interventions are warranted. 

Since the currently recommended treatment regimens are 98 percent effective, no programme should 

achieve 0 percent of treatment failure (116). This failure rate is low if compared to South Africa (10%) 

where most failures were due to the extremely drug-resistant TB (150). The Khartoum rate is high 

compared to the rate of Mehsana district, India (0.73%). The Indian success is due to the directly 

observed treatment, short course observed strictly (151).  

The treatment failure may be due to inappropriate treatment regimens or underlying primary resistance, 

but as 90% of the health care professionals prescribed treatment according to the WHO standard 

guidelines, and almost all TB detected cases in Khartoum state in the year 2006 were treated with 

correct regimen, inappropriate use of the regimens is unlikely. This leads to think that drug resistance 

may be the major cause, but as the programme has no system to look for primary resistance, it is 

difficult to find that out. Interruption of TB treatment is also considered as one of the most important 

causes of treatment failure in Khartoum state, where it was 14.1%. 

 

Tuberculosis treatment defaulters 

The TB programme in Khartoum state had a default rate of 14.1% which is very high compared with 

the standard (2% -3 %.). This default rate is as high as the rate in Lusaka, urban Zambia and Kampala 

Kisenyi suburb of Uganda (152, 153).  

As expressed by the focus group discussion, an absence of patient counseling at the start of the 

treatment, stigma related to TB, and economical situation, are the basic causes for a relatively high 

defaulting rate in the state. Many studies have demonstrated that stigma deters people from seeking care 
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and diagnosis (154,) which seemed to be the case also in the population study in Gezira state. A well-

documented literature has shown why and how TB has been highly stigmatized throughout history 

(154). Whilst the stigma of TB as “a disease of the poor” persists, more recently, HIV/AIDS stigma 

affects TB patients, particularly in communities where HIV/AIDS is prevalent, as shown in studies in 

Ethiopia, Pakistan, and Thailand (154). 

It is well-known that sticking to the DOTS strategy prevents treatment interruption. But as expressed by 

the focus group discussion, there was no real implementation of DOTS in the Khartoum state in the 

component of DOT. DOT has many advantages over self-administered therapy as it ensures that the 

patient completes an adequate regimen, it lets the health care worker monitor the patient regularly for 

side effects and response to therapy, it helps the health care worker solve problems that might interrupt 

treatment, and by ensuring that the patient takes every dose of medicine, and it helps the patient become 

noninfectious sooner. But DOT does have disadvantages such as being time consuming, labor intensive, 

it can be insulting to some patients, it can imply that the patient is incapable or irresponsible, and can be 

perceived as demeaning or punitive (153). In addition to these disadvantages in Khartoum state, the 

poor economic status of the patients as well as stigma probably hinder patients from attending on the 

daily bases to receive anti TB drugs. The system in the state is not sticking to daily DOTS.  

The TB programme in Khartoum state faces problems in defaulter tracing as expressed by the focus 

group discussion due to incomplete patient addresses. On the other hand, difficulties of defaulter tracing 

were related to the issues such as the appointed personnel for this job, who were female or old in age. In 

Khartoum this means that it was not customary for them to use the bicycle - the main transportation 

method for defaulter tracing at the health facility level.  
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Tuberculosis awareness among Gezira population  

Awareness is a very important parameter to be assessed in order to provide baseline data to assist the 

decision makers to plan for and deliver of an effective TB control programme. The present study 

revealed some important reflections on TB awareness among Sudanese population. 

When assessing the degree of TB awareness, the majority of both TB cases and their controls had good 

awareness. Good awareness level can probably be explained by high prevalence of TB in Sudan, which 

may increase searching for knowledge about the different aspects of the disease in order to avoid it. 

Another explanation might be an active TB control programme in Sudan, which uses the effective 

DOTS for TB treatment. This might improve TB patients’ and their relatives’ knowledge about the 

disease through the regular educational and /or counselling sessions; also other methods might have 

similar effects such as TB World Day Celebration and education/health promotion messages. Further, 

the diagnosis of TB cases motivates them to further search for information. In spite of the rather good 

awareness level, less than one third of both cases and controls reported having enough information of 

TB, indicating that there is also a perceived need for more information. 

In this study gender had a significant role in TB related awareness among the controls but not among 

the TB cases. This could be due to both of male and female TB cases sharing similar level of education 

as was found in Khartoum State (126). This finding among controls is similar to the findings reported in 

literature, e.g. from China, where women were less likely than men to get information about TB and 

share it with others on their own initiatives (155).  

Our findings support the educational level effect on the level of TB awareness among TB cases and 

their controls; the level of TB awareness increased when the educational level increased.In Gezira state, 

persons, who had educational level at high secondary school level or higher, were likely to have very 

good awareness among both TB cases and their controls. This was similar to what was found in 

Khartoum state (155). As the controls were more highly educated than the TB cases, in the Sudanese 
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setting media was their choice as a source of their TB information while the TB cases had more often 

their information from healthcare workers. TB patients’ awareness very likely came as a result of 

having the disease. 

We found that people who lived in towns among the controls were more likely to have very good TB 

awareness than people who lived in rural areas. This can be explained by better accessibility to different 

sources of TB information in town settings such as media as well as better education level than in the 

rural areas. However, among the TB cases the place of living did not have effect on their TB awareness. 

These findings among controls are similar to what was found in Pakistan where health seeking behavior 

was better in the urban areas (156).  

In this study, among the controls, being an employer was related to very good awareness about TB 

compared to non-workers; however, among the cases occupational status did not make a difference in 

TB awareness. This result is in line with what was found in Khartoum state (153) as well as in West 

Africa (157). 

The level of the TB awareness is known to have positive impact on the prevention of TB (27). Having 

more knowledge about methods of TB transmission and about ways of preventing the disease, helps in 

decreasing the TB risk (158). However, this study found no significant difference in TB awareness 

among TB cases and their controls in Gezira state. This similarity in the TB awareness can be justified 

by the fact that the TB cases probably acquired this knowledge after they were diagnosed to have TB 

and received health education and/or counselling as a part of TB management using DOTS strategy. 

The role of health education to raise the knowledge of TB is highly appreciated in initiatives to fight 

against TB (65). A good level of TB awareness found among the TB cases and their controls can 

function as a baseline for further TB awareness rising among the Gezira population. Health education 

and health promotion as continuous processes can maintain and further elevate the level of awareness 

(158) and thus also motivate the patients to seek the treatment and adhere to it.  High level of TB 
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awareness in the presence of low case detection and high default rates suggests other barriers that 

prevent patients to access health care. This calls for further research.  

 

TB stigma among TB cases and their controls in Gezira state  

This study showed that the overall TB stigma did not differ between the TB cases and their controls in 

Gezira state; a mild degree of stigma was found in both groups. Moreover, the higher degree of stigma 

among both TB cases and their controls was significantly associated with higher age, lower level of 

education, rural type of residence area, non-working and poor TB awareness while gender had no 

association with degree of stigma in either group. 

The overall mild degree of stigma among TB cases and controls might be explained by TB being 

relatively common disease in Sudan (147). Further plausible explanations are the unique socio-cultural 

nature of Sudanese community with its close social ties becoming even closer in hard times such as 

illness, but also the supportive nature of Islamic religion, as suggested by a study from Thailand (159).  

The results concerning the middle age group among both TB patients and controls having the highest 

degree of stigma - even if that also was on a moderate degree - might be a result of social activity of this 

age group and their frequent contacts with the community. This might help when tailoring health 

education and health promotion activities. 

In this study gender was not associated with TB-related stigma. This differs from what has been 

reported in the literature, as women have usually been found to be more affected than men. This may be 

due to cultural factors and situation of women in societies, e.g. in Bangladesh higher mean index values 

for stigma have been reported for women than men (160). This finding might reflect the recent 

improvement of the cultural and social situation of women in the Sudanese society as women became 

more empowered.  
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Our findings concerning lower degree of stigma among those with higher education (especially among 

the controls) are in line with a study from Pretoria (161) in which better educated had better knowledge 

about TB as treatable disease. 

Both among the TB cases and their controls the association between TB awareness and TB stigma 

showed decreasing degree of stigma with increasing awareness; this might be due to accepting the 

disease as a curable condition. Lack or poor knowledge about tuberculosis as a disease, its transmission, 

management, and the belief in the extreme contagiousness of TB, were the leading causes to TB social 

stigma in studies originating from countries such as USA (118, 119), Ecuador (120), Ethiopia (121) and 

England (162).The English study showed that knowledge about the signs and symptoms was lower 

among non-white patients than among white patients who were more knowledgeable and less 

stigmatized.   

Stigma impaired the quality of life through concerns about disclosure, and it affected work, education, 

marriage, and family life, as was found in the literature review. Social consequences due to TB stigma 

seem to differ between studies and countries. In a study from England patients did not feel threatened 

by their illness as they believed that the disease was not infectious to their family or friends; they 

looked forward to a complete recovery after treatment; they also considered TB to be acceptable by 

family and friends (162).   On the other hand, the studies from Pretoria (161) and Cali, Colombia (163) 

did not support this fact as was found in the review Paper No V. Disease-related stigma may cause 

problems in family relationships and friendships, increase inequities between those who are affected 

and who are not; it can also lead to participation restriction, loss of job, and to economic dependency, 

which may affect entire families (164).  

The finding that people who lived in rural areas among both TB cases and controls were more likely to 

have more stigma than those who lived in towns is in line with a study in Ethiopia (165) and could be a 
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consequence of low awareness and lower education about TB among rural people as suggested in Paper 

No 3. 

 

TB illness perceptions and quality of life among TB patients in Gezira state 

Illness perceptions are the organized cognitive representations or beliefs that patients have about their 

illness. These perceptions have been found to be important determinants of behaviour and have been 

associated with a number of important outcomes such as treatment adherence and functional recovery 

(104, 106). 

The results of this study among TB patients in Gezira, Sudan, showed that TB patients perceived often 

their illness to be of long duration, having several symptoms and TB treatment being not so effective. 

These perceptions might mean that TB patients have low treatment adherence. Further, the emotional 

reactions to TB as well as limitations in their social activities might be barriers to seek treatment and 

adhere to treatment. Adherence is a challenge for the TB control programme in Sudan, as the early case 

detection, prompt treatment and case holding, are the golden strategies in controlling TB (166). Having 

symptoms of TB such as chronic productive cough, hemoptysis, weight loss, and perceiving the nature 

of TB to be an infectious disease in some patients, might initiate the feeling of guilt of infecting others 

and aggravating the sense of stigma. The latter is considered as a barrier for seeking and maintaining 

treatment (164). 

It is known that socio-demographic factors are associated with illness perceptions (166, 174). Thus it is 

important to tailor and deliver the appropriate TB interventions both for prevention and cure so that 

socio-demographic characteristics are taken into account. This indicates that more care is needed in 

terms of counseling and health education of TB patients in order to decrease the psychological impact 

of TB.  
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In this study the overall quality of life among TB patients was found to be relatively poor. The 

association of illness perceptions with decreased quality of life has been found in a number of other 

illnesses (e.g. diabetes and renal disease) (167-172). Illness perceptions of patients have been shown to 

significantly influence both psychosocial and physical well-being and thus affect the quality of life of 

the patient (22). This study found that TB patients who were highly concerned about their illness 

seemed to have fair mental quality of life. This is opposite to which was found in a study from Pakistan 

(173).  

Based on the literature, depression and anxiety are very high in patients with tuberculosis. Psychiatric 

complications such as anxiety and depression can severely impact quality of life of TB patients (175). 

In our study about half of the TB cases felt depressed, which is on the same level as in Pakistan (173); 

this might be due to the perception of the nature of TB as chronic disease, severity of the symptoms and 

social stigma associated with the diseases (152&164). Feeling of depression might affect the adherence 

to TB treatment, which results in high default rate; default rate has been shown to be high in Sudan 

(152) and can thus bring failure to control TB. This finding is supported by a study from India (29). 

TB patients had poor levels of social and physical activities dimensions of health related quality of life, 

which might reflects  their performance at work and generally in life and could lead with other factors 

to stigma and poor adherence to treatment (175). 

 

Tuberculosis stigma and discrimination worldwide by a review 

The studies reviewed provided descriptive information on the perceptions of TB stigma and its impact 

from the perspectives of TB patients, community members and health care staff in different parts of the 

world, including both developed and developing countries. The studies also suggested ways to alleviate 

or manage this stigma. 
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Most of the studies in both developed and developing countries showed that poor knowledge of both the 

community members and TB patients about the disease and its transmission was the major cause of TB 

stigmatization (118-124). On the other hand, incorrect beliefs (119) about nutrition as a determinant for 

TB may also protect from stigma instead of it being infectious. We know from the illness perceptions 

and health psychology literature that even if basic cognitive structures of the illness representations 

remain the same across cultures, the specific contents of the representations may vary (176, 177).  

Generally in the studies reviewed there are many factors that may play a role in the perception of the 

stigma: lack of knowledge about TB transmission, diagnosis and treatment; gender in certain contexts; 

feeling guilty about infecting others or being afraid of getting TB; as well as attitudes towards TB 

patients.  Our findings differed from these studies in that in Gezira state gender had no effect on the 

level of either experienced or perceived TB stigma. 

No coherent picture emerged from the studies reviewed about gender-based features of TB stigma. 

Occurrence and nature of stigma might reflect different gender roles in different cultures. More 

culturally sensitive studies are needed in this area.  

Stigma against TB patients can occur in many settings: on the family level, in workplaces, within the 

community and most seriously at the level of healthcare facilities where health care providers such as 

nurses (112) and other health professionals (140,142) can induce stigma by their negative attitudes 

towards TB when performing diagnosis and treatment of the patients in isolating manner. This increases 

the feeling of the stigma for both patients and their relatives. Moreover, this may enhance fear of the 

disease in the community, which again might worsen the stigma among TB patients (142). 

According to the  health psychology literature, negative illness perceptions (e.g. a large number of 

symptoms associated with the condition, more severe consequences, and longer time-line beliefs) can 

have serious impact on patients’ well-being, including psychological well-being; on behaviour, e.g. 

interpreting early warning signs, seeking diagnosis, care, and adherence (178, 179); but also on 
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functional recovery and in general on outcomes independent of the initial medical severity of the 

condition (108 - 113).  

TB stigma can have psychological effects on the patients by increasing stress, anxiety, depression, 

feeling of loneliness or discrimination (93,180); it can also shatter infected person's identity and self-

confidence, significantly decreasing their ability to manage the disease successfully. Stigma can have 

medical effects such as increased disease disabilities, decrease motivation to seek medical advice or 

continue treatment and may lead to poor prognosis (28&181). 

The social stigma imposed by TB infection resulting in incapability to work can lead to an economic 

crisis for both the patient and their family members (103). In some areas of the world this stigma is a 

more temporary taint – that fades away once a person is cured – but in other areas of the world, TB 

gives a more permanent stigma that can even affect marriage prospects and relationships (96).   

Stigma has serious consequences on TB control in two ways: firstly, as the result of fear and stigma, TB 

patients may delay to seek care (130&212). This may lead to increase of risk of complications, and TB 

will become more difficult to treat; the TB patient may become a source of infection for longer time 

affecting large groups of the population and the end result will be increasing incidence of the disease in 

the community. Secondly, TB stigma might negatively affect the adherence and compliance of the TB 

patient to the treatment (92). Poor adherence to the treatment of the disease can lead to a large number 

of defaulters, which results in prolongation of the duration of the TB transmission to a larger section of 

the community. Further, a more serious outcome can be a multi-drug resistance problem due to partial 

access to the TB treatment.  

Locally tailored community interventions towards certain groups such as adolescents, using special 

non-traditional information and health education means such as drama might be  efficient (182, 183). 

Further, communication of medical information of TB might help in managing the TB related stigma 

(184). Health education and social marketing directed toward increasing TB knowledge and changing 
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perceptions and attitudes could ultimately contribute to improve early diagnosis, treatment adherence, 

prevention, and decreased TB stigma (184). 

Social support as a facilitator and stigma as a barrier are diametrically opposed concepts (185). So 

broad, culturally specific, patient, family, and community level education programmes against TB 

related stigma might help in managing TB stigma. Thus formulation of a social support programme to 

TB patients might be another important strategy to treat TB related stigma. It should create a supportive 

emotional environment for TB patients. 

Another option in managing of TB related stigma is mainly based on the empowerment of both TB 

patients (186, 187) and the communities by increasing their knowledge through proper education 

programmes as well as proper education of the health care providers who take care of TB patients. 

Training workshops in TB control have been shown effective for promotion of knowledge and 

elimination of stigmatization in first-line caregivers (186).This education may include topics such as 

new infection control guidelines (188). Also cultural competency in TB programme has become 

increasingly important. Efforts to promote health as well as prevent and treat TB within culturally 

diverse groups are needed (188).  

Furthermore, human rights arguments can be used to reduce vulnerability by modifying laws, policies, 

regulations or practices, e.g. by ensuring freedom from discrimination in all spheres of society (188). It 

is important that employees and healthcare professionals understand the determinants of TB stigma to 

ensure that they prevent violation of human rights, that patients seek timely advice and achieve good 

treatment adherence and thus better treatment outcomes. 

Without knowledge of the causes of stigma and discrimination associated with TB, it is difficult to 

devise discrimination-reduction strategies that are likely to work. Therefore, a need to investigate the 

causes of discrimination in depth from patients' and families' perspectives in different contexts is 

necessary since what is functioning in one place might not work in another. 
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The results of review (Paper No 5) give an idea about perceptions, impact and management of TB 

related stigma worldwide. However, the review was limited only to the studies found in English 

language. The studies were mainly qualitative in their character, thus they do not give information about 

the prevalence of stigma; further, descriptive studies do not provide information about effective 

interventions. In addition, some of the studies were small and issues like DOTS in relation to stigma, 

and religious affiliation in relation to stigma, were only supported with one study; further, findings 

related to gender-based stigma varied a lot between countries, probably suggesting cultural differences 

in gender roles; however, based on a few studies deeper analysis is not possible. Thus more research is 

needed in this area. Moreover, in many studies reviewed no theoretical framework was specified and 

used to guide the study.  

 

Methodological considerations 

The strengths of the study 

The study provided baseline information, which will help Khartoum state to strengthen the TB 

control programme which had not been assessed before. The study provides also new knowledge 

from TB KAP, stigma and illness perceptions among Gezira population. 

Further, the strengths include the used standard, generic WHO KAP Questionnaire and standard 

indicators for evaluating the TB control programme as well as pre-test of the questionnaire; the latter 

probably helped to make the questions simple and easily understood. A high response rate gives 

further strength to the study. In the focus group discussion, the participants were chosen to represent 

the different levels of TB control programme in order to overcome selection bias. The strengths of 

the population study were: high response rate, having controls without TB diagnosis, and the data 

collected by trained health care workers as well as relatively good reliability, measured by 

Cronbach’s alpha, of the scales used.  
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Limitations of the study 

The study was conducted in the two most populated states of Sudan, Khartoum and Gezira, to represent 

the Sudanese TB programme performance, meaning that the results might not be generalized to other 

states in Sudan. However, due to similarities in the health care systems, other states might benefit from 

certain points in the recommendations.  Several administrative changes and practical obstacles meant 

that the TB programme evaluation and the population study could not be done in the same state, which 

hinders linking the findings of the two study parts together. However, Khartoum and Gezira have rather 

similar TB situation and also the two states had to some extend same population characteristics. 

Another limitation is that translation of the instruments from English to Arabic and back to English 

might have affected the meaning of certain statements. 

The study was not intended to address all aspects of TB control programme in Khartoum state. 

Therefore important issues such as political commitment, TB patients’ point of view of the TB 

programme, equity, access to treatment and cost-effectiveness of the TB programme, were not covered. 

The study was designed to evaluate the TB control programme at different levels in Khartoum state 

(central, locality, health area, and health facility); however, unfortunately the study could evaluate the 

programme neither at locality nor health area levels as there was no data documentation found at these 

levels.  

The study used focus group discussion as an instrument for the qualitative part of the study; the 

respondents might have felt peer pressure to give similar answers, which might have affected the data 

obtained from the discussion. The focus group discussions were run in Arabic language and then 

translated into English, which to some extent might have affected the data quality. Further limitations of 

this study include external validity and the generalizability of the study results. The findings concerning 

the TB programme are therefore most applicable to Khartoum state and not to other states in Sudan. 
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On the other hand, potential limitations of the population study to study TB awareness, stigma, illness 

perceptions and quality of life were: social desirability bias in responding the interview questions and 

the fact that the study conducted in Gezira state might not describe the situation in other Sudanese 

states. 
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7. RECOMMENDATIONS  

In-order for the tuberculosis control programme in Khartoum state to achieve the global targeted goals 

and to perform in the standard quality manner, it needs: a new tuberculosis prevalence survey to 

calculate the new annual risk of infection, building a system of proper data documentation at lower 

levels, activate defaulters tracing system, build a system for sero-prevalence of HIV among TB patients 

and formulate a plan for regular check for multi-drug resistant tuberculosis (MDR-TB). The following 

specific recommendations can be given: 

1. Counseling and education tailored according to different target group needs. 

2. Empowering both TB patients and communities by increasing their knowledge through proper 

education programmes will effectively contribute to the effort of controlling TB. 

3. Strengthen TB information, education and counselling.  

4. Increase the level of education. 

5. Co-ordination between ministry of health and ministry of education to discuss the findings of 

this study.  
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8. CONCLUSION  

The tuberculosis control programme in Khartoum State does not achieve the targeted global goals. TB 

cases and their controls in Gezira state had good level of awareness about TB. Despite of this good TB 

awareness, the problems of low case detection and high default rate exist. Mild degree of TB stigma and 

negative TB illness perceptions may be incriminated in these problems; thus inexpensive programmatic 

interventions such as health education, defaulters tracing (and especially practical problems related to 

transport hindering defaulter tracing), training and increasing motivation can quickly and dramatically 

improve the TB control programme in Khartoum state. The solutions - if successfully applied – could 

bring improvements towards achieving the global goals of good quality TB control programme and to 

achieve the health-related millennium development goals.  

The relatively good level of TB awareness needs to be maintained to facilitate future prevention and 

control of the disease. Promoting approaches that tackle underlying roots of stigma, empowering TB 

patients and communities by increasing their knowledge through proper education programmes, will 

effectively contribute to alleviate or decrease the stigma among the TB patients and their 

community, which will further improve case finding and holding.   

Negative illness perceptions should be targeted so that they will not deter patients from seeking for TB 

treatment and adhere to it. The negative illness perceptions and quality of life impact of TB calls for 

programmes to strengthen TB information, education and counselling and doing it considering the 

socio-demographic characteristics of the target population. These acts could further enhance the 

effective TB control among the Gezira population. Context-specific causes of poor TB treatment 

adherence need to be studied further in order to tailor interventional strategies. 

 

 

 90 



 

9. REFERENCES 

1. World Health Organization. The world health report about health systems improving performance 
[online]. Geneva 2000. 

 http://www.who.int/whr/2000/en/whr00_en.pdf   
2. Murray CJ, Lopez AD. Mortality by cause for eight regions of the world: Global Burden of Disease 

Study. The Lancet 1997;349:1269-76. 
3. The Global Fund to Fight AIDS, Tuberculosis and Malaria. HIV/AIDS, Tuberculosis, and Malaria: the 

status and impact of the three diseases [online].2005. 
 http://www.theglobalfund.org/en/files/about/replenishment/disease_report_en.pdf 
4.  World Health Organization. Global tuberculosis control [online]. Geneva. 2001.  
 http://www.migrantclinician.org/_resources/GlobalTBControl.pdf 
5. De Cock KM, Soro B, Coulibaly IM, Lucas SB. Tuberculosis and HIV infection in sub-Saharan Africa. 

Journal of the American Medical Association 1992;268:1581-7. 
6. Murray C, Styblo K, Rouillon A. Tuberculosis. In: Jamison JT, Mosley WH, Measham AR, Bobadilla 

JL, (eds). Disease control priorities in developing countries. New York: Oxford University Press 1993: 
233-59. 

7.  Behr MA, Warren SA, Salamon H, Hopewell PC, Ponce de Leon A, Daley CL. Transmission of 
Mycobacterium tuberculosis from patients smear negative for acid-fast bacilli. The Lancet 
1999;353:444-9. 

8.  Rieder HL. Epidemiologic basis for tuberculosis control. Paris: International Union Against 
Tuberculosis and Lung Disease 1999. 

9.  Vynnycky E, Fine PE. The natural history of tuberculosis: the implications of age-dependent risks 
ofdisease and the role of reinfection. Epidemiology and Infection 1997;119:183-201. 

10.  Vynnycky E, Fine PE. Lifetime risks, incubation period, and serial interval of tuberculosis. 
American Journal of Epidemiolology 2000;1:247-63. 
11.  Van Rie A, Warren R, Richardson M, Victor TC, Gee RP, Enarson DA. Exogenous reinfection as a 

cause of recurrent tuberculosis after curative treatment. New England Journal of Medicine 
1999;341:1174-9. 

12.  WHO. Tuberculosis control: progress and long-term planning [online]. 2006.  
 http://www.who.int/gb/ebwha/pdf_files/WHA60/A60_R19-en.pdf 
13.  Crofton J. Reforms to the health sector must retain vertical programmes like those for tuberculosis. 

British Medical Journal 2000;320:1726. 
 http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=10917698 
14.  Preventive medicine department Ministry of Health Khartoum state, Sudan. Yearly integrated 

analysis report for year 2005. 2006 February. 
15.  El Sony AI, Baraka O, Enarson DA,Bjune G. Tuberculosis control in Sudan against seemingly 

insurmountable odds. International Journal of Tuberculosis and Lung Disease 2000;4:657–64.  
16. Manual of the National Tuberculosis Control Programme in Sudan. 2nd Edition. Federal Ministry 

of health, Sudan 2000.  
17. Devkota A. The Dilemma of Tuberculosis Control and the DOTS Programme. Letter to the 

Editor. The Journal of Young Investigators 2002;18.  
18. Shinwi AM, Elsuni AIO. Manual of National Tuberculosis control programme in Sudan. Federal 

Ministry of Health; Sudan 2002. 
19. Chaulk CP; Kazandjian VA. Directly observed therapy for treatment completion of pulmonary 

tuberculosis: Consensus Statement of the Public Health Tuberculosis Guidelines Panel. The Journal of 
the American Medical Association 1998;279:943-8. 

20. Chaulet P. Treatment of tuberculosis: Case holding until cure. WHO.Geneva 1983. 

 91 

http://www.who.int/whr/2000/en/whr00_en.pdf
http://www.theglobalfund.org/en/files/about/replenishment/disease_report_en.pdf
http://www.migrantclinician.org/_resources/GlobalTBControl.pdf
http://www.who.int/gb/ebwha/pdf_files/WHA60/A60_R19-en.pdf
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=10917698


 

21. Quilala D. Knowledge, attitudes and practices (KAP) of public school teachers in Ilocos Sur regarding 
tuberculosis. Philippines Journal of Internal Medicine 2005;43:159-67. 

22. Petrie KJ, Jago LA, Devcich DA. The role of illness perceptions in patients with medical conditions.  
23. Current Opinion in Psychiatrics Journal 2007;20(2):163-7.   
23. Bennet P, Murphy S. Psychology and Health Promotion. Open University Press. Buckingham 1997. 
24. WHO. Advocacy, Communication and Social Mobilization for TB control /a guide to developing 

knowledge, attitude and practice surveys. 2008.  
 http://www.stoptb.org/resource_center/assets/documents/ACSM_KAP%20GUIDE.pdf 
25. Woith WM, Larson JL. Delay in seeking treatment and adherence to tuberculosis medications in 

Russia: A survey of patients from two clinics. International Journal of Nursing Studies 
2008;45(8):1163-1174.http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-
4PMYXR91&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658
&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917#FCANot
e 

26. Khartoum State Ministry of Health. Preventive Medicine Directorate. TB Control Programme. 
Annual report 2007. Khartoum, Sudan: Khartoum State Ministry of Health, 2007. 

27. WHO. Adherence to long-term therapies: Evidence for action. WHO. Geneva 2003. 
28. Policy Project/South Africa; Center for Study of AIDS, University of Pretoria; USAID; and Chief 

Directorate: HIV/AIDS and TB, Department of Health. Siyam kela: Measuring HIV/AIDS Related 
stigma: A Report on the fieldwork leading to the development of HIV/AIDS Stigma indicators and 
Guidelines 2003. p.5. 

29.  Getahun, H. & Maher, D. ‘‘Contribution of ‘‘TB clubs’’ to tuberculosis control in a rural district in 
Ethiopia’’, International Journal of Tuberculosis and Lung Disease 2000,4(2) :174–178. [Accessed 
2009 September]. Available from:URL: 
http://docstore.ingenta.com/cgibin/ds_deliver/1/u/d/ISIS/52416364.1/iuatld/ijtld/2000/00000004/00000
002/art00014/DB6694355CD8CFDB12550026777294B3EB8128FF82.pdf?link=http://www.ingentaco
nnect.com/error/delivery&format=pdf 

30. Johansson E, Long N H, Diwan V K and Winkvist A. Gender and tuberculosis control: Perspectives 
on health seeking behaviour among men and women in Vietnam’’, Health Policy Journal 2000,52:33–
51. 

31.  Liefooghe R, Baliddawa B, Kipruto  M, Vermeire C and de Munynck  O. From their own 
perspective: A Kenyan community’s perception of tuberculosis. Tropical Medicine and International 
Health 1997;2(8) :809–821. 

32. Chaulk CP, Kazandjian VA. Directly observed therapy for treatment completion of pulmonary 
tuberculosis: Consensus Statement of the Public Health Tuberculosis Guidelines Panel. The Journal of 
the American Medical Association 1998;279(12):943-8. 

33. Chaulet, P. Treatment of tuberculosis: Case holding until cure. WHO. Geneva 1983. 
34.  Kaptein AA, Weinman J. Patients’ illness perceptions and coping as predictors of functional status in 

psoriasis: a 1 year follow-up. British Journal of Dermatology 2000;142: 899–907. 
35. Unalan D, Soyuer F, Ceyhan O, Basturk M. Is the quality of life different in patients with active and 

inactive tuberculosis? Indian Journal of Tuberculosis 2008;55(3):127 
36. WHO. Forty-fourth World Health Assembly [online].1991.  
37. Medecins Sans Frontieres Running out of breath? TB care in the 21st century. Geneva 2004. 

http://www.msf.org/source/annual/tbday/2004/TBDay2004report.doc 
38. Park K. Textbook of Preventive and Social Medicine. 17th edition. Jabalpur; M/s Banarsidas Bhanot 

Publishers. (2002). 
39. Kiel R. Mycobacterium Marinum [online].eMedicine Specialties 2006. 

http://www.emedicine.com/MED/topic1538.htm 

 92 

http://www.ncbi.nlm.nih.gov/pubmed?term=Petrie%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=17278916
http://www.ncbi.nlm.nih.gov/pubmed?term=Jago%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=17278916
http://www.ncbi.nlm.nih.gov/pubmed?term=Devcich%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=17278916
http://www.stoptb.org/resource_center/assets/documents/ACSM_KAP%20GUIDE.pdf
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR91&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR91&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR91&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR91&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://docstore.ingenta.com/cgibin/ds_deliver/1/u/d/ISIS/52416364.1/iuatld/ijtld/2000/00000004/00000002/art00014/DB6694355CD8CFDB12550026777294B3EB8128FF82.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgibin/ds_deliver/1/u/d/ISIS/52416364.1/iuatld/ijtld/2000/00000004/00000002/art00014/DB6694355CD8CFDB12550026777294B3EB8128FF82.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgibin/ds_deliver/1/u/d/ISIS/52416364.1/iuatld/ijtld/2000/00000004/00000002/art00014/DB6694355CD8CFDB12550026777294B3EB8128FF82.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://www.ncbi.nlm.nih.gov/pubmed?term=Unalan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18807744
http://www.ncbi.nlm.nih.gov/pubmed?term=Soyuer%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18807744
http://www.ncbi.nlm.nih.gov/pubmed?term=Ceyhan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18807744
http://www.ncbi.nlm.nih.gov/pubmed?term=Basturk%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18807744
http://www.msf.org/source/annual/tbday/2004/TBDay2004report.doc
http://www.emedicine.com/cgi-bin/foxweb.exe/screen@/em/ga?book=med&authorid=1854&topicid=1538
http://www.emedicine.com/MED/topic1538.htm


 

40. Scheinfeld N. Mycobacterium Avium-Intracellulare Infection [online]. eMedicine Specialties 2007. 
http://www.emedicine.com/derm/topic912.htm 

41. Webster's New World College Dictionary. 4th edition. Houghton Mifflin Harcourt. (1999) Dye C, 
Scheele S, Dolin P, Pathania V, Raviglione M. Global burden of tuberculosis: estimated incidence, 
prevalence and mortality by country. Journal of the American Medical Association 1999;282(7):677- 
686.  (http://jama.ama-assn.org/issues/v282n7/toc.html). 

42. Ahlburg D. The economic impacts of tuberculosis. Geneva, World Health Organization. 2000. 
http://www.stoptb.org/conference/ahlburg.pdf). 

43. Raviglione MC, Harries AD, Msiska R, Wilkinson D, Nunn P. Tuberculosis and HIV: current status 
in Africa. AIDS 1997;111:115-123 

44. Espinal M, Laszlo A, Simonsen L, et al.Global trends in resistance to antituberculosis drugs. New 
England Journal of Medicine 2001;344(17):1294-1303. 

45. New TB outbreak in Africa is red flag for world health. University of Alabama at Birmingham 
reporter 2007;31(25).  

46. WHO. WHO report.Global tuberculosis control. 2009. 
http://www.who.int/tb/publications/global_report/2009/key_points/en/index.htm 

47. El-Sony AI, Mustafa SA, Khamis AH, Enarson DA, Baraka OZ, Bjune G. The effect of 
decentralization on tuberculosis services in three states of Sudan. International Journal of Tuberculosis 
and Lung Disease2003;7(5): 
1-6 http://docstore.ingenta.com/cgi-
bin/ds_deliver/1/u/d/ISIS/39067497.1/iuatld/ijtld/2003/00000007/00000005/art00009/129455A0DC434
D4111874311709CDF0A6ECEB9A9CB.pdf?link=http://www.ingentaconnect.com/error/delivery&for
mat=pdf 

48. Hudelson P.  Gender differentials in tuberculosis: the role of socioeconomic and cultural factors. 
Tubercle and Lung Disease 1996;77:391-400. 

49. Kruyt ML, Kruyt ND, Boeree MJ, Harries AD, Salaniponi FM. and Noord PA. True status of 
smear-positive pulmonary tuberculosis defaulters in Malawi. Bulletin of the World Health Organization 
1999;77(5). http://whqlibdoc.who.int/bulletin/1999/Vol77No5/bulletin_1999_77(5)_386-391.pdf 

50. WHO. Tuberculosis Country Profile. The TB Key Indicators for Sudan[online]. 2008. 
51. Federal Ministry of Health. Sudan National Tuberculosis Control Programme. Half Annual Progress 

Report 2003. 
52. Mayo Clinic. Tuberculosis risk factors[online].2006 

http://www.mayoclinic.com/health/tuberculosis/DS00372/DSECTION=4 
53. Cegielski JP, McMurray DN. The relationship between malnutrition and tuberculosis: evidence 

from studies in humans and experimental animals. The International Journal of Tuberculosis and Lung 
Disease 2004;8(3):286-98. 
http://www.ingentaconnect.com/content/iuatld/ijtld/2004/00000008/00000003/art00004;jsessionid=dj6a
ojlcod1rh.alice?format=print 

54. Gajalakshmi V, Peto R, Kanaka TS, Jha P. Smoking and mortality from tuberculosis and other 
diseases in India: retrospective study of 43 000 adult male deaths and 35 000 controls. The Lancet 
2003;362:507–15.  

55. Gangaidzo IT, MoyoV, et al. Iron stores, HIV and pulmonary tuberculosis. The Journal of 
Infectious Diseases 2001;184:936-9. http://www.journals.uchicago.edu/cgi-
bin/resolve?id=doi:10.1086/323203 

56. WHO. TB epidemiology and surveillance workshop. uberculosis risk 
factor[online].2005.http://www.who.int/tb/surveillanceworkshop/ 

57. Rieder HL. Opportunity for exposure and risk of infection: the fuel for the tuberculosis pandemic. 
(Editorial). Infection 1995;23:1-4. 

 93 

http://www.emedicine.com/cgi-bin/foxweb.exe/screen@/em/ga?book=med&authorid=1854&topicid=1538
http://www.emedicine.com/derm/topic912.htm
http://www.amazon.com/gp/product/0764571257?ie=UTF8&tag=lovetoknow-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=0764571257
http://jama.ama-assn.org/issues/v282n7/toc.html
http://www.stoptb.org/conference/ahlburg.pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/39067497.1/iuatld/ijtld/2003/00000007/00000005/art00009/129455A0DC434D4111874311709CDF0A6ECEB9A9CB.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/39067497.1/iuatld/ijtld/2003/00000007/00000005/art00009/129455A0DC434D4111874311709CDF0A6ECEB9A9CB.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/39067497.1/iuatld/ijtld/2003/00000007/00000005/art00009/129455A0DC434D4111874311709CDF0A6ECEB9A9CB.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/39067497.1/iuatld/ijtld/2003/00000007/00000005/art00009/129455A0DC434D4111874311709CDF0A6ECEB9A9CB.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://whqlibdoc.who.int/bulletin/1999/Vol77No5/bulletin_1999_77(5)_386-391.pdf
http://bookstore.mayoclinic.com/home.cfm?trkid=20477S34564
http://www.mayoclinic.com/health/tuberculosis/DS00372/DSECTION=4
http://www.ingentaconnect.com/content/iuatld/ijtld/2004/00000008/00000003/art00004;jsessionid=dj6aojlcod1rh.alice?format=print
http://www.ingentaconnect.com/content/iuatld/ijtld/2004/00000008/00000003/art00004;jsessionid=dj6aojlcod1rh.alice?format=print
http://www.journals.uchicago.edu/cgi-bin/resolve?id=doi:10.1086/323203
http://www.journals.uchicago.edu/cgi-bin/resolve?id=doi:10.1086/323203
http://www.who.int/tb/surveillanceworkshop/


 

58. 43. Rieder HL. Case finding in high- and low-prevalence countries. In: Reichman LB, Hershfield 
ES, (eds). Tuberculosis. A comprehensive international approach. New York, Basel: Marcel Dekker, 
Inc 2000;323-339. 

59. Broekmans JF, Migliori GB, et al. European framework for tuberculosis control and elimination in 
countries with a low incidence. European Respiratory Journal 2002;19:765-75 

60. Baily GV, Savie YD, Gothi GD, Naidu VB and Nair SS. Potential yield of pulmonary tuberculosis 
cases by direct microscopy of sputum in a district of South India. Bulletin of the World Health 
Organization 1967;37:875–92. http://openmed.nic.in/394/01/Bwpoba67.pdf 

61. Banerji D, Anderson S. A sociological study of awareness of symptoms among persons with 
pulmonary tuberculosis. Bulletin of the World Health Organization 1963; 29:665–83. 

62. Sua´rez P, Watt C, Alarco´n E, Portocarrero J,  Zavala D, Canales R, Luelmo F, Espinal M, and Dye 
C. The dynamics of tuberculosis in response to 10 years of intensive control effort in Peru. Journal of 
Infectious Diseases 2001;184(4):473-478. 

63. WHO. Toman’s Tuberculosis Case detection, treatment, and monitoring –questions and answers. 
Second edition.2004 

64. WHO. An expanded DOTS framework for effective tuberculosis control. Geneva, 2000. 
65. Yimer S, Bjune G, and Alene G. Diagnostic and treatment delay among pulmonary tuberculosis 

patients in Ethiopia: a cross sectional study. Biomedical central Infectious Diseases 2005;5:112. 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=16343350 

66. Wandwalo ER, and Morkve O. Delay in tuberculosis case finding and treatment in Mwanza, 
Tanzania. The International Journal of Tuberculosis and Lung Disease 2000;4:627-34 

67. Fine PE. Bacille Calmette-Guérin vaccines: a rough guide. Clinical Infectious Diseases publication 
1995;20(1):11-14 

68. Borgdorff M., Floyd K, and Broekmans J. Interventions to reduce Tuberculosis mortality and 
transmission in low- and middle-income countries. Bulletin of the World Health Organization. 2002; 
80:217-27 

69. Roth A, Sodemann M, Jensen H, Poulsen A, Gustafson P, and Weise C. Tuberculin reaction, BCG 
scar and lower female mortality: a prospective community study in Guinea-Bissau. Epidemiology 
2006;17(5):562-8. 

70. Fine P, Carneiro I, Milstien J, and Clements C. Issues relating to the use of BCG in immunization 
programmes. WHO 1999;1-42.http://www.who.int/vaccines-documents/DocsPDF99/www9943.pdf 

71. Preventive medicine department ministry of health Khartoum state, Sudan. Yearly integrated 
analysis report for year 2005. 2006 February. 

72. WHO. Treatment of tuberculosis. Guidelines for national programmes [online].3rd edition. 2003. 
73. Rieder HL. Case finding in high- and low-prevalence countries. In: Reichman LB, Hershfield ES, 

(eds). Tuberculosis. A comprehensive international approach. New York, Basel: Marcel Dekker, Inc 
2000;323-339 

74. Singla N, Arora VK. Managing patients on treatment in a tuberculosis programme - a review of  
possible options and the current solution matrix. Health Administrators journal 2003;11( 1):29-33. 

75. WHO. Framework for effective tuberculosis control.1994. 
76. Chaulk CP, Kazandjian VA. Directly observed therapy for treatment completion of pulmonary 

tuberculosis: Consensus Statement of the Public Health Tuberculosis Guidelines Panel. The Journal of 
the American Medical Association 1998;279(12):943-8. 

77. Chaulet P. Treatment of tuberculosis: Case holding until cure. WHO.Geneva 1983. 
78. Pablos-Mendez M, Knirsch M, Barr M, Lerner M, and Frieden M. Non-adherence in tuberculosis 

treatment: predictors and consequences in New York City. The American Journal of Medicine 
1997;102(2):164-70. 

 94 

http://openmed.nic.in/394/01/Bwpoba67.pdf
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=16343350
http://www.who.int/vaccines-documents/DocsPDF99/www9943.pdf
http://www.ingentaconnect.com/content/els/00029343;jsessionid=729pdb81e9841.victoria


 

79. Addington WW. Patient compliance: The most serious remaining problem in the control of 
tuberculosis in the United States. Chest Journal. 1979; 76:741 

80. Mason JO. Opportunities for the elimination of tuberculosis. American Review of Respiratory 
Diseases. 1986;134:201. 

81. CDC. Programme Management Reports, United States. Division of Tuberculosis Elimination1995 
82. Quilala D. Knowledge, attitudes and practices (KAP) of public school teachers in Ilocos Sur 

regarding tuberculosis. Philippines Journal of Internal Medicine 2005;43:159-67. 
83. Petrie KJ and Weinman JA. Perceptions of Health and Illness. Harwoord Academic Publishers. 

Amsterdam 1998. 
84. Bennet P, Murphy S. Psychology and Health Promotion. Open University Press. Buckingham 1997. 
85. WHO. Advocacy, Communication and Social Mobilization for TB control /a guide to developing 

knowledge, attitude and practice surveys. 2008.     
http://www.stoptb.org/resource_center/assets/documents/ACSM_KAP%20GUIDE. 

86. Auer C, Sarol JJ, Tanner M, and Weiss M.  Health seeking and perceived causes of tuberculosis 
among patients in Manila. Journal of Tropical Medicine and International Health 2000;5,648-56. 

87. Woith WM, Larson JL. Delay in seeking treatment and adherence to tuberculosis medications in 
Russia: A survey of patients from two clinics. International Journal of Nursing Studies 2007(Article in 
Press).http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR9-
1&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=
1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917#FCANote 

88. Rajeswari R, Muniyandi A, Balasubramanian R, Narayanan P. Perceptions of tuberculosis patients 
about their physical, mental and social well-being: a field report from south India. Social Science & 
Medicine 2005;60:1845-1853.  

89. Eastwood SV, Hill PC. A gender-focused qualitative study of barriers to accessing tuberculosis 
treatment in the Gambia, West Africa. International Journal of Tuberculosis and Lung Disease  
2004;8(1):70-75.  

90. Long NH, Johansson E, Diwan VK, Winkvist .: Fear and social isolation as consequences of 
tuberculosis in VietNam: a gender analysis. Health Policy  Journal 2001;58:69-81.  

91. Lawn SD: Tuberculosis in Ghana: social stigma and compliance with treatment. International 
Journal of Tuberculosis and Lung Disease 2000;4(12):1190-1191.  

92. Awofeso N. Tuberculosis stigma. Tropical Doctor 1998;28:185-186.  
93. Khan MA, Walley J, Newell J, Imdad N. Tuberculosis in Pakistan: socio-cultural constraints and 

opportunities in treatment. Social Science and Medicine 2000;50:247-254.  
94. Hurtig AK, Porter JDH, Ogden JA. Tuberculosis control and directly observed therapy from the 

public health/human rights perspective. International Journal of Tuberculosis and Lung Disease 
1999;3(7):553-560.  

95. Johansson E, Long NH, Diwan VK, Winkvist A. Attitudes to compliance with tuberculosis 
treatment among women and men in Vietnam. International Journal of Tuberculosis and Lung Disease  
1999;3(10):862-868.  

96. WHO. The StopTB strategy. Geneva: WHO; 2006.. 
97. International Council of Nurses: TB stigma presentation. [http://www.icn.ch/tb/stigma.htm 
98. Cambanis A, Yassin MA, Ramsay A, Squire SB, Arbide I, Cuevas LE. Rural poverty and delayed 

presentation to tuberculosis services in Ethiopia. Tropical Medicine and International Health 
2005;10:330-335.  

99. Hoa NP, Diwan VK, Co NV, Thorson AEK. Knowledge about tuberculosis and its treatment among 
new pulmonary TB patients in the north and central regions of Vietnam. International Journal og 
Tuberculosis and Lung Disease 2004;8(5):603-608.  

 95 

http://www.stoptb.org/resource_center/assets/documents/ACSM_KAP%20GUIDE
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR9-1&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR9-1&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T7T-4PMYXR9-1&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=4f18dd4aaa9343c41988376c0bb7e917%23FCANote
http://www.icn.ch/tb/stigma.htm


 

100. Auer C: Strategies for tuberculosis control from experiences in Manila: The role of public-private 
collaboration and of intermittent therapy. PhD thesis. Basel University: Swiss Tropical Institute; 2003. 

101. Macq J, Solis A, Martinez G. Assessing the stigma of tuberculosis. Psychology, Health & Medicine 
2006;11:346-352. 

102. Dodor EA, Neal K, Kelly S. An exploration of the causes of tuberculosis stigma in an urban district 
in Ghana. International Journal of Tuberculosis and Lung Diseases 2008;12(9):1048-54. 

103. Weinman J, Yusuf G, Berks R, Rayner S, Petrie KJ. How accurate is patients’ anatomical 
knowledge and is it condition specific. Bio Medical Central Family Practice 2009,10(43). 

104. Moss-Morris R, Weinman J, et al. The Revised Illness Perception Questionnaire (IPQ-R). 
Psychology &Health  Journal 2002;17:1–16. 

105. Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness perception questionnaire (BIPQ). 
Journal of Psychosomatic Research 2006;60:631–7. 

106. Donkin L, Ellis CJ, Powell R et al. Illness perceptions predict reassurance following negative 
exercise testing result. Psychology and Health  Journal 2006;21:421–30. 

107. Botha-Scheepers S, Riyazi N, Kroon HM et al. Activity limitations in the lower extremities in 
patients with osteoarthritis: the modifying effects of illness perceptions and mental health. Osteoarthritis 
Cartilage  Elsevier Journal 2006;14(11):1104-1110.    

108. Scharloo M, Kaptein AA, Weinman J et al. Patients’ illness perceptions and coping as predictors of 
functional status in psoriasis: a 1 year follow-up. British Journal of Dermatology 2000;142: 899–907. 

109. Scharloo M, Kaptein AA, Weinman JA et al. Predicting functional status in patients with 
rheumatoid arthritis. Journal of  Rheumatology 1999;26:1686–93 

110. WHO. The World Health Organization Quality of Life assessment (WHOQOL): position paper 
from the World Health Organization. Social Science and Medicine Journal 1995;41(10):1403-9. 

111. Khanna D, Tsevat J. Health-related quality of life--an introduction. The American Journal of 
Managed Care 2007;13Suppl 9:S218-23. 

112. Kaplan RM, Bush JW. Health related quality of life measurement for evaluation research and policy 
analysis. Health Psychology Journal 1982;1:61–80. 

113. WHO. Compendium of Indicators for Monitoring and Evaluating National Tuberculosis 
Programmes 2004. 

114. Fife B L, Wright E R. The dimensionality of stigma: a comparison of its impact on the self of 
persons with HIV/AIDS and cancer. Journal of Health and Social Behavior 2000;41:50-
67.http://www.jstor.org/view/00221465/di020203/02p0077l/0 

115. AhChing LP, Sapolu M, Samifua M, Yamada S. Attitudes regarding tuberculosis among  Samoans. 
Pacific Health Dialog Journal 2001;8(1):15-9. 

116. Joseph HA, Waldman K, Rawls C, Wilce M, Shrestha-Kuwahara R. TB perspectives among a 
sample of Mexicans in the United States: results from an ethnographic study. Journal of Immigration 
and Minority Health 2008;10(2):177-8. [Accessed 2009 September]. Available from: URL: 
http://www.springerlink.com/content/v60n300018p41833/fulltext.pdf 

117. Armijos RX, Weigel MM, Qincha M, Ulloa B. The meaning and consequences of tuberculosis for 
an at-risk urban group in Ecuador.  Pan-American Journal of Public Health. 2008;23(3):188-97. 

118. Sagbakken M, Frich JC, Bjune GA. Perception and management of tuberculosis symptoms in Addis 
Ababa, Ethiopia. Qualitaative Health Research Journal 2008;18(10):1356-66. [Accessed 2009 
September]. Available from: URL: http://qhr.sagepub.com/cgi/reprint/18/10/1356  

119. Berisha M, Zheki V, Zadzhmi D, Gashi S, Hokha R, Begoli I. Level of knowledge regarding 
tuberculosis and stigma among patients suffering from tuberculosis. Georgian Medical News Journal 
2009;(166):89-93. 

 96 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dodor%20EA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Neal%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kelly%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=Khanna%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18095785
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsevat%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18095785
http://www.jstor.org/view/00221465/di020203/02p0077l/0
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22AhChing%20LP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sapolu%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Samifua%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yamada%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Pac%20Health%20Dialog.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Joseph%20HA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Waldman%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rawls%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wilce%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shrestha-Kuwahara%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.springerlink.com/content/v60n300018p41833/fulltext.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Armijos%20RX%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Weigel%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Qincha%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ulloa%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Rev%20Panam%20Salud%20Publica.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sagbakken%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Frich%20JC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bjune%20GA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Qual%20Health%20Res.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Berisha%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zheki%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zadzhmi%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gashi%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hokha%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Begoli%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Georgian%20Med%20News.');


 

120. Alvarez-Gordillo GC, Alvarez-Gordillo JF, Dorantes-Jiménez JE, Halperin-Frisch D. Perceptions 
and practices related with tuberculosis and treatment compliance in Chiapas, Mexico. Salud Publication 
of Mexico 2000;42(6):520-8. 

121. Jaggarajamma K, Ramachandran R, et al. Psycho-social dysfunction: perceived and enacted stigma 
among tuberculosis patients registered under revised national tuberculosis control programme. Indian 
Journal of Tuberculosis 2008;55(4):179-87. 

122. WHO.  EMRO Region. Challenges in tuberculosis control programme in Eastern Mediterranean 
Region. World health day [online] 2007. [cited 2007 August 10  ]. Available from: URL: 
http://www.emro.who.int/stb/tbday07-kit-tb-challenges.htm 

123. Osman A. the knowledge of Pulmonary Tuberculosis on Patients in Khartoum state 2006.( Ministry 
of health Khartoum state research documents) 

124. World Lung Foundation Democratic Republic of the Congo. Courtesy of the Stop TB Partnership 
[online] 2004. [cited 2007 September 13  ]. Available from: URL: 
http://www.worldlungfoundation.org/map_congo.html 

125. WHO. Tuberculosis impact indicators [online]. 2006. [cited 2007 September 8  ]. Available from: 
URL:http://www.afro.who.int/tb/impactindicators.html 

126. Lawrence K, Altman A. tuberculosis patient in rural Tugela Ferry, South Africa. The New York 
Times. 2007, March 20. 

127. Shailesh P, Ankita C, Asha P, and Chaganbhai P. Clinical aspects of tuberculosis with directly 
observed treatment in Mehsana district India. The Internet Journal of Health 2007;2. 

128. Kamanga J. Factors contributing to reported high defaulter rates among patients on TB treatment. 
International AIDS Conference 1998;12:41. [cited 2007 October 5 ]. Available from: URL: 
http://gateway.nlm.nih.gov/MeetingAbstracts/102227665.html 

129. Taidhi Y, Kapere S, Serunkuma R, Sonko M, and Magezi D. Factors contributing to reported high 
defaulter rates among patients on TB treatments.International AIDS Conference.2002 . [cited 2007 
October 5 ]. Available from: URL:http://gateway.nlm.nih.gov/MeetingAbstracts/102259613.html\ 

130. CDC. Self-Study Modules on Tuberculosis, Module 9: Patient Adherence to Tuberculosis 
Treatment Reading Material [online].2007. [cited 2007 October 5  ]. Available from: URL: 
http://www2.cdc.gov/phtn/tbmodules/modules6-9/m9/9-toc.htm 

131. Eastwood SV, Hill PC. A gender-focused qualitative study of barriers to accessing tuberculosis 
treatment in Gambia, West Africa. International  Journal of  Tuberculosis and  Lung Diseases 
2004;8(1):70-5. 

132. Long NH, Johansson E, Diwan VK, Winkvist A. Fear and social isolation as consequences of 
tuberculosis in VietNam: a gender analysis. Health Policy Journal 2001;58(1):69-81. 

133. Karim F, Chowdhury A, Islam A , Weiss M. Stigma, Gender, and their Impact on Patients with 
Tuberculosis in Rural Bangladesh. Anthropology & Medicine 2007;14(2):139–51. 

134. Rajeswari R, Muniyandi M, Balasubramanian R, Narayanan PR. Perceptions of tuberculosis 
patients about their physical, mental and social well-being: a field report from south India. The Journal 
of Social Science and Medicine 2005;60(8):1845-53. 

135. Dodor EA, Neal K, Kelly S. An exploration of the causes of tuberculosis stigma. International 
Journal of Tuberculosis and Lung Diseases 2008;12(9):1048-54. 

136. Katamba A, Neuhauser DB, Smyth KA, Adatu F, Katabira E, Whalen CC. Patients perceived 
stigma associated with community-based directly observed therapy of tuberculosis in Uganda. Eastern  
African Medical Journal 2005;82(7):337-42. 

137. Watkins RE, Plant AJ. Pathways to treatment for tuberculosis in Bali: patient perspectives. Journal 
of Qualitative Health Research 2004;14(5):691-703. 

 97 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Alvarez-Gordillo%20GC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Alvarez-Gordillo%20JF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dorantes-Jim%C3%A9nez%20JE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Halperin-Frisch%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Salud%20Publica%20Mex.');
javascript:AL_get(this,%20'jour',%20'Salud%20Publica%20Mex.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jaggarajamma%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ramachandran%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.emro.who.int/stb/tbday07-kit-tb-challenges.htm
http://www.worldlungfoundation.org/map_congo.html
http://www.afro.who.int/tb/impactindicators.html
http://gateway.nlm.nih.gov/MeetingAbstracts/102227665.html
http://gateway.nlm.nih.gov/MeetingAbstracts/102259613.html
http://www2.cdc.gov/phtn/tbmodules/modules6-9/m9/9-toc.htm
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Eastwood%20SV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hill%20PC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Int%20J%20Tuberc%20Lung%20Dis.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Long%20NH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Johansson%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Diwan%20VK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Winkvist%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rajeswari%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Muniyandi%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Balasubramanian%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Narayanan%20PR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Soc%20Sci%20Med.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dodor%20EA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Neal%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kelly%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Katamba%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Neuhauser%20DB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Smyth%20KA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Adatu%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Katabira%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Whalen%20CC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'East%20Afr%20Med%20J.');
javascript:AL_get(this,%20'jour',%20'East%20Afr%20Med%20J.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Watkins%20RE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Plant%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Qual%20Health%20Res.');


 

138. West EL, Gadkowski LB, Ostbye T, Piedrahita C, Stout JE. Tuberculosis knowledge, attitudes, and 
beliefs among North Carolinians at increased risk of infection. North Carolinians Medical Journal 
2008;69(1):14-20. 

139. Baldwin MR, Yori PP, Ford C, Moore DA, Gilman RH, Vidal C, Ticona E, Evans CA.Tuberculosis 
and nutrition: disease perceptions and health seeking behaviour of household contacts in the Peruvian 
Amazon. International  Journal of  Tuberculosis and  Lung Diseases 2004;8(12):1484-91. 

140. Yassin MA, Datiko DG, Shargie EB. Ten-year experiences of the tuberculosis control programme 
in the southern region of Ethiopia. The International Journal of Tuberculosis and Lung Disease 
2006;10(10):1166-71. 

141. WHO.  EMRO Region. Challenges in tuberculosis control programme in Eastern Mediterranean 
Region. World health day [online] 2007. [cited 2007 August 10  ]. Available from: URL: 
http://www.emro.who.int/stb/tbday07-kit-tb-challenges.htm 

142. Osman A. The Stigma of Pulmonary Tuberculosis on Patients in Khartoum state 2006. (Ministry of 
health Khartoum state research documents). 

143. World Lung Foundation Democratic Republic of the Congo. Courtesy of the Stop TB Partnership 
[online] 2006. [cited 2007 September 13  ]. Available from: URL: 
http://www.worldlungfoundation.org/map_congo.html 

144. WHO. Tuberculosis impact indicators [online]. 2006. [cited 2007 September 8 ]. Available from: 
URL:http://www.afro.who.int/tb/impactindicators.html 

145. Lawrence K, Altman A. Tuberculosis patient in rural Tugela Ferry, South Africa. The New York 
Times. 2007, March 20. 

146. Shailesh P, Ankita C, Asha P, and Chaganbhai P. Clinical aspects of tuberculosis with directly 
observed treatment in Mehsana district India. The Internet Journal of Health 2007;2. 

147. Kamanga J. Factors contributing to reported high defaulter rates among patients on TB treatment. 
International AIDS Conference 1998;12:41. [cited 2007 October 5 ]. Available from: URL: 
http://gateway.nlm.nih.gov/MeetingAbstracts/102227665.html 

148. Taidhi Y, Kapere S, Serunkuma R, Sonko M, and Magezi D. Factors contributing to reported high 
defaulter rates among patients on TB treatments.International AIDS Conference.2002 . [cited 2007 
October 5 ]. Available from: URL:http://gateway.nlm.nih.gov/MeetingAbstracts/102259613.html\ 

149. CDC. Self-Study Modules on Tuberculosis, Module 9: Patient Adherence to Tuberculosis 
Treatment Reading Material [online].2007. [cited 2007 October 5  ]. Available from: URL: 
http://www2.cdc.gov/phtn/tbmodules/modules6-9/m9/9-toc.htm 

150. Silvio W. Behavioral Barriers in Tuberculosis Control:  A Literature Review.  The Change 
Project/Academy for Educational Development. Washington DC. 2004[cited 2007 December]. 
Available from: URL: http://www.communicationforsocialchange.org/maziarticles.php?id=296 

151. Wang J, Fei Y,  Shen H and Biao X. Gender difference in knowledge of tuberculosis and associated 
health-care seeking behaviors: a cross-sectional study in a rural area of China. Journal of biomedical 
center of public health 2008, 8:354 

152. Mohamed AI, Yousif MA, Ottoa P and Bayoumi A. Knowledge of Tuberculosis: A Survey among 
Tuberculosis Patients in Omdurman, Sudan. Sudanese Journal of Public Health 2007;2 (1):21-28. 

153. Shahid U, Abdullah HM, Saeed A, Omer F, Shad MA, Siddiqui AM, Akram J. Urban-rural 
inequities in knowledge, attitudes and practices regarding tuberculosis in two districts of Pakistan's 
Punjab province. International Journal Equity Health. 2011;10(1):8 

154. Lienhardt C, Fielding K, et al.. Investigation of the risk factors for tuberculosis: a case–control study 
in three countries in West Africa. International Journal of Epidemiology. 2005;34(4): 914-923. 

155. WHO. Global tuberculosis control: surveillance, planning, financing: WHO report 2008. 
156. Khartoum State Ministry of Health. Preventive Medicine Directorate. TB Control Programme. 

Annual report 2007. Khartoum, Sudan: Khartoum State Ministry of Health, 2007. 

 98 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22West%20EL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gadkowski%20LB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ostbye%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Piedrahita%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stout%20JE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Baldwin%20MR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yori%20PP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ford%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Moore%20DA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gilman%20RH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vidal%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ticona%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Evans%20CA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Int%20J%20Tuberc%20Lung%20Dis.');
http://www.ingentaconnect.com/content/iuatld/ijtld
http://www.emro.who.int/stb/tbday07-kit-tb-challenges.htm
http://www.worldlungfoundation.org/map_congo.html
http://www.afro.who.int/tb/impactindicators.html
http://gateway.nlm.nih.gov/MeetingAbstracts/102227665.html
http://gateway.nlm.nih.gov/MeetingAbstracts/102259613.html
http://www2.cdc.gov/phtn/tbmodules/modules6-9/m9/9-toc.htm
http://www.communicationforsocialchange.org/maziarticles.php?id=296
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shahid%20U%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdullah%20HM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saeed%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Omer%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shad%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Siddiqui%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akram%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21294873
http://ije.oxfordjournals.org/search?author1=C+Lienhardt&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=K+Fielding&sortspec=date&submit=Submit


 

157. Sengupta S, Pungrassami P, et al.. Social impact of tuberculosis in southern Thailand: views from 
patients, care providers and the community. International Journal of Tuberculosis and Lung Diseases 
2006;10(9):1008-12. [Accessed 2009 September] Available from URL:http://docstore.ingenta.com/cgi-
bin/ds_deliver/1/u/d/ISIS/52413420.1/iuatld/ijtld/2006/00000010/00000009/art00012/1C14853B44897
F69125499309578DCBB39565E0EF3.pdf?link=http://www.ingentaconnect.com/error/delivery&format
=pdf 

158. Weiss MG, Auer C, et al.. Gender and Tuberculosis: Cross-site analysis and implications of a multi-
country study in Bangladesh, India, Malawi, and Colombia. International Journal of Tuberculosis and 
Lung Diseases 2008;12(7):856-66. 

159. Margaret S. Knowledge, beliefs and feelings about Tuberculosis.. Health Education Research 
Journal 1989;4(2): 205-211. 

160. Surinder S, Shaukat A. Knowledge, attitude and behavior of TB patients. Journal of Public Heath 
1995;17(3): 343-348. 

161. Jaramillo E. Tuberculosis and Stigma: Predictors of Prejudice against People with Tuberculosis. 
Journal of Health Psychology 1999 ;4(1 ):71-79. 

162. Ahmed Suleiman MM,  Sahal N, Sodemann M, Aro AR. Tuberculosis stigma and discrimination 
worldwide: literature review. (Accepted for publication in Eastern African Public Health Journal on 
July 25, 2012). 

163. Abebe G, Deribew A, et al. Knowledge, health seeking behavior and perceived stigma towards 
tuberculosis among tuberculosis suspects in a rural community in southwest Ethiopia. PLoS ONE 
2010;5(10):13339. 

164. Guo N, Marra F, Marra CA. Measuring health-related quality of life in tuberculosis: a systematic 
review. Health Quality Life Outcomes Journal. 2009;18(7):14. 

165. Kaptein AA, Helder DI, Scharloo M, et al. Illness perceptions and coping explain well being in 
patients with Huntington’s disease. Psychology and Health Journal 2006;21:431–446. 

166. Ponzo MG, Gucciardi E, Weiland M, et al. Gender, ethnocultural, and psychosocial barriers to 
diabetes self-management in Italian women and men with type 2 diabetes. Behavior Medicine Journal  
2006;31:153–160. 

167.  Fowler C, Baas LS. Illness representations in patients with chronic kidney disease on maintenance 
hemodialysis. Nephrology Nursing Journal 2006;33:173–186. 

168. Scharloo M, Baatenburg de Jong RJ, Langeveld TPM .Quality of life and illness perceptions in 
patients with recently diagnosed head and neck cancer. Head Neck Journal 2005; 27:857–863. 

169. Treharne GJ, Kitas GD, Lyons AC, Booth DA. Well being in rheumatoid arthritis: the effects of 
disease duration and psychosocial factors. Journal of Health  and Psychology 2005;10:457–474. 

170. Groarke A, Curtis R, Coughlan R, Gsel A. The impact of illness representations and disease activity 
on adjustment in women with rheumatoid arthritis: a longitudinal study. Journal of Health  and 
Psychology 2005; 20:597–613. 

171. Sulehri M, Dogar I, Sohail H,  et al. Prevalence of Depression Among Tuberculosis Patients. Annals 
of Punjab Medical College 2010;4(2):133-137. 

172. Duyan V, Kurt B, Aktas Z, Duyan GC, Kulkul DO. Relationship between quality of life and 
characteristics of patients hospitalised with tuberculosis. International Journal of Tuberculosis and Lung 
Diseases 2005;9:1361-1366. 

173. Vega P, Sweetland A, Acha J, Castillo H: Psychiatric issues in the management of patients with 
multi drug resistant tuberculosis. International Journal of Tuberculosis and Lung Disease 
2004;8(6):749-759. 

174. Munro SA, Lewin SA, Smith HJ, Engel ME, Fretheim A, Volmink J. Patient adherence to 
tuberculosis treatment: a systematic review of qualitative research. The Public Library of Science and 
Medicine Journal 2007;4(7):238. 

 99 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sengupta%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pungrassami%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Int%20J%20Tuberc%20Lung%20Dis.');
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/52413420.1/iuatld/ijtld/2006/00000010/00000009/art00012/1C14853B44897F69125499309578DCBB39565E0EF3.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/52413420.1/iuatld/ijtld/2006/00000010/00000009/art00012/1C14853B44897F69125499309578DCBB39565E0EF3.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/52413420.1/iuatld/ijtld/2006/00000010/00000009/art00012/1C14853B44897F69125499309578DCBB39565E0EF3.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
http://docstore.ingenta.com/cgi-bin/ds_deliver/1/u/d/ISIS/52413420.1/iuatld/ijtld/2006/00000010/00000009/art00012/1C14853B44897F69125499309578DCBB39565E0EF3.pdf?link=http://www.ingentaconnect.com/error/delivery&format=pdf
javascript:AL_get(this,%20'jour',%20'Int%20J%20Tuberc%20Lung%20Dis.');
javascript:AL_get(this,%20'jour',%20'Int%20J%20Tuberc%20Lung%20Dis.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Abebe%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20948963
http://www.ncbi.nlm.nih.gov/pubmed?term=Deribew%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20948963
http://www.ncbi.nlm.nih.gov/pubmed?term=Guo%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19224645
http://www.ncbi.nlm.nih.gov/pubmed?term=Marra%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19224645
http://www.ncbi.nlm.nih.gov/pubmed?term=Marra%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=19224645


 

175. Good BJ. Medicine, rationality and experience. An anthropological perspective. New York: 
Cambridge University Press 1994. 

176. Kiwuwa MS, Charles K, Harriet MK. Patient and health service delay in pulmonary tuberculosis 
patients attending a referral hospital: a cross-sectional study. Bio-Medical Central Public Health 
2005;24;5:122. 

177. Kaunda H  et al. do patients with a cough delay seeking care at Lusaka urban health centres? A 
health systems research approach. International Journal of Tuberculosis and Lung Diseases 
2002;6(9):796-805. 

178. Nnoaham KE, Pool R, Bothamley G, Grant AD. Perceptions and experiences of tuberculosis among 
African patients attending a tuberculosis clinic in London. International Journal of Tuberculosis and 
Lung Diseases 2006;10(9):1013-7. 

179. International HIV/AIDS Alliance. Understanding and challenging TB stigma Toolkit for action 
2009. [Accessed 2009 September] Available from: 
URL:http://www.aidsalliance.org/graphics/secretariat/publications/TB_and_Stigma_May09.pdf 

180. International HIV/AIDS Alliance. Understanding and challenging TB stigma Toolkit for action 
2009. [Accessed 2009 September] Available from: 
URL:http://www.aidsalliance.org/graphics/secretariat/publications/TB_and_Stigma_May09.pdf 

181. Mesfin MM, Newell JN, Walley JD, Gessessew A, Madeley RJ. Delayed consultation among 
pulmonary tuberculosis patients: a cross sectional study of 10 DOTS districts of Ethiopia. Bio-Medical 
Central Public Health. 2009;9:53 

182. Harvey B, Stuart J, Swan T. Evaluation of a drama-in-education programme to increase AIDS 
awareness in South African high schools: a randomized community intervention trial. International 
Journal of STD and AIDS 2000 ;11(2):105-11. 

183. Waisbord S. Beyond the medical-informational model: recasting the role of communication in 
tuberculosis control. Social Science & Medicine  2007;65(10):2130-4. 

184.  Becker MH. Theoretical models of adherence and strategies for improving adherence. In S. A. 
Schumaker, E. B. Schron, & J. K. Ockene (eds.). The handbook of health behaviour change (pp. 5–44). 
New York: Springer 1990. 

185. Joseph H et al. Factors influencing health care workers’ adherence to work site tuberculosis 
screening and treatment policies 2004;32(8):456-461. 

186. Ping-Sheng Wua, Pesus Choua, et al.. Assessment of Changes in Knowledge and Stigmatization 
Following Tuberculosis Training Workshops in Taiwan. Journal of the Formosan Medical Association 
2009;108(5):377-85. 

187. CDC. The Tuberculosis Behaviour and Social Science Research Forum Proceedings 
2009.[Accessed 2009 November]. Available from: 
URL:http://www.cdc.gov/tb/topic/research/BehaviouralProceedings/Section3/Sec3_descriptions.htm 

188. WHO. A human rights approach to TB 2001. [Accessed 2009 September] Available 
from:URL:http://www.who.int/hhr/information/A%20Human%20Rights%20Approach%20to%20Tube
rculosis.pdf 
 
 

 100 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kiwuwa%20MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Charles%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harriet%20MK%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'BMC%20Public%20Health.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nnoaham%20KE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pool%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bothamley%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grant%20AD%22%5BAuthor%5D
http://www.aidsalliance.org/graphics/secretariat/publications/TB_and_Stigma_May09.pdf
http://www.aidsalliance.org/graphics/secretariat/publications/TB_and_Stigma_May09.pdf
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mesfin%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Newell%20JN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Walley%20JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gessessew%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Madeley%20RJ%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'BMC%20Public%20Health.');
javascript:AL_get(this,%20'jour',%20'BMC%20Public%20Health.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harvey%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stuart%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Swan%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Waisbord%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Soc%20Sci%20Med.');
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B83W8-4WGVKGM-4&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1036295748&_rerunOrigin=google&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=8fcd4eda853a9416852d095fd3a308c0%23aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B83W8-4WGVKGM-4&_user=644074&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1036295748&_rerunOrigin=google&_acct=C000034658&_version=1&_urlVersion=0&_userid=644074&md5=8fcd4eda853a9416852d095fd3a308c0%23aff1
http://www.sciencedirect.com/science/journal/09296646
http://www.cdc.gov/tb/topic/research/BehaviouralProceedings/Section3/Sec3_descriptions.htm


 

 

 

 

 

 

 

 

 

 

 

 

10. APPENDICES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 101 



 

 

 

 

 

 

 

 

 

 

 

10.1 CORE DEFINITIONS  
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 102 



 

Tuberculosis case definitions 

 

CASE DEFINITIONS AND CLASSIFICATION (86): 

Pulmonary smear-positive 
Two out of three sputum smear-positives for AFB by microscopy or one out of three sputum smear-
positives with chest X-ray consistent with PTB and decision to treat made by a physician. 
 
Pulmonary smear-negative 
First set of three sputum smear negative for Acid alcohol Fast Bacilli (AFB). Lack of clinical response 
despite two weeks of a broad-spectrum antibiotic. Second set of three sputum smears still negative, 
taken at least two weeks apart from the first set. X-ray consistent with Pulmonary Tuberculosis (PTB), 
and decision to treat made by a physician.  Or severely ill patient with three sputum smear-negative for 
AFB and X-ray consistent with extensive PTB and decision to treat made by a physician. 
 
Extra pulmonary tuberculosis 
Strong clinical evidence of active extra pulmonary TB and a decision by a physician to start anti-TB 
treatment. 
 

TYPES OF PATIENTS (86): 

New 
A patient who has never been treated for TB or who has taken TB drugs for less than four weeks. 
 
Relapse 
A patient who has been declared cured of any form of TB after taking a full course of chemotherapy but 
he/she reports back with sputum smear-positive. 
 
Treatment failure 
A previously sputum smear-positive patient who, while on treatment, remained or became again smear-
positive five months or later after commencing treatment. It is also a patient who was initially smear-
negative before starting treatment and became smear-positive after the second month of treatment. 
 
Treatment after interruption (TAI) (default) 
A patient who has taken at least four weeks of treatment but has subsequently interrupted treatment for 
two months or more, and returns to the health service with smear-positive sputum. 
 
Transfer in 
A patient who has been transferred into the reporting unit from another reporting unit. 
 
Other 
Cases that do not fit any of the above definitions. 
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TREATMENT OUTCOMES (86): 

Cured 
Patient who was smear-positive at diagnosis and became smear negative at, or one month before, the 
completion of treatment and on at least one previous occasion. 
 
 
Treatment completed 
Smear-positive patient who has completed treatment but without proof of cure as determined by smear 
examinations or smear negative patient who has completed treatment. 
 
Treatment failure 
Patient who remains or becomes again smear-positive at five months or later during treatment. 

 
Died 
Patient who dies for any reason during the course of treatment. 
 
Treatment interrupted (default) 
Patient whose treatment was interrupted for two months or more 
Transfer out 
Patient who has been transferred to another reporting unit and for whom the treatment outcome is not 
known. 
 
TB control programme indicators definitions: 
TB case detection rate (111): 
The percentage of TB cases detected (diagnosed and reported to the national health authority) among 
the total number of TB cases estimated to occur countrywide each year. 
 
TB treatment success rate (111): 
The percentage of a cohort of TB cases registered in a specified period that successfully completed 
treatment, whether with bacteriologic evidence of success (“cured”) or without (“treatment 
completed”). 
 
TB cases notification rate (111): 
The number of TB cases reported to the NTP per year per 100,000 population. 
 
TB cases cure rate: 
The percentage of TB cases that were registered in a specified period and were cured. All TB cases 
recorded as cured must have a negative sputum smear result recorded during the last month of treatment 
and on at least one previous occasion during treatment. 
 
TB cases completion rate (111): 
The percentage of TB cases registered in a specified period that completed treatment.  
 
TB cases death rate (111): 
The percentage of TB cases registered in a specified period that died during treatment, irrespective of 
cause.  
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TB cases treatment failure rate (111): 
The percentage of TB cases registered in a specified period that were treatment failures. 
 
TB cases default rate (111): 
The percentage of TB cases registered in a specified period that interrupted treatment for more than 2 
consecutive months. 
 
TB cases transfer out rate (111): 
The percentage of TB cases registered in a specified period that were transferred to another basic 
management unit from which there is no treatment outcome information. 
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1. Assessment of tuberculosis control programme in Khartoum state research 
Central level assessment sheet 

 

Date………………………………..time…………………………………………investigator……………………………………………… 

Indicator Calculation 1st quarter 
of 2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Year 2006 

1.Global Indicators 
1.1 TB Case detection rate 

(all forms) 
 

Numerator: Number new and relapse TB cases detected 
Denominator: Estimated number of new TB cases 

 

     

1.2 TB case detection rate 
(new smear positive) 

 
 

Numerator: Number new smear-positive TB cases 
detected 

Denominator: Number of estimated new smear-positive 
TB cases 

 

     

1.3 Treatment success rate Numerator:  Number of new smear positive pulmonary 
TB cases registered in a specified period that were 

cured plus the number that completed treatment 
Denominator: Total number of new smear positive 
pulmonary TB cases registered in the same period 

 

     

1.4 Population covered by 
DOTS 

 

Numerator: Population of the administrative areas 
implementing the DOTS strategy 

Denominator: Total population of all administrative 
areas 

 

     

1.5 Surveillance of  MDR-
TB 

 

Yes/No 
 

     

1.6 Surveillance of HIV 
seroprevalence among TB 
cases 

Yes/No      

2.Routinely reported programme outcomes 
2.1 Case notification rate 
– new TB cases  

Numerator:  Number of new TB cases reported in the 
past year  
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Indicator Calculation 1st quarter 
of 2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Year 2006 

 Denominator: Total population in the specified area  
X 100,000 

2.2 Case notification rate 
- new smear positive 
pulmonary cases  

Numerator:  Number of new smear-positive pulmonary 
TB cases reported 
Denominator: Total population in the specified area  
X 100,000 

     

2.4 Proportion of  TB 
cases classified as 
retreatment in the past 
year 

Numerator: Number of retreatment cases registered 
during a specified time period 
Denominator: Total number of TB cases registered in the 
same period 

     

2.5 Proportion of new 
extra-pulmonary TB 
cases 
 

Numerator:  Number of new extra-pulmonary TB cases 
registered during a specified time period 
Denominator: Total number of new TB cases registered 
in the same period 
 

     

2.6 Proportion of new TB 
cases with no smear 
conversion result 

Numerator: Number of new smear positive pulmonary 
TB cases registered in a specific period who were 
examined at the end of the initial phase of treatment 
Denominator: Total number of new smear positive 
pulmonary TB cases that were registered during the same 
period 
 

     

2.7 Sputum conversion 
rate at the end of the 
initial phase of treatment 

Numerator: Number of new smear positive pulmonary 
TB cases registered in a specified period that are smear 
negative at the end of the initial phase of treatment 
Denominator: Total number of new smear positive 
pulmonary TB cases registered for treatment in the same 
period 
 
 

     

2.8 Percent of new smear 
positive cases that were 
cured (Cure rate) 

Numerator:  Number of new smear positive pulmonary 
TB cases registered in a specified period that were cured 
Denominator: Total number of new smear positive 
pulmonary TB cases registered in the same period 

     

2. 9 Percent of new smear Numerator:  Number of new smear positive pulmonary      
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Indicator Calculation 1st quarter 
of 2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Year 2006 

positive pulmonary cases 
that completed treatment 
(Treatment completion 
rate) 

TB cases registered in a specified period that completed 
treatment and did not meet the criteria for cure or failure  
Denominator: Total number of new smear positive 
pulmonary TB cases registered in the same period 
 

2.10 Percent of new 
smear positive cases that 
died (Death rate)  

Numerator:  Number of new smear positive pulmonary 
TB cases registered in a specified period that died during 
treatment, irrespective of cause 
Denominator: Total number of new smear positive 
pulmonary TB cases registered in the same period 

     

2.11 Percent of new 
smear positive cases that 
were treatment failures 
(Treatment failure rate) 

Numerator: Number of new smear positive pulmonary 
TB cases registered in a specified period that remain 
smear positive or become smear positive again at 5 
months or later after initiating treatment 
Denominator: Total number of new smear positive 
pulmonary TB cases registered in the same period 

     

2.12Percent of new smear 
positive cases that 
defaulted (Default rate) 

Numerator: Number of new smear positive pulmonary 
TB cases registered in a specific period that interrupted 
treatment for two or more months   
Denominator: Total number of new smear positive 
pulmonary TB cases registered in the same period 

     

2.13 Percent of new 
smear positive cases that 
were transferred to 
another state (Transfer-
out rate) 

Numerator:  Number of smear positive pulmonary TB 
cases registered in a specified period that were 
transferred to another basic management unit for whom 
there is no treatment outcome information 
Denominator: Total number of new smear positive 
pulmonary TB cases registered in same period 

     

2.14 HIV Seroprevalence 
among all TB patients 

Numerator: Total number of newly registered TB patients 
who are HIV positive in a specified time period 
Denominator: Total number of newly registered TB 
patients registered in the same period 

     

3.Diagnoses       
3.1 Existence of 
comprehensive laboratory 

Yes/No      
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Indicator Calculation 1st quarter 
of 2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Year 2006 

network 
3.2 Proportion of all 
microcopy units with 
adequate population 
coverage 

Numerator: Number of TB microscopy laboratories that 
cover a population of a size within a recommended range 
Denominator: Total number of microscopy units 

     

3.3 Proportion of TB 
microcopy units with 
adequate workloads [ at 
least 60 slides per month 
] 

Numerator: Number of TB microscopy laboratories with 
an average daily staff workload within a recommended 
range 
Denominator: Total number of TB microscopy 
laboratories for which data are available 

     

3.4 Proportion of TB 
microscopy units 
participating in Quality 
Assurance (QA) activities  

Numerator: Number of TB microscopy laboratories 
for which QA results are available during the 
reporting period 
Denominator: Total number of laboratories 
performing TB smear microscopy during the same 
period 

     

3.6 Proportion of all smear 
negative cases properly 
diagnosed  

Numerator: Number of adult smear negative cases 
diagnosed with at least three negative smears  
Denominator: Total number of adult smear negative 
cases diagnosed during the same period 

     

3.7 Proportion of all 
detected smear positive 
cases registered for 
treatment (inverse of 
primary default rate) 

Numerator: Number of new smear positive cases 
registered for treatment during a specified time 
period 
Denominator: Total number of new smear positive 
cases detected during the same period 
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Indicator Calculation 1st quarter of 
2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Year 2006 

4.Case Management 
&Treatment 

      

4.1 Proportion of public health 
facilities using  directly 
observed treatment  

Numerator: Number of public health facilities 
that use directly observed therapy to administer 
medication to TB cases 
Denominator:  Total number of public health 
facilities 

     

4.2 Proportion of new TB 
cases treated with the correct 
regimen – continuation phase 

Numerator: Number of new TB cases that 
completed the continuation phase of treatment 
during the last reporting period that were 
prescribed the correct regimen of medications 
Denominator: Total number of new TB cases that 
completed the continuation phase of treatment 
during the last reporting period 

     

5. Drug Supply       
5.1 Existence of a quality 
assurance system  

Yes/no      

5.3 Existence of buffer stock 
at central level facility   

Yes/No      

5.4 Percentage of time TB 
drugs are out of stock – 
storage facilities 

Numerator: Total number of stock out days for 
all first-line drugs x 100 
Denominator: 365 x number of anti-TB drugs 

     

6. Recording and Reporting        
6.1 Completeness of reporting 
to state  

Numerator: Number of localities that submitted 
quarterly case finding and treatment outcome 
reports to the state  
Denominator: Total number of localities required 
to submit case finding and treatment outcome 
reports to the state each quarter 

     

 
 
 
 
 

 111 



 

Indicator Calculation 1st quarter of 
2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Year 2006 

6.2 Accuracy of reporting 
to state 

 
Numerator: Number of TB case finding and 
treatment outcome reports that were recorded 
completely and accurately 
Denominator: Total number of TB case finding and 
treatment outcome reports examined 

     

7. Supervision       
7.1 Supervision of DOTS 
from Central level to the 
localities 

 
Numerator: Number of supervisory visits performed 
at the locality level during a specified time period 
Denominator: Number of supervisory visits planned 
from the central to locality level according to annual 
work plan during the same period 

     

7.2 Supervision of DOTS 
from central level to the 
health facilities level 

Numerator: Number of supervisory visits performed 
at the health facility level during a specified time 
period 
Denominator: Number of supervisory visits planned 
from the central to health facility level according to 
annual work plan during the same period 

     

7.4 Existence of 
Supervision guidelines 

Yes/No 
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Indicator Calculation 1st quarter of 
2006 

2nd quarter of 
2006 

3rd quarter of 
2006 

4th quarter of 
2006 

Indicator 

8. Human Resource 
Development 

      

8.1 Proportion of TB 
microscopy units with (at 
least) one laboratory 
technician trained in AFB 
microscopy  

Numerator: Number of TB microscopy units with at 
least one laboratory technician trained in acid fast 
bacilli (AFB) in the last three years  
Denominator: Number of laboratories involved in 
TB diagnosis  

     

8.2 Proportion of all health 
care units with at least one 
health care professional 
trained in TB case detection 
and treatment  

Numerator: Number of health care units with at least 
one health care professional trained in TB case 
detection and treatment  
Denominator: Total number of health care units  

     

8.3 Adequate staffing at all 
levels to enable 
implementation of DOTS 

Yes/No      
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2. Assessment of tuberculosis control programme in Khartoum state research 
Health facility level assessment sheet 
Locality……………………………health facility…………………………………………………. 
type…………………………………...Date…………………………………………………………. 
investigator…………………………………………………………………………………………… 

Indicator Calculation result Comment 
1. Diagnosis and treatment    
1.1Availability of stander diagnosis and 
treatment guidelines 

Yes / no   

1.2 health care professional prescribe treatment 
according to the stander guidelines 

Yes / no   

1.3 health care professional classified patient 
correctly 

Yes / no   

1.4 health care professional prescribe treatment 
to failure cases correctly 

Yes / no   

1. 5 health care professional prescribe treatment 
to defaulter cases correctly 

Yes / no   

1.6 health care professional trace defaulter cases Yes / no   
2. Recording and reports    
2.1 availability of patient registration cards Yes / no   
2.2 availability of sputum  investigation forms Yes / no   
2.3 availability of patient transfer cards Yes / no   
2.4 health care professional fill the registration 
book correctly 

Yes / no   

3. Drugs    
3.1 availability of the TB drugs according to the 
stander 

Yes / no   

3.2 storage of the TB drugs according to the 
stander 

Yes / no   

4.Laboratory     
4.1 availability of microscopes  Yes / no   
4.2 availability of equipments and materials for 
sputum microscopic diagnosis  

Yes / no   

4.3 keeping of all smear positive slides  and 10% 
of smear negative slides for quality assurance 

Yes / no   

5. Defaulter tracing    
5.1 availability of defaulters tracing registration 
book 

Yes / no   

5.2 health care professional knows how to fill in 
defaulter tracing registration book correctly 

Yes / no   

5.3 defaulter classified correctly  Yes / no   
5.4 availability of transportation method to trace 
defaulters  

Yes / no   

6. TB patient contacts    
6.1 health facility trace positive TB patients 
contacts 

Yes / no   

6.2 availability of TB patients contacts 
registration book 

Yes / no   
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3. Instrument Title: Focus Group Discussion Guide 
 

Total focus group time:    2 hours  
Break:   15 minutes 
 

 
 
 

OVERALL QUESTIONS TO ANSWER IN FOCUS GROUP DISCUSSIONS 
 

The challenges and needs for performing a good standard tuberculosis control programme in 
Khartoum State. 

 
 

General guide for leading the focus group discussion  
 
I. Introduction  

1. Welcome participants and introduce yourself.  
2. Explain the general purpose of the discussion and why the participants were chosen.  
3. Discuss the purpose and process of focus groups 
4. Explain the presence and purpose of recording equipment and introduce observers.  
5. Outline general ground rules and discussion guidelines such as the importance of 

everyone speaking up, talking one at a time, and being prepared for the moderator to 
interrupt to assure that all the topics can be covered.  

6. Reviews break schedule and where the restrooms are. 
7. Address the issue of confidentiality.  
8. Inform the group that information discussed is going to be analyzed as a whole and that 

participants' names will not be used in any analysis of the discussion. 
  
Discussion Guidelines: 
 

We would like the discussion to be informal, so there’s no need to wait for us to call on you to 
respond.  In fact, we encourage you to respond directly to the comments other people make.  If you 
don’t understand a question, please let us know. We are here to ask questions, listening, and make sure 
everyone has a chance to share.  

If we seem to be stuck on a topic, we may interrupt you and if you aren’t saying much, we may 
call on you directly.  If we do this, please don’t feel bad about it; it’s just our way of making sure we 
obtain everyone’s perspective and opinion is included.  
 

We do ask that we all keep each other’s identities, participation and remarks private.  We hope 
you’ll feel free to speak openly and honestly.   
 

As discussed, we will be tape recording the discussion, because we don’t want to miss any of 
your comments.  No one outside of this room will have access to these tapes and they will be destroyed 
after our report is written.  
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Helping are my assistant’s ______ and _______.    They will be taking notes and be here to assist me if 
I need any help.  
Issues for focus group exploration: 

1. Technical issues: 
1. TB patient management (diagnosis, treatment, and follow-up in form of guidelines and 

methods). 
2. TB control programme reporting system (methods, frequency, distribution, feedback). 
3. TB control programme supervision (methods, frequency, feedback, benefits). 
4. TB control programme meetings (frequency, feedback, benefits). 
5. Human recourses: 

1. Staffing ( adequacy, training, motivation, and relations) 
6. Logistics: 

1. Drug supply (availability, quality, methods of distribution, and storage). 
2. Laboratory supply (availability, quality, methods of distribution, and storage). 
3. Registration and reporting materials (availability, quality, and methods of 

distribution). 
4. Programme materials and guidelines (availability, simplicity, and quality,). 

7. TB programme financing: 
1. TB control programme budget at all level ( adequacy, continuity, and  timely)  
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4. Focus group discussion questions 
 
Technical issues 

1. Is the system of tuberculosis diagnosis and treatment in the state is well functioning? 
2. Do you think tuberculosis data documentation system works as it should? 
3. What about tuberculosis supervision system at different levels? 
4. Do you agree with meetings system for tuberculosis control programme at Khartoum 

state at different levels? 
 
Human resources 

5. Do you think the staffing number at each level is enough to conduct the programme 
activities? 

6. What do you think about the training system for the staff who works in the programme at 
different level? 

 
 
Logistics 

7. Is the drug supply system is perfect system? 
8. Is the laboratory supply system is perfect system? 
9. Do you think all the logistics need for performing different programme activities are 

available? 
 

Defaulter and contact tracing systems 
10. What do you think about defaulter and contacts tracing systems?
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5. Standard WHO indicators for assessment of tuberculosis control programme 
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University of Southern Denmark 
Faculty of Health Sciences 

Unit for Health Promotion Research TB-related risk factors, knowledge, attitudes, stigma and health-
seeking practices among TB patient s and their neighbors in Khartoum state, Sudan. 
Date: ___ / ___ / ___         locality: _______________health area: _______________ 
area: _______________   interviewer: _______________    
 
Part (1) 
Information to read to respondent: 
We wish to learn about your knowledge, attitudes and practices regarding tuberculosis (TB) as well as risk 
factors for TB. We hope to understand your needs and the best way to bring information to you, as well as 
barriers to seeking medical care. The information you provide will be used to improve TB control. 
 
Your answers will not be released to anyone and will remain anonymous. Your name will not be written on the 
questionnaire or be kept in any other records. Your participation is voluntary and you may choose to stop the 
interview at any time. 
Thank you for your assistance. 
 
Interviewer: Place an X in the box of the selected answer(s).Do not read responses unless the directions indicate. 
 

General and demographic questions 
1. How old are you? 

 1. Under 30  
 2. 31–40 
 3. 41–50 
 4. Over 50 

2. What is the interviewee gender? 
 1. Male   
 2. Female 

3. What is your marital status? 
 1. Married  
 2. Single 
 3. Divorced 
 4. Widower 

4.What is the highest level of education you have completed? 
 1. No school  
 2. Elementary 
 3. High school 
 4. College 
 5. Higher education (professional or post-graduate) 
 6. Religious schooling only 
 7. Literacy classes only 

5. What is the type of your residency?  
 1. City  
 2. Village 
 3. Camp 
 4. Other 
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6. What is your current occupation? 
 1. Employee   
 2. Laborer 
 3. Pensioner 
 4. Student 
 5. House wife  
 6. Non worker 
 7. Others ( define)  ---------------------------------------------------------------  

 
7. What is the number of your family members (including yourself)? 

 1. 1 – 3  
 2. 4-7 
 3. More than 7 

8. What is the number of rooms in your house?  
 1. 1 – 2  rooms  
 2. 3 – 4  rooms 
 3. More than 4 rooms 

9. How far do you live from the nearest health clinic or hospital? 
 1. Less than 2 kilometres  
 2. 3–5 kilometres 
 3. 6–10 kilometres 
 4. More than 10 kilometres 

Health-seeking behaviour 
10. Where do you usually go if you are sick, or to treat a general health problem? 

 1. Private clinic   
 2. Government clinic or hospital 
 3. Traditional or homeopathic healer 
 4. Clinic run by an nongovernmental organization or church 
 5. Other: 

 
11. How often do you generally seek health care at a clinic or hospital? (Check one) 

 1. Monthly or more  
 2. Four times a year or more 
 3. Twice a year or more  
 4. Once per year 
 5. Less than once a year but at least twice in past 5 years 
 6. Once in past 5 years 
 7. Never in past 5 years 
 8. Other: (defined)_______________________________________________ 

 
TB knowledge and awareness  

 12.Do you have radio or television at home? 
 1. Yes  
 2. No 
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13.  Where did you first learn about tuberculosis or TB?  
 1. Newspapers and magazines  
 2. Radio 
 3. TV 
 4. Brochures, posters and other printed materials 
 5. Health workers 
 6. Family, friends, neighbours and colleagues 
 7. Religious leaders 
 8. Teachers 
 9. Other (please explain): 

14. The information you got about TB was understandable ? 
 1. Yes fully  
 2. Yes partly 
 3. No 

15. If partly or no  why? 
 1. The information language  used was difficult.  
 2. The information is not clear 
 3. Too much information 
 4. Information incorrect 
 5. Information not complete 
 6. Other (define)  ________________________________________________ 

 
16. Do you think your information about TB is enough? 

 1. Yes  
 2. No 

17. IS  TB a common diseases in your community?  
 1. Yes  
 2. No 
 3. I don't know  

18. In your opinion, how serious a disease is TB? (Check one) 
 1. Very serious   
 2. Somewhat serious 
 3. Not very serious 
 4. I have no idea 

19. How serious a problem do you think TB is in your country/region? (Check one) 
 1. Very serious  
 2. Somewhat serious 
 3. Not very serious 
 4. I have no idea 

20. How many types of TB have you heard?  
 1. One  type (define                                                                   )  
 2. Two types (define                                                                  ) 
 3. More than two (define                                                           )             
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21. What are the signs and symptoms of TB? (Please check all that are relevant) 
 1. Cough  
 2. Cough that lasts longer than 3 weeks 
 3. Coughing up blood 
 4. Severe headache 
 5. Weight loss 
 6. Fever 
 7. Fever without clear cause that lasts more than 7 days 
 8. Chest pain 
 9. Shortness of breath 
 10. Do not know  

 
 22. How can a person get TB? (Please check all that are relevant) 
 1. Through handshakes  
 2. Through the air when a person with TB coughs or sneezes 
 3. Through sharing dishes 
 4. Through eating from the same plate 
 5. Through touching items in public places (doorknobs, handles in transportation) 
 6. Do not know 

23. How can a person prevent getting TB? (Please check all that are relevant) 
 1. Avoid shaking hands  
 2. Covering mouth and nose when coughing or sneezing 
 3. Avoid sharing dishes 
 4. Washing hands after touching items in public places 
 5. Closing windows at home 
 6. Through good nutrition 
 7. By praying 
 8. Do not know 
 9. Other (please explain):___________________________________ 

 
24. In your opinion, who can be infected with TB? (Please check all that are relevant) 

 1. Anybody   
 2. Only children 
 3. Only women 
 4. Only old people 
 5. Only poor people 
 6. Only homeless people 
 7. Only alcoholics 
 8. Only drug users 
 9. Only people living with HIV/AIDS 
 10. Only people who have been in prison 

 
25. Can TB be cured? 

 1. Yes  
 2. No 
 3. I have no idea 
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26. How can someone with TB be cured? (Check all that apply/are relevant.) 
 1. Herbal remedies  
 2. Home rest without medicine 
 3. Praying 
 4. Specific drugs given by health centre 
 5. Do not know 
 6. Other:_________________________________________________________ 

 
27. How long is the TB treatment? 

 1. Less than 3 months  
 2. 3 months  
 3. 6 months 
 4. 9 months 
 5. 1 year 
 6. I have no idea 

 
28.Where the TB patient can get the treatment? 

 1. Governmental hospital  
 2. Health centers 
 3. Private hospitals 
 4. Private clinic 
 5. Non-governmental organization clinic, 
 6. Elsewhere  
 7. I have no idea 

 
29 Do you think there is  vaccination against TB? 

 1. Yes  
 2. No  
 3. I have no idea 

 
 

30. If Yes, do  you think that TB vaccination will protect you against TB? 
 1. Yes  
 2. No 
 3. I have no idea 

31. Does any of your family members have TB? 
 1. Yes  
 2. No  

32. Does any of your neighbours have TB? 
 1. Yes  
 2. No  
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33. Does any of your friends have TB? 
 1. Yes  
 2. No 

34. What was your reaction when you found out that you have TB? (Choose one) 
 1. Fear  
 2. Surprise 
 3. Shame 
 4. Embarrassment 
 5. Sadness or hopelessness 

35.Who did you talk to about your illness? 
 1. Doctor or other medical worker  
 2. Spouse 
 3. Parent 
 4. Child(ren) 
 5. Other family member 
 6. Close friend 
 7. No one 

36. What the first thing  you did when you had symptoms of TB? (Check all that apply) 
 1. Go to health facility  
 2. Go to pharmacy 
 3. Got to traditional healer 
 4. Pursue other self-treatment options (herbs, etc.) 
 5. Wait and see  
 6. Other:  

37. How expensive do you think TB diagnosis  is in this country? (Please check  one) 
 1. It is free of charge  
 2. It is reasonably priced 
 3. It is somewhat/moderately expensive 
 4. It is very expensive 
 5. Interviewer: If respondent gives monetary amount, note the amount here: 
 38. How expensive do you think treatment is in this country? (Please check  one) 
 1. It is free of charge  
 2. It is reasonably priced 
 3. It is somewhat/moderately expensive 
 4. It is very expensive 
 5. Interviewer: If respondent gives monetary amount, note the amount here: 

TB attitudes and stigma 
39. In your community, how is a person who has TB usually regarded/treated? 

 1. Most people reject him or her  
 2. Most people are friendly, but they generally try to avoid him or her 
 3. The community mostly supports and helps him or her 
 4. Other (please explain):_____________________________ 

 
 

  40. Do you think that HIV positive people should be concerned about TB? 
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 1. Yes, why (                                                                                   )  
 2. No, why  (                                                                                   ) 
 3. Do not know 

41. Do you feel ashamed if you have TB? 
 1. Yes, why (                                                                                  )  
 2. No, why  (                                                                                  ) 
 3. I don't know  

 
42. Do you hide your TB disease  from the others? 

 1. Yes  
 2. No 
 3. I don't know  

43. Do you think TB will affect your social relations? 
 1. Yes  
 2. No 
 3. I don't know  

44. Do you think TB will affect your work? 
 1. Yes  
 2. No 

45. Do you think TB will affect your marital relation? 
 1. Yes  
 2. No 
 3. I don't know  

46. Do you  prefer to live isolated? 
 1. Yes  
 2. No 
 3. I don't know  

47. Do you think TB affects the chance for marriage ? 
 

 1. Yes  
 2. No 
 3. I don't know  

48.  Do you think TB leads to infertility for women? 
 

 1. Yes  
 2. No 
 3. I don't know  

49. Do you think TB affects your family responsibilities? 
 

 1. Yes  
 2. No 
 3. I don't know   

TB awareness and sources of information 
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50. Do you wish you could get more information about TB? 
 1. Yes  
 2. No 

51. What are the sources of information that you think can most effectively reach people like you with 
information on TB? (Please choose the three most effective sources) 

 1. Newspapers and magazines  
 2. Radio 
 3. TV 
 4. Billboards 
 5. Brochures, posters and other printed materials 
 6. Health workers 
 7. Family, friends, neighbours and colleagues 
 8. Religious leaders 
 9. Teachers 

Satisfaction about TB services 
52. What do you think about TB center services offered? 

 1. Excellent   
 2. Very good 
 3. Good 
 4. Bad 

53. What do you think about TB health care workers attitude towards patients? 
 1. Positive  
 2. Negative 
 3. Neither positive nor negative 

54.What do you think about TB center appearance? 
 1. Excellent   
 2. Very good 
 3. Good 
 4. Bad 

55. What do you think about number of people seeking treatment in TB center? 
 1. Too many  
 2. Many  
 3. Few 
 4. Very few 

56. What do you think about waiting time in TB center ? 
 1. 15 minutes  
 2. 15 – 30  minutes 
 3. 30 minutes – 1 hour 
 4. More than 2 hours 
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Part (2) Illness perception 
 
1. How much does your TB disease affect your life? 
              0                        1                          2                   3                    4                       5           

No affect at all                                                                                               affects my life severely 
 
2. How long do you think your TB disease will continue? 
             0                        1                          2                   3                    4                        5           
     a very short time                                                                                                  forever  
 
3. How much control do you feel you have over your TB disease? 
            0                        1                          2                   3                    4                       5           
   Absolutely no control                                                                      extreme amount of control 
 
4. How much do you think your treatment can help your illness? 
            0                        1                          2                   3                    4                       5           
    Not at all                                                                                                         extremely helpful 
 
5. How much do you experience symptoms from your TB disease? 
           0                        1                          2                   3                    4                       5           
   No symptoms at all                                                                                    many severe symptoms 
 
6. How concerned are you about your illness? 
           0                        1                           2                   3                    4                        5           
   Not at all concerned                                                                               extremely  concerned 
 
7. How well do you feel you understand your TB disease? 
          0                          1                          2                   3                   4                        5           
   Don’t understand at all                                                                         understand very clearly 
 
8. How much does TB disease affect you emotionally? (e.g. does it make you angry, scared, upset or 
depressed? 
         0                         1                           2                     3                   4                      5           
  Not emotionally affected at all                                                   extremely emotionally affected  
 
9. Please list in rank-order the three most important factors that you believe caused your TB disease. 
The most important causes for me:- 
1. __________________________________ 
2. __________________________________ 
3. __________________________________ 
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Part(3) SF 
1.Overall, how would you rate your health in the past month? 

 1. Excellent  
 2. Very good 
 3. Good 
 4. Fair 
 5. Poor 
 6. Very poor 

2. During the past month, how much did your TB disease limit your usual physical activities (such 
as walking or climbing stairs)? 

 1. Not at all  
 2. Very little 
 3. Somewhat 
 4. Quite a lot 
 5. Could not do physical activities 

3. . During the past month, how much difficulty did you have doing your daily work, both at home 
and away from home, because of your TB disease? 

 1. Not at all  
 2. Very little 
 3. Some 
 4. Quite a lot 
 5. Could not do daily work 

4. How much bodily pain have you had in the past month? 
 1. None  
 2. Very mild 
 3. Mild 
 4. Moderate 
 5. Severe 
 6. Very severe 

5. During the past month, how much energy did you have? 
 1. Very much  
 2. Quiet a lot 
 3. Some  
 4. A little  
 5. None  

6. During the past month, how much did your TB disease limit your usual social activities with 
family or friends? 

 1. Not at all  
 2. Very little 
 3. Some 
 4. Quite a lot 
 5. Could not do social activities 
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7. During the past month, how much have you been bothered by emotional problems (such as 
feeling anxious, depressed or irritable)? 

 1. Not at all  
 2. Slightly  
 3. Moderately  
 4. Quite a lot  
 5. Extremely  

8. During the past month, how much did personal or emotional problems keep you from doing your 
usual work, school or other daily activities? 

 1. Not at all  
 2. Very little  
 3. Some  
 4. Quite a lot  
 5. Could not do daily activities  
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University of Southern Denmark 
Faculty of Health Sciences 

Unit for Health Promotion Research  
TB-related risk factors, knowledge, attitudes, stigma and health-seeking practices among TB 
patient s and their neighbors in Khartoum state, Sudan. 
Date: ___ / ___ / ___         locality: _______________health area: _______________ 
area: _______________   interviewer: _______________    
Part (1) 
Information to read to respondent: 
We wish to learn about your knowledge, attitudes and practices regarding tuberculosis (TB) as well as risk 
factors for TB. We hope to understand your needs and the best way to bring information to you, as well as 
barriers to seeking medical care. The information you provide will be used to improve TB control. 
 
Your answers will not be released to anyone and will remain anonymous. Your name will not be written on the 
questionnaire or be kept in any other records. Your participation is voluntary and you may choose to stop the 
interview at any time. 
Thank you for your assistance. 
Interviewer: Place an X in the box of the selected answer(s).Do not read responses unless the directions indicate. 
 

General and demographic questions 
1. How old are you? 

 1. Under 30  
 2. 31–40 
 3. 41–50 
 4. Over 50 

2. What is the interviewee gender? 
 1. Male   
 2. Female 

3. What is your marital status? 
 1. Married  
 2. Single 
 3. Divorced 
 4. Widower 

4.What is the highest level of education you have completed? 
 1. No school  
 2. Elementary 
 3. High school 
 4. College 
 5. Higher education (professional or post-graduate) 
 6. Religious schooling only 
 7. Literacy classes only 

5. What is the type of your residency  
 1. City  
 2. Village 
 3. Camp 
 4. Other 
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6. What is your current occupation? 
 1. Employee   
 2. Laborer 
 3. Pensioner 
 4. Student 
 5. House wife  
 6. Non worker 
 7. Others (define______________________________) 

 
7. What is the number of your family members, (including yourself)? 

 1. 1 – 3  
 2. 4-7 
 3. More than 7 

8. What is the number of rooms in your house?  
 1. 1 – 2  rooms  
 2. 3 – 4  rooms 
 3. More than 4 rooms 

9. How far do you live from the nearest health clinic or hospital? 
 1. Less than 2km  
 2. 3–5 kilometres 
 3. 6–10 kilometres 
 4. More than 10 kilometres 

Health-seeking behaviour 
10. Where do you usually go if you are sick, or to treat a general health problem? 

 1. Private clinic   
 2. Government clinic or hospital 
 3. Traditional or homeopathic healer 
 4. Clinic run by an nongovernmental organization or church 
 5. Other:___________________________ 

 
11. How often do you generally seek health care at a clinic or hospital? (Check one.) 

 1. Monthly or more  
 2. Four times a year or more 
 3. Twice a year or more  
 4. Once per year 
 5. Less than once a year but at least twice in past 5 years 
 6. Once in past 5 years 
 7. Never in past 5 years 
 8. Other:(define_________________________________) 

 
TB knowledge and awareness  

 12. Do you have radio or television at home? 
 1. Yes  
 2. No 
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13.  Where did you first learn about TB?  
 1. Newspapers and magazines  
 2. Radio 
 3. TV 
 4. Brochures, posters and other printed materials 
 5. Health workers 
 6. Family, friends, neighbours and colleagues 
 7. Religious leaders 
 8. Teachers 
 9. Other (please explain): 

14. The information you got about TB was understandable ? 
 1. Yes fully  
 2. Yes partly 
 3. No 

15. If partly or no;  why? 
 1. The information language  used was difficult.  
 2. The information is not clear 
 3. Too much information 
 4. Information incorrect 
 5. Information not complete 
 6. Others(define                                                                  ) 

16. Do you think your information about is TB enough? 
 1. Yes  
 2. No 

17. IS  TB a common disease in your community?  
 1. Yes  
 2. No 
 3. I don't know  

18. In your opinion, how serious a disease is TB? (Check one) 
 1. Very serious   
 2. Somewhat serious 
 3. Not very serious 
 4. I have no idea 

19. How serious a problem do you think TB is in your country/region? (Check one.) 
 

 1. Very serious  
 2. Somewhat serious 
 3. Not very serious 

20. How many types of TB have you heard of?  
 1. One  type ( define                                                                  )  
 2. Two types ( define                                                                 ) 
 3. More than two (define ____________________________  )             
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21. What are the signs and symptoms of TB? (Please check all that are relevant) 
 1. Cough  
 2. Cough that lasts longer than 3 weeks 
 3. Coughing up blood 
 4. Severe headache 
 5. Weight loss 
 6. Fever 
 7. Fever without clear cause that lasts more than 7 days 
 8. Chest pain 
 9. Shortness of breath 
 10. Do not know  
 22. How can a person get TB? (Please check all that are relevant) 
 1. Through handshakes  
 2. Through the air when a person with TB coughs or sneezes 
 3. Through sharing dishes 
 4. Through eating from the same plate 
 5. Through touching items in public places (doorknobs, handles in transportation, etc.) 
 6. Do not know? 
 7. Other (please explain):_____________________________________________ 

 
23. How can a person prevent getting TB? (Please check all that are relevant) 

 1. Avoid shaking hands  
 2. Covering mouth and nose when coughing or sneezing 
 3. Avoid sharing dishes 
 4. Washing hands after touching items in public places 
 5. Closing windows at home 
 6. Through good nutrition 
 7. By praying 
 8. Do not know? 
 9. Other (please explain):_______________________________________________ 

 
24. In your opinion, who can be infected with TB? (Please check all that are relevant.) 

 1. Anybody   
 2. Only children 
 3. Only women 
 4. Only old people 
 5. Only poor people 
 6. Only homeless people 
 7. Only alcoholics 
 8. Only drug users 
 9. Only people living with HIV/AIDS 
 10. Only people who have been in prison 

25. Can TB be cured? 
 1. Yes  
 2. No 
 3. I have no idea 
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26. How can someone with TB be cured? (Check all that apply/are relevant) 
 1. Herbal remedies  
 2. Home rest without medicine 
 3. Praying 
 4. Specific drugs given by health centre 
 5. Do not know 
 6. Other: 

27. How long is the TB treatment? 
 1.  Less than 3 months  
 2. 3 months  
 3. 6 months 
 4. 9 months 
 5. 1 year 
 6.     I have no idea 

28. Where can the TB patient get the treatment? 
 1. Governmental hospital  
 2. Health centers 
 3. Private hospitals 
 4. Private clinic 
 5. Non-governmental organization clinic 
 6. Elsewhere  
 7. I have no idea 

29. Do you think there is vaccination against TB? 
 1. Yes  
 2. No 
 3. I have no idea 

30. If yes, do  you think that TB vaccination will protect you against TB? 
 1. Yes  
 2. No 
 3. I have no idea 

31. Does  any of your family members haveTB? 
 1. Yes  
 2. No 

32. Does any of your neighbours haveTB? 
 1. Yes  
 2. No  
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33. Does any of your friends  have TB? 

 1. Yes  
 2. No 

34. What would be your reaction if  you found out that you had TB? (Choose one) 
 1. Fear  
 2. Surprise 
 3. Shame 
 4. Embarrassment 
 5. Sadness or hopelessness 
 6. Other: 

35. Who would you talk to about your illness? 
 1. Doctor or other medical worker  
 2. Spouse 
 3. Parent 
 4. Child(ren) 
 5. Other family member 
 6. Close friend 
 7. No one 

36. What would be the first thing  you  would do if you had symptoms of TB?  
 1. Go to health facility  
 2. Go to pharmacy 
 3. Got to traditional healer 
 4. Pursue other self-treatment options (herbs, etc.) 
 5. Wait and see  
 6. Other:  

37. How expensive do you think TB diagnosis  is in this country? (Please check  one) 
 1. It is free of charge  
 2. It is reasonably priced 
 3. It is somewhat/moderately expensive 
 4. It is very expensive 
 5. Interviewer: If respondent gives monetary amount, note the amount here: 
 38. How expensive do you think TB treatment is in this country? (Please check  one) 
 1. It is free of charge  
 2. It is reasonably priced 
 3. It is somewhat/moderately expensive 
 4. It is very expensive 
 5. Interviewer: If respondent gives monetary amount, note the amount here: 

TB attitudes and stigma 
39. In your community, how is a person who has TB usually regarded/treated? 

 1. Most people reject him or her  
 2. Most people are friendly, but they generally try to avoid him or her 
 3. The community mostly supports and helps him or her 
 4. Other (please explain): 

 
40. Do you think that HIV positive people should be concerned about TB? 
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 1. Yes  why (                                                                                )  
 2. No why (                                                                                  ) 
 3. Do not know 

41. Would you feel ashamed if you had TB? 
 1. Yes, why (                                                                                )  
 2. No why (                                                                                  ) 
 3. I don't know  

42. Would you hide TB if you had it from the others? 
 

 1. Yes  
 2. No 
 3. I don't know  

43. Do you think TB would affect your social relations? 
 

 1. Yes  
 2. No 
 3. I don't know  

44. Do you think TB would affect your work? 
 

 1. Yes  
 2. No 

45. Do you think TB would affect your marital relation? 
 1. Yes  
 2. No 
 3. I don't know  

46. Would you  prefer to live isolated if you had TB? 
 1. Yes  
 2. No 
 3. I don't know  

47. Do you think TB affects the chance for marriage ? 
 1. Yes  
 2. No 
 3. I don't know  

48.  Do you think TB leads to infertility for women?  
 1. Yes  
 2. No 
 3. I don't know  

49. Do you think TB would affect your family responsibilities?  
 1. Yes  
 2. No 
 3. I don't know   

 
TB awareness and sources of information 
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50. Do you wish you could get more information about TB? 
 1. Yes  
 2. No 

51. What are the sources of information that you think can most effectively reach people like you with 
information on TB? (Please choose the three most effective sources) 

 1. Newspapers and magazines  
 2. Radio 
 3. TV 
 4. Billboards 
 5. Brochures, posters and other printed materials 
 6. Health workers 
 7. Family, friends, neighbours and colleagues 
 8. Religious leaders 
 9. Teachers 

Satisfaction about TB services 
52. What do you think about TB center services offered? 

 1. Excellent   
 2. Very good 
 3. Good 
 4. Bad 

53. What do you think about TB health care workers’ attitudes.toward patients? 
 1. Positive  
 2. Negative 
 3. Neither positive nor negative 

54.What do you think about TB center appearance? 
 1. Excellent   
 2. Very good 
 3. Good 
 4. Bad 

55. What do you think about  the number of people seeking treatment in TB center? 
 1. Too many  
 2. Many  
 3. Few 
 4. Very few 

56. What do you think about waiting time in TB center ? 
 1. 15 minutes  
 2. 15 – 30  minutes 
 3. 30 minutes – 1 hour 
 4. More than 2 hours 

 
 

Thank you very much for participating in our survey. 
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10.3 CONSENT LETTER 
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Questionnaire for Tuberculosis in Sudan TB awareness, prevalence of TB stigma, illness 
perceptions and quality of life in Gezira state 

 
 
SerialNumber……………..........…………                           Date……………………………… 
Name of Respondent ….....…………..……                         Locality …………………….…… 
 
 
 

Introduction: My name is……………………….. I’m working for Tuberculosis control 

programme in Sudan . We are interviewing TB patients as well as other patients attending this 

health facility.  

 

Confidentiality and consent:  I’m going to ask you some questions. Your answers are 

completely confidential. We will use your name and the serial number just for the purpose of 

matching and completeness of the information we received from you and other information 

we need from your documents. You may end this interview at any time you want. However, 

your answering to these questions will help us to assess the system to strengthen it. We 

would greatly appreciate your help in responding to our study. The interview will take about 

2 hours. Would you be willing to participate? 

(Signature of interviewer certifying that informed consent has been given verbally by the 

respondent.) 

 

 

 

 

            Signature…………............................                            Date………………………………….. 
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