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Summary 

Tuberculosis (TB) is a preventable infectious disease which, if not controlled, has 

major public health implications. TB remains a leading infectious cause of death 

globally, with almost two million deaths per year. Currently, one-third of the world's 

population is infected with TB. 

In 1991,640 TB cases were notified in Ireland. The national trend in TB notifications 

was downward until 2003, when 407 TB cases were notified to the Health Protection 

Surveillance Centre. Data for Ireland for 2004 and 2005 show that TB notifications 

are increasing. Four hundred and sixty one TB cases were notified (crude 

rate11.81l 00,000 population) in 2005. The proportion of TB cases notified amongst 

non-Irish nationals has risen from 8.3% of notified cases in 1998 to almost one-third 

of notified cases in 2005. To date no case of extensively-drug resistant TB has been 

recorded in Ireland but cases of multi-drug resistant TB have been recorded on an 

almost annual basis since 1999. 

The epidemiological pattern seen in Ireland today mirrors that seen in the United 

States of America (USA) in the 1980s. In the USA, in the 1970s and early 1980s as 

TB incidence rates fell, clinical expertise in TB control was diluted, federal funding to 

the TB programme was withdrawn and TB programmes were disbanded. During the 

late 1980s there was a resurgence of TB in the USA. Factors that contributed to the 

resurgence were the increasing prevalence of human immunodeficiency virus (HIV) 

infection, increasing rates of homelessness, the emergence of drug resistance, 

nosocomial outbreaks and - most importantly - a deterioration in the capacity of the 

TB programmes to treat people until cured. 
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In Ireland the TB control programme is currently carried out by healthcare staff 

including hospital physicians and public health doctors. Treatment of TB patients in 

most instances is carried out by hospital physicians. The role of the public health 

doctor in the TB control programme includes contact-tracing and BCG vaccination. 

The Medical Officer of Health, a public health doctor, has powers under Irish 

legislation to detain a patient who does not adhere to TB treatment. 

The changing epidemiological profile of TB in Ireland is a challenge to the current TB 

control programme. The adequacy of the programme to address current and future 

challenges should be assessed. 

This study examined the delivery of the TB control programme in the Northern Area 

Health Board (NAHB). The NAHB with a population of almost 500,000 people has 

TB rates greater than the national average. The study utilised both qualitative and 

quantitative methodologies to evaluate the delivery of TB services during the period 

2000-2004. 

In the qualitative research, health service providers (HSPs) and patients identified 

strengths and weaknesses of the current TB control programme. The strengths ofthe 

current TB control programme included the expertise and experience of public health 

doctors, access to specialist TB services for some patients and access to initial 

diagnostic facilities (chest-ray and sputum analysis). However, HSPs reflected more 

on perceived weaknessrather than strengths of the current TB service. Weaknesses 

included a lack of specialist TB services for many patients, poor hospital and public 

health infrastructure and a perceived loss of clinical expertise amongst some treating 
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clinicians. The need to update guidelines and strengthen the current legislative 

framework were also identified as issues. 

The quantitative analysis identified the insidious nature of TB disease with almost 

two-thirds of patients symptomatic for more than one month prior to diagnosis. A 

lack of awareness of symptoms was a contributory factor to delay in diagnosis. Over 

one-quarter of TB patients were delayed in accessing hospital services. A substantial 

proportion of patients (over 60%) in this study required admission for treatment and 

more than half of those admitted required hospitalisation for four or more weeks. 

TB treatment was carried out by a number of service providers in the NAHB, leading 

to a fragmentation of services with no standardised follow-up. Best practice would 

indicate that TB treatment should be delivered in centres of excellence, be patient

centred and coordinated by a small number of physicians with appropriate training. 

This study also analysed diffemces between TB cases and TB contacts. Significant 

socio-demographic differences were found between TB cases and their contacts 

despite their shared environment. 

Recommendations emanating from this study include 

1. The Health Service Executive placing TB control higher on its agenda. 

2. Developing new national TB guidelines. 

3. Strengthening current legislation in relation to patient detention and treatment 

4. Strengthening of current hospital and public health TB services by 

12 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
:1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

a. Provision of negative pressure rooms and inpatient beds for 

management of TB patients 

b. Extension of joint clinics with hospital and public health physicians 

c. Centralisation of the management of TB patients 

d. Adoption of a patient centred, case management approach 

e. Providing TB medication at the outpatients 

f. Development of a national TB reference laboratory 

g. Development of performance indicators for the TB service. 

5. Improving knowledge and awareness of TB amongst all groups including 

health professionals. 

6. Reducing treatment delay by targeting high-risk groups. 
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Chapter 1. Introduction 

1.1 TB control 

Tuberculosis (TB) is an infection of the lungs and other organs caused by 

Mycobacterium tuberculosis but occasionally by Mycobacterium bovis, africanum or 

canettLi TB fulfils the criteria as an important public health issue because of its 

frequency (incidence and prevalence) severity (mortality rate, hospitalisation rate), 

costs, preventability, communicability and public interest.2 

Whilst the majority of new cases occur in the developing world, TB remains an 

important public health issue in the developed world. Multi-drug resistant TB (MDR

TB) has become more common and the emergence of extensively drug resistant TB 

(XDR-TB) has emerged as a serious threat to TB control programmes.3
,4 

Strategies of TB control in the developing world are dependent on 

• Active case finding and 

• Implementation of a Directly Observed Therapy Short-course (DOTS) regime. 

Strategies of TB control in the developed world are dependent on 

• Early identification of TB cases, detennination of infectivity status, isolation 

and chemotherapy 

• Early case finding through contact-tracing 

• Provision of chemoprophylaxis for those with latent TB infection (LTBI) 

• An effective BCG vaccination programme. 
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The World Health Organisation (WHO), in collaboration with the International Union 

Against Tuberculosis and Lung Disease (IUTBLD), produced the third edition of 

"Treatment of Tuberculosis: Guidelines for National Programmes" in 2003.5 These 

guidelines recognised that, in addition to poverty, migration and the increase in TB

human immunodeficiency virus co-infection (TB-HIV), barriers to the elimination of 

TB include 

• Failure to ensure access to diagnostic and treatment services 

• Inadequate treatment regimes and failure to use standard treatment regimes 

• Misguided policies for health sector reform including cuts in healthcare 

budgets 

• Lack of supervision and information management systems for the rigorous 

evaluation of treatment outcomes of TB patients. 

In November 2005 the Advisory Council for the Elimination of TB (ACET), the 

Centre for Diseases Control (CDC) and the Infectious Diseases Society of America 

(ID SA) recognised the return to low incidence rates of TB (4.5/100,000) in the United 

States of America (USA) and proposed recommendations for its control and future 

elimination.6 Barriers to the eventual elimination of TB were identified. These 

included 

• Prevalence of TB amongst foreign-born 

• MDR-TB and XDR-TB 

• Delays in detecting and reporting pulmonary TB cases 

• Deficiencies in protecting contacts of persons with infectious TB and 

responding to TB outbreaks 
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• Maintenance of clinical and public health expertise in an era of declining 

incidence. 

1.2 Global epidem iology of TB 

In 1993 the WHO declared TB a global emergency.7 The WHO has now gathered 

together 11 years of TB surveillance data. In 2005, 199 countries reported on their 

strategies to control TB.3 Using surveillance and survey data, the "Global 

Tuberculosis Control Report 2007" estimated that 8.8 million new cases of TB 

occurred worldwide (140/100,000) in 2005, with 7.4 million of these occurring in 

Asia and Sub-Saharan Africa (Figure 1.1). Of these, 3.9 million (62/100,000) were 

pulmonary smear positive cases, serving as a possible locus of future infection if not 

appropriately treated. The report also highlighted that 674,000 TB cases (1111 00,000) 

were co-infected with HIV. In 2005 it was estimated that 1.7 million people 

(28/100,000) died world-wide from TB disease.3 
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The WHO has ranked the 22 countries with the highest total disease burden (Table 

1.1). These 22 developing countries accounted for 4.1 million new and relapse cases 

in 2005. Since 2000, a1122 countries have participated in a DOTS strategy, coverage 

of which ranged from 68% of cases in Brazil to 100% of cases in many African and 

Asian countries. This strategy is a central component of WHO TB policy. 

Table 1.1 Total TB case notifications for 22 countries with highest TB burden 
2005 d' 'd t 100000 I ti " an mCl ence ra es per ',' popu a on 
Country Population Case Notification 2005 Incidence rate per 

1,000s (new and relapse) 100,000 population 
Kenya 34,256 102,680 641 
Zimbabwe 130,410 54,454 601 
South Africa 47,432 270,178 600 
Cambodia 14,071 35,535 506 
Mozambique 19,792 33,231 447 
Uganda 28,816 41,040 369 
Ethiopia 77,431 124,262 344 
UR Tanzania 38,329 61,022 342 
Philippines 83,054 137,100 291 
NiQeria 131,530 62,598 283 
DRCongo 57,549 97,075 256 
Indonesia 222,781 254,601 239 
Bangladesh 141,822 123,118 227 
Pakistan 157,935 137,574 181 
Myanmar 50,519 107,009 171 
Vietnam 84,238 94,994 175 
Afghanistan -29,863 21,844 168 
India 1,103,371 1,156,248 168 
Thailand 64,233 57,895 142 
~sian Federation 143,202 127,930 119 

na 1,315,844 894,428 100 
Brazil 186,405 80,209 60 

, . 4 Source. WHO Global TuberculosIs Control Report 

Thirteen of the 15 countries with the highest TB incidence rates are in the African 

continent (Figure 1.2). These rates are partly explained by the relatively high rates of 

TB-HIV co-infection in these countries. Whilst some countries e.g. Swaziland have 

small populations, 75% ofthe TB cases are HIV co-infected. 
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Figure 1.2 Fifteen countries with the highest TB incident rates (grey bars) and 
incident rates of TB-HI V in adults aged 15-49 (pink bars) 

Incidence (per 100 000 population) 
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1.3 Epidemiology of TB in Europe 

1000 1200 1400 

Fifty-one of fifty-three countries contribute surveillance data to the WHO European 

Region. In 2005,426,717 cases were notified (48.01100,000) - one-third of the global 

crude rate (Figure 1.3). For purposes of TB surveillance the WHO European Region 

is divided into three geographical areas, displaying different levels and trends: (1) 

Western Europe, (2) (Balkans) Central European region and (3) East. The TB 

incidence rates increase progressively when moving from West to East with greater 

divergence between countries seen in more recent years.8 In 2005 WHO Europe 

declared a TB emergency in the Eastern European region.9 A more detailed outline of 

rates in individual countries is contained in Appendix 1. 
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1.3.1 Western Europe 

In 2003, 64,434 (13.6/1 00,000) cases were notified in this region which includes 

Ireland (Figure 1.3, EU-15).9 In 2004, 12 new countries joined the European Union 

(EU). The overall TB rate for those 12 countries joining the EU in 2004 was nearly 

five times greater than the original 15 member states. In 2005, the overall notification 

ratecin this region was 18/100,000 with the new European countries Bulgaria and 

Romania accounting for 35% of the 93,129 cases of TB notified in the region (Figure 

1.3, EU-27).8 Risk factors for infection included male sex, age over 45 years and 

birth outside the notifying country. Overall the proportion of foreign-born ranged 

from 40% to 80% in 17 countries reporting this data. Pulmonary TB was notified in 

81 % of cases of whom 43% were sputum positive. HIV co-infection ranged from 

0.5% (Andorra, Czech Republic) to 10% (Portugal). A treatment completion rate of 

78% for newly-diagnosed pulmonary cases was recorded for 25 countries who 

reported outcome data. 

Figure 1.3 TB notification rates and trends WHO European Region 1995-2005 
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1.3.2 Balkans (Central European Region) 

Eight countries - Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia 

FYR, Romania, Serbia and Montenegro and Turkey - provide data for the Balkans 

(Central European) region. In 2005,27,573 (29/100,000) cases of TB were notified 

(Figure 1.3). The majority 20,535 of cases (74%) were notified from Turkey. Age 

specific incidence was highest in the 45-54 year age group. Pulmonary TB was 

notified in 76% of cases and 50% were sputum smear positive. Data on TB culture, 

drug sensitivity and drug resistance were unavailable for the majority of these 

countries, reflecting a lack of microbiological facilities. 

1.3.3 East 

This region comprises Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Republic 

of Mo ldov a, Russian Federation, Tajikistan, Turkmenistan, Ukraine and Uzbekistan. 

In 2005, this region reported 306,015 cases (11011 00,000) which is close to the global 

crude rate (Figure 1.3). The rates in the East have doubled since 1995 when a rate of 

55.911 00,000 was recorded. Peak age was in the 25-34 year age group, suggesting 

recent transmission rather than reactivation. Pulmonary TB was notified in 85% of 

cases of which 35% were sputum smear positive, which was deemed to be an 

underestimate as many of these countries lack microbiological support. Only four 

countries returned data on drug resistance showing MDR-TB rates of between 11 % 

and 13%. Data from previous years would suggest that drug resistance is a major 

issue in most countries of the former Soviet Union. lO
,1l 
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1.4 Epidemiology of TB in Ireland 

1.4.1 Introduction 

The first national TB survey in Ireland was carried out by Dr. lames Deeney, Chief 

Medical Officer, Department of Health during the period 1950 to 1953. 12 This survey 

established a TB incidence rate of 1891100,000 population. In his autobiography "To 

Cure and to Care" he outlines the methodology used in the survey, including case 

finding by chest x-ray, analysis of milk samples, and the search for factors favouring 

the spread of infection and the lowering of resistance. J3 Transmission amongst family 

members, overcrowding, unemployment, urban dwelling, living in lodgings, poor 

nutrition and alcoholism were identified as contributory factors to TB spread. 

Despite the high incidence of TB in the Irish population in the 1960s and 1970s 

epidemiological data on TB cases remained limited. The Department of Health 

provided aggregate data on number of new cases nationally and whether they were 

pUlmonary or extrapulmonary. No data on age, sex, disease extent and outcome rates 

were provided. 14,15 The number of TB cases has fallen dramatically since the 1950s 

when 7,000 cases were reported annually.16 This decline was due to improvements in 

living conditions and the use of chemotherapy. 

In the 1990s the steady national decline in TB notifications continued from 640 cases 

(18.2/100,000) in 1991 until 2003 when 407 cases (10.4/100,000) were notified 

(Figure 1.4). In 2004, 432 TB cases (11.011 00,000) were notified and provisional data 

for 2005 shows a rise in notifications to 461 cases (11.81100,000 population). 17,18 
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Figure 1.4 Number of TB cases and crude rates per 100,000 population 1991-
2005 
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The Health Protection Surveillance Centre (HPSC), formerly known as the National 

Disease Surveillance Centre, (NDSC) was established in 1998 and is responsible for 

the national collation, analysis and dissemination of infectious disease data. 

Enhanced surveillance of TB commenced in Ireland in 2000. Data collected are based 

on a Euro TB dataset, comprising socio-demographic, clinical, microbiological, risk 

factor and outcome data (Appendix 2). The HPSC publishes annual national TB 

reports which are available on the HPSC web site at www.hpsc-ie. 

Figure I.S outlines crude notification rates per 100,000 and compares Ireland with 

some European and Scandinavian countries over the period 1995-200S. Rates in 

Ireland are similar to the UK and compare favourably with rates in Portugal which has 

the highest rates of the EU-IS countries. The higher rates, in Portugal reflect a high 
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rate (10%) of TB-HI V co-infection and mignition from Africian countries. Rates in 

Scandinavian countries have traditionally been lower than Ireland. 

Figure 1.5 TB Notification rates (cases per 100,000) selected countries 1995-2005 
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1.4.2 "re notifications by age specific incidence rates 2000-2004 

The age specific incidence rate for TB cases notified to the HPSC 2000-2004 is 

outlined in Figure 1.6. 

Figure 1.6 Age specific incidence rates per 100,000 population TB cases 2000-
2004 
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This outlines that peak age specific incidence rates for TB are in those aged over 65 

years with a secondary peak in the 25-34 year age group. 

1.4.3 TB notifications by gender 1998-2005 

The gender profile of TB cases notified 1998-2005 is outlined in Table 1.2. TB is 

more commonly notified in males than in females. 

T bl 12 TB a e , 'fi b noti Ication ty gen d 19982005* er -
Year Total Number Males Females Male to I 

of cases female ratio i 

1998 424 262 162 1.6 
1999 469 284 185 1.5 

i 2000 395 244 159 1.5 
2001 381 241 139 1.7 
2002 408 259 148 1.7 
2003 407 252 154 1.6 
2004 432 257 175 1.5 
2005 461 273 182 1.5 

Source. NDSCIHPSC reports '''4 

.. Data on gender not complete in all cases. 

1.4.4 TB notifications by Irish or foreign-born 1998-2005 

There has been a steady annual increase in the number of foreign-born TB cases from 

8.3% of cases notified ,in 1998 to 30.8% in 2005 (Table 1.3). The latest complete data 

on country of birth is for 2004, which showed that of 129 TB cases of foreign birth, 

105 (81.4%) were born in Africa, Asia or Eastern EuropeY 

T bI 13 TB a e . b I . h b cases )y rIS orn or orelgD-b om 19982005* -
Year Total Irish born Foreign-born 

Number % N % 
.1998 424 35 8.3 
1999 469 65 13.9 
2000 ! 395 347 87.8 45 11.4 
2001 381 307 80.6 63 16.5 
2002 408 271 66.4 123 30.1 
2003 407 300 73.7 89 21.9 
2004 432 290 67.1 129 29.9 
2005 461 288 62.5 142 30.8 

3""4 Source: NDSC/HPSC reports 
*Data on country of birth not completed on all cases 
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1.4.5 Drug resistant TB in Ireland 1998-2005 

Multi-drug resistant TB (MDR-TB) is defined as a TB isolate resistant to at least 

isoniazid and rifampicin, the two most powerful anti-TB drugs?5 With the exception 

of 2002, multi-drug resistant TB cases have been reported each year in Ireland since 

1999 (Table 1.4). To date, no case of extremely drug resistant TB (XDR-TB) defined 

as a TB isolate resistant to at least isoniazid and rifampicin, and is also resistant to any 

fluoroquiniolone and at least one of three injectable second-line anti-TB drugs used in 

TB treatment (capreomycin, kanamycin and amikacin) has not been notified in 

Ireland. 

T bl 14 M It'd a e . u 1- rug reslstan t TB ses in Ireland 1998-2005 ca 
Year Total Number MDRTB 
1998 424 0 
1999 469 2 
2000 395 2 
2001 381 2 
2002 408 0 
2003 407 1 
2004 432 2 
2005 461 3 

Source. NDSCIHPSC reports -.£4 

1.4.6 Outcome for notified TB cases in Ireland 1998-2004 

Outcome data requested on TB cases includes whether of not treatment is completed, 

whether the patient has been lost to follow-up, whether the diagnosis has changed and 

whether the patient has died during the course of treatme~t and, if so, whether death 

was due to TB or another cause. Outcome data is not completed for all notified TB 

cases but the completeness of data has improved over time. 

The proportion of patients known to have completed treatment has increased from 

15.1 % of cases notified in 1999 to 65.5% in 2004. The number of patients lost to 
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follow-up has increased yearly from 1.1 % to 8.1 % of notified TB cases in 2004. The 

proportion of deaths attributed to TB has remained constant over time (Table 1.5). 

Table 1.5 Outcome for TB cases notified 1998-2004 
Year Total I Completed 

number of treatment 
cases 

notified 
N % 

1998 424 N/A* NIA 
1999 469 71 15.1 
2000 395 181 45.8 
2001 381 189 49.6 
2002 408 259 63.5 
2003 407 264 64.9 
2004 432 283 65.5 

.11-~4 Source. NDSCIHPSC reports 
'* NIA= Not available 

Lost to follow-
up 

N % 
N/A NIA 
5 1.1 
6 1.5 
11 2.9 
16 3.9 
30 11.3 
35 7.9 

Deaths due to 
TB 

N % 
6 1.4 
9 1.9 
6 1.5 
5 1.3 
5 1.2 
6 1.5 
5 1.2 

1.4.7 TB notifications by Health Board in Ireland 1998~2005 

I 

I 

The Health Act, 1970, led to the established of eight regional Health Boards for the 

establishment and execution of health policy.26 The Health Boards were set up 

primarily on a population basis. Population growth combined with new demands on 

the health services led to a decision to replace the Eastern Health Board (EHB) with 

three new Area Health Boards under the aegis of the Eastern Regional Health 

Authority (ERHA) in March 2000 (Appendix 3). 

On January 1 st 2005 the Health Boards and the ERHA were abolished and under the 

Health Act, 2004 the Health Service Executive (HSE) was established as a single 

entity to manage the health services.27 As the study in this thesis was undertaken 

during the period 2000-2004, when the Health Boards were in existence, this study 

will describe the service as it existed at that time and challenges posed by the new 

structures will be addressed in the discussion section. 
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An analysis of cases reported to the HPSC 1998-2004, has shown that the rate of TB 

is higher in some Health Board regions than in others. The crude notification rates are 

consistently higher than the national average in the EHBIERHA, Southern and Mid 

Western Health Boards (Table 1.6). 

Table 1.6 Crude notification rate per 100,000 population by Health Board 1998-
2005 

1998 1999 2000 2001 2002 2003 2004 2005 

EHB/ERHA 11.7 10.5 11.0 12.3 11.6 11.9 13.5 13.9 
Midland 4.9 7.4 7.8 3.1 8.4 5.3 4.0 7.1 

Mid Western 14.8 16.8 14.8 7.1 9.4 12.4 13.0 17.1 
North Eastern 9.5 6.6 6.9 11.0 7.0 7.5 6.7 4.1 
North Western 9.0 I 8.7 4.3 5.9 5.4 4.1 7.2 6.8 
South Eastern 8.9 6.2 10.5 4.7 11.6 8.3 8.0 8.7 

Southern 14.3 13.3 14.6 12.4 13.3 16 12.6 13.3 
Western 14.3 19.0 10.8 8.9 8.7 6.0 11.6 12.9 
Ireland 15.3 11.0 10.9 9.7 10.4 10.4 11 11.8 

. .1I-;f.4 Source. NDSCIHPSC reports 

1.4.8 TB notifications in the Eastern Regional Health Authority 1998-

2005 

The Eastern Regional Health Authority (ERHA) comprises the counties of Dublin, 

Kildare and Wicklow andis composed of three Area Health Boards: the Northern 

Area Health Board (NAHB), the South Western Area Health Board (SW AHB) and 

the East Coast Area Health Board (ECAHB). Each Area Health Board is divided into 

a number of Community Services Areas (CSAs) with populations in each CSA 

,varying from 120,000 to over 200,000 (Appendix 4). 

The number of TB cases in the EHBIERHA for the period 2000-2005 are presented in 

Table 1.7 and expressed as a percentage of the national total of TB cases notified for 

that year. Over 40% of TB cases notified nationally occur in the EHB/ERHA region. 
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Table 1.7 Annual TB notifications nationally and for the EHBIERHA region 
1998-2005 

National EHBIERHA 
Total N %. 

1998 424 152 35.8 
1999 469 180 38.3 I 

2000 395 143 36.2 
2001 381 173 45.4 I 

2002 408 162 39.7 
2003 407 167 41.0 
2004 432 189 43.7 
2005 461 195 42.3 

Source NDSCIHPSC reports "-~4 

Within the ERHA, the NAHB and the SW AHB have consistently shown rates above 

the national average (Fig 1.6). These Area Health Boards have CSAs with high levels 

of poverty, unemployment, social disadvantage and illicit drug use, all factors 

traditionally associated with TB transmission.28
-
33 

Figure 1.6 Crude TB notification rates per 100,000 population by Area Health 
Board and nationally 2000-2005 
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1.5 TB control in Ireland 

National guidelines for the investigation and management of TB cases were compiled 

by a multidisciplinary committee in 1996 and are currently being updated. 16 The 

guidelines offer advice on the public health actions to control the spread of TB. 

Guidance is also offered on the treatment of TB. However, the guidelines offer little 

in terms of recommendations for the diagnosis or follow-up of the individual TB 

patient nor do they identifY performance indicators for the service. 

Patients with suspected TB can be referred by their general practitioner to general 

medical, respiratory or infectious disease consultants based in both the private and 

public hospitals for investigation. Alternatively patients can self-present or be 

referred by their general practitioner to the emergency departments attached to acute 

hospitals. There are, therefore, a variety of health care professionals managing TB 

patients in a variety of health care settings. 

The guidelines recommend that management of the TB patient be carried out under 

the auspices of a consultant respiratory physician. 16 In areas where there are no 

respiratory physicians, the treating physician should consult with a respiratory 

physician. The model of joint clinics staffed by respiratory physicians and public 

health doctors is recommended as best practice and is in operation in four hospitals 

nationally: Mater Misericordiae University Hospital Dublin, St James's Hospital 

Dublin, St. Vincent's University Hospital Dublin and Limerick Regional Hospital. 

In Ireland TB is a statutory notifiable disease. All TB cases commenced on a 

programme of curative chemotherapy are statutorily notifiable to the Medical Officer 
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of Health (MOH). The MOH has responsibility for the monitoring and control of 

infectious diseases under the 1947 Health Act. 34 The Act makes provision for the 

exercise of compulsory powers where an infected person or persons refuses to 

voluntarily cooperate with treatment. 

Public health doctors are responsible for the coordination of contact-tracing activities 

and assisting the physician when issues pertinent to the management of the TB patient 

arise e.g. in the organisation of supervised therapy for the patient. In areas where 

there are no joint clinics contact-tracing is undertaken at a variety oflocations around 

the country (personal communication, Dr. Margaret 0' Sullivan, Consultant in public 

health medicine, Department of Public Health, HSE Southern region). These 

locations include 

• Health centres 

• District Hospital outpatients 

• Dedicated public health "Chest Clinic" 

• On-site (school, institution or workplace). 

BCG vaccination is also an element of the TB control programme in Ireland. 35 Whilst 

the National Immunisation Advisory Committee recommends a national neonatal 

BCG policy this has not been uniformly implemented. Cork, Galway, Mayo and 

Roscommon do not currently provide neonatal BCG. 
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1.6 Challenges to TB control 

The challenges to TB control in Ireland are similar to those experienced in developed 

countries with low rates of TB. With free movement between many European 

countries, issues pertinent to TB control in Europe could impact on TB control in 

Ireland. In essence, global health has become local health and challenges and risk 

factors become similar the world over. Issues have already impacted as a result of 

migration from high-incident countries and will further impact on TB rates in Western 

European countries including Ireland are 

• High rate of TB notifications in young adults 

• High rates ofMDR-TB 

• Emergence ofXDR-TB 

• Co-infection with HIV 

• Lack of screening programmes targeting high-risk groups. 

Migrants can experience difficulties in accessing medical services due to language 

difficulties, fear of authority and cultural mores.36 The Irish data clearly outline that 

TB rates are increasing amongst non-Irish nationals who accounted for 30% oftotal 

notifications in 2005. 18 Whilst some limited screening is offered to asylum seekers, 

there is no screening for migrant workers, foreign students and those entering the 

country illegally. 

Challenges that led to a resurgence of TB in the USA in the mid-1980s could occur in 

low-incidence European countries such as Ireland.6
,37 In the USA, the decrease in TB 

rates in the 1970s and early 1980s resulted in a loss of clinical expertise in TB 

management. Commitment to the TB programme both from the political and health 

31 



sector was lost and TB programmes were disbanded.6
,37 The epidemiological pattern 

seen in the United States in the 1980s of a plateauing in rates followed by a rising rate 

is being mirrored by the pattern seen in Ireland today. Rising rates in Ireland point to 

the need to strengthen current TB services in NAHB and nationally. IS 

Peamount Hospital, originally established as a sanatorium for TB patients in 1912, 

provided inpatient services to the majority of TB patients who required admission 

from the ERHA. This facility closed in April 2005 and an alternative facility has not 

yet been provided. 

Ireland at present does not have a national TB refernce laboratory despite a 

recommendation by a Comhairle na nOspideal report in 2000 that this be 

established.38 Isolates must be sent to the United Kingdom for molecular typing. 

Whilst surveillance data can provide information on trends, little information exists on 

the operational aspects of the TB programme in Ireland from the perspective of either 

the health service providers or the patients. Without identifying what is happening 

within the current service, one cannot envisage ideal service or set targets for 

performance indicators. This research will examine the TB service in the NABB, an 

area of high TB incidence, from the perspective of those involved in the management 

of the service and of those attending the service - TB patients and TB contacts. It will 

identify strengths and weaknesses of the current service and will identify where 

service delivery might be improved. 
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Chapter 2. Aims and Objectives 

2.1 Aim of the study 

The aim of this study is to evaluate the TB service in the Northern Area Health Board 

(NAHB) over the five year period 2000-2004, from the perspective of the three major 

stakeholders- TB cases, TB contacts and health service providers. This study will 

identify strengths and weaknesses of the current TB services and make 

recommendations that will inform policy and prevention strategies in the future. 

2.2 Objectives of the study 

The objectives of the study are to 

1. Assess how service providers, TB cases and TB contacts perceive the current 

TB service, seek their assessment of barriers to treatment and their vision of an 

ideal service. 

2. Assess, amongst TB patients diagnosed in the NAHB 2000-2004, factors 

associated with treatment delay. 

3. Assess, amongst TB cases diagnosed in the NAHB 2000-2004, the TB 

programme in different hospital settings- frequency of patient follow-up, 

frequency and type of investigations carried out and information given to 

patients. 

4. Assess compliance with TB treatment amongst pulmonary TB cases attending 

the NAHB services over the period 2000-2004. 

5. Assess complHmce with chemoprophylaxis amongst TB contacts who attended 

the NAHB contact-tracing services over period 2000-2004. 
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6. Assess knowledge of TB disease and its transmission amongst TB cases and 

contacts attending services in the NAHB over the period 2000-2004. 

7. Assess satisfaction of TB cases and TB contacts with the service provided 

over the period 2000-2004. 

8. Make recommendations to inform decisions for the future management of the 

TB programme. 
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Chapter 3. Literature Review 

3.1 Introduction 

Evaluation of health programmes is an essential aspect of public health medicine 

today. Recognising that programme evaluation had evolved over time and without 

standardisation, a multidisciplinary group at the Centre for Disease Control (CDC) in 

Atlanta, developed a framework for programme evaluation in public health.39 The 

CDC framework document defines programme evaluation as the" systematic 

collection of information about the activities, characteristics and outcomes of 

programmes to make judgements about the programme, improve programme 

effectiveness and to inform decisions about future development". 39 The CDC 

identifies steps in programme evaluation which can be undertaken in a non-linear 

fashion for effective evaluation.39 The steps include: 

• Engagement of stakeholders: persons involved in or affected by the 

programme and primary users of the evaluation 

• Description of the programme in terms of effects, activities, resources, context 

and model 

• Evaluation of design, identifying the purpose of the programme and assessing 

effects 

• Gathering the evidence 

• Making conclusions and linking conclusions to agreed standards thus ensuring 

use of 

• evaluation and sharing lessons learnt. 
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Any programme evaluation should consider what aspects of the programme will be 

evaluated, what evidence will be used in consideration of programme performance 

and definition of success of the programme, what conclusions can be drawn from the 

evaluation and how they will influence public health policy. 

3.2 Objectives of literature review 

The objectives of the review are to examine the literature in relation to 

1. International models of TB control 

2. Knowledge of TB disease 

3. Treatment delay 

4. Adherence and compliance with TB medication 

5. Factors associated with poor adherence to TB treatment 

6. Satisfaction with TB services 

3.3 Search strategy 

A number of methods were used to seek information on the above topics. Electronic 

databases were accessed using the Internet. These included Medline, CINAHL and 

the Cochrane library. 

Medline was accessed using Pubmed from 1985 to May 2007 with the following 

search terms: " tuberculosis", "health knowledge, attitudes, practice" "patient 

compliance", "patient non compliance", ~'patient adherence", "patient nonadherence", 

"patient non-adherence", "patient refusalof treatment", "directly observed therapy", 

"patient dropouts", "treatment refusal", "patient participation", "treatment delay" 

"patient satisfaction", ''patient dissatisfaction", "patient acceptance of healthcare", 
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"treatment outcome", "treatment failure, "prevention and control", "evaluation 

studies", "delivery of health care". 

Searches were made with different heading combinations using the Boolean operators 

("AND", "OR"). The search strategy is outlined in Appendix 5. 

Searches were restricted to Human Tuberculosis and English Language. Emphasis 

was placed on studies in the developed world which relate to health services and 

healthcare issues similar to Ireland. Articles were obtained through the institutional 

websites, through local health board library facilities, through the University College 

Dublin medical library and via interlibrary loan. 

In the USA, TB programme funding was entirely eliminated from the Centre for 

Disease Control (CDC) budget in 1972.37 In 1989 the World Health Organisation 

(WHO) had a TB budget of only $2.5 million for global TB control, and a staff of 

only two professionals.37 The lack of TB research in the1970s and early 1980s 

reflected the perception that TB was not a high priority and funding to TB 

programmes had been restricted. Following the resurgence of TB in the 1980s and 

the reallocation of resources to the TB programme there was a renewed interest in TB 

research. The author thus restricted searches to the period 1985 to 2007 when the 

bulk of TB research was published. 

The author was alerted when relevant articles were published in the following 

journals: 

• The International Journal of Tuberculosis and Lung Disease 

• American Journal of Respiratory and Critical Care Medicine 
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• Canadian Respiratory Journal 

• Thorax 

• Journal of Respiratory Disease 

• Morbidity and Mortality Weekly Report 

• Tuberculosis and Respiratory Disease 

• European Respiratory JournaL 

Additional searches were carried on the following websites: 

• Department of Health and Children, Ireland. (DoHC) http://www.dohc.ie/ 

• Department of Health, UK http://WVfW.dh.gov.ukIHome/fs/en 

• Health Protection Surveillance Centre (HPSC) http://www.hpsc.ie 

• World Health Organisation (WHO) http://www.who-intlenl 

• National Institute for Health and Clinical Excellence (NICE) 

http://www .nice. org. uk/ 

• Centre for Disease Control and Prevention (CDC) http://www.cdc.gov/ 

• Health Protection Agency England and Wales (HPA) www.hpa.org.uk/ 

• Health Protection Scotland http://www .hps. scot.nhs. ukJ 

• Stop TB Partnership http://www.stoptb.org/ 

• International Union against TB and Lung Disease (IUTBLD) 

http://www.iuatld.orglfull picture/enlframesetlframeset.phtml 

• Global Alliance for TB Drug Development http://www.tballiance.org/. 

Contact was made with international co-ordinators of TB programmes to obtain 

infonnation on various TB control models internationally. 
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National TB Guidelines were accessed to determine standards laid down for both 

clinical evaluation of the patient and TB programme evaluation. 

The author also attended the following international TB conferences in conjunction 

with this research: 

"TB in European Cities - A Review of TB issues in 6 Major European Cities" 

Paris October 6th 2005. 

"The Changing Face of Tuberculosis in Northern Ireland - Current Issues, 

Future Problems" - Belfast November 23rd 2005. 

"World TB day: TB- A Global Disease- International Approachesfor Control and 

Prevention" - Mater Misericordiae University Hospital, Dublin March 24th 2006. 

"World TB day: The Elimination of TB - Now is the Time" - Royal College of 

Physicians of Ireland March 22nd 2007. 

3.4 International models of TB control 

The literature describes various models of TB control. The generalities of the TB 

programme in the United States are presented followed by a detailed description of 

the application of that model in N ew York and Massachusetts. Models in Canada, the 

United Kingdom, the Netherlands, Switzerland and Sweden are then outlined. 

3.4.1 United States of America 

The increase in TB notifications in the United States of America (USA) in the late 

1980s and early 1990s forced the USA to reconsider the funding and organisation of 
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the TB control programme.37
,40 Recognising that state and local TB programmes has 

been weakened by inadequate staffing, resources and funding support, the CDC 

produced a guidance document in 1995, "Essential Components of a TB Control and 

Prevention Programme" identifYing core elements needed to revitalise the existing 

TB programme. 41 The core elements of this control programme included 

• Conducting overall planning and policy;development 

• Identification of people with clinically active TB 

• Management of patients with or suspected of having TB disease 

• IdentifYing and treating those with latent TB infection (LTBI) 

• Surveillance 

• Laboratory and diagnostic services 

• Training and education 

• Interaction with community groups. 

Whilst laying down this guidance, the CDC recognised that the programme should 

take account oflocal TB morbidity and that the programme priorities and objectives 

should reflect the specific needs of the local community. The control programme 

should be supported by a legal framework to ensure patient confidentiality, prompt 

reporting of both suspect and confirmed TB cases and provision for the detention of 

patients unwilling or unable to complete treatment. 

The CDC guidance did not make recommendations for the type and number of staff 

required to provide a service, but recommended that provision of both staff type and 

number reflect both the local TB morbi~ity and the needs of the community. It 

recommended that a case manager be assigned to each TB case. The case manager is 
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accountable for ensuring that each TB case receives the appropriate medication, is 

educated about TB and the consequences of non-compliance and that contacts· are 

examined. Other staff comprising a variety of disciplines physicians with an expertise 

in TB, outreach workers (nurse or lay staff), nurse managers and interpreters to 

support the case manager. TB cases should be interviewed within three days and 

contact-tracing should commence within seven days. 

Identifying the continuing but diminishing downward TB incidence in the United 

States since 1992, the CDC revised its guidance regarding TB control in 2005 to 

include previous priorities of case management and contact-tracing, but also 

included targeted testing for LTBI and screening high-risk groupS.42 The CDC also 

recognised that participation in global initiatives is important in prevention of a 

resurgence of TB in the USA and is working with the Stop TB Partnership to decrease 

TB incidence in high-risk areas. The Stop TB Partnership is a network of over 400 

international organisations including public and private sector bodies, government and 

non-government organisations, and has developed a "Global Plan" to control TB.43 

As part of their strategy they recognised the need to set out specific measures for 

monitoring and evaluation, including TB prevalence surveys, household health 

surveys and modelling and analysis of routine data. 

The American Thoracic Society (ATS) has made recommendations for the clinical 

evaluation of TB patients.42
,44 Their guidelines recommended that 

• Patients with suspected pulmonary TB have three sputum samples sent for 

microbiological examination at 8-24 hour intervals 
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• Sputum induction (e.g. by saline nebulisation) be carried out for those patients 

unable to spontaneously produce sputum 

• Patients with initial positive TB culture have antibiotic susceptibility testing 

carried out. Testing for second line antibiotics should be carried out in those 

with a prior history of TB or those patients known to have prior contact with a 

confinned drug resistant TB case 

• Sputum positive patients should have follow-up microbiological examination 

at two-weekly intervals until two consecutive sputum samples are negative on 

direct stain 

• Repeat drug susceptibility testing be carried out on sputum samples that 

continue to stain positive after three months 

• Patients should be seen at least monthly for clinical examination 

• RN testing be undertaken for all TB patients, with provision of appropriate 

support and counselling services 

• Liver and renal function tests are measured for all adults with TB. Repeat 

testing is only recommended if abnonnalities in biochemistry were noted at 

the initiation of treatment or if there is a clinical indication for repeating these 

tests 

• A chest X-ray is recommended at treatment completion as a baseline for future 

investigations. Chest x-ray examination is considered useful at the end of two 

months treatment, but not particularly necessary. 

3.4.1.1 TB programme - New York City 

In 1992, New York City was at the height of a TB epidemic with 3,811 new cases 

(51.1 per 100,000 population) notified. In addition to the recognised contributory 
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factors to the resurgence of TB in the USA, a sub-epidemic of drug resistant TB was 

. identified in a number of documented nosocomial outbreaks.45
,46 Measures 

undertaken to tackle the epidemic in New York included the adoption of the CDC 

guidance, the implementation of a DOT programme and improved treatment for those 

with HIV co- infection.41
,47 

The New York City Department of Health and Mental Hygiene established the New 

York Bureau of TB Control which operates a network of ten clinics throughout New 

York City. Clinics are staffed by board-certified physicians, nursing and non-medical 

personnel. Case management is central to the management of TB cases. This 

includes 

• Patient interview 

• Review of existing medical records for information on previous medical 

treatment 

• Evaluation of diagnostic procedures and prescribed treatment 

• Patient education and supports to improve adherence 

• Directly Observed Therapy (DOT) 

• Use of legal sanctions to promote adherence.48 

In 2005,984 TB cases were reported, reflecting a 74.0% decline since 1992. In 2005, 

73.4% of all TB patients received DOT, including 94.4% ofMDR-TB and 82.5% of 

all pUlmonary smear positive cases.48 Notification of TB cases to the statutory 

authorities within 24 hours occurred in 87.1 % of cases. Interviewing of the index 

case occurred within three days of notification in 91.2% of reported cases. Treatment 
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completion rates of 86.9% were reported for patients notified in 2004. In keeping 

with the 2005 CDC guidance an evaluation is underway ofLTBI activities.42 

3.4.1.2 TB programme - Massachusetts 

In 2005, 265 cases of TB (4.17 per 100,000 population) were notified in the State of 

Massachusetts of which 205 cases (77.4%) occurred in patients born outside the 

United States.49 Massachusetts law requires that all TB cases (suspect and confirmed) 

are reported within 24 hours to the Department of Public Health by physicians and by 

laboratories. Massachusetts uses a system of nursing case management to coordinate 

the care of TB cases reported. 50 Each case of confirmed or suspected TB is assigned a 

Public Health Nurse affiliated with the patient's local Board of Health. Assignment is 

based on patient's residence; there are 273 Boards of Health in Massachusetts. This 

nurse becomes the patient's case manager. 

Case managers, working with patients' physicians, are responsible for all aspects of 

care for their patients and contacts including 

• Medical: treatment administration (may include DOT) and clinical monitoring 

• Non-medical: addressing patient/family education and social issues 

• Contact investigation 

• Education of the public about TB. 

The local Board of Health case managers receive advice and assistance from one of 

five designated Tuberculosis Surveillance Area (TSA) nurse-specialists from the 

Massachusetts Department of Public Health who assist the local nurse case managers 

to coordinate patient care, education and contact investigation. 50 
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In Massachusetts, a discharge planning conference between healthcare providers and 

the local public health department is required by law before a new TB suspect or case 

can be discharged from an inpatient facility. The conference must include the local 

Board of Health case manager, the patient's healthcare provider(s), and hospital 

discharge planners. Home assessment by the case manager is carried out prior to the 

patient being discharged, to prevent placing potentially vulnerable household 

members at risk and to coordinate outpatient follow-up for continuation and 

completion of therapy. Other sites may be visited as necessary (e.g. work, school, 

pubs, etc.) by the nurse for the same purpose (personal communication Dr. John 

Bernardo, Professor of Medicine and Tuberculosis Control Officer, Department of 

Public Health, Massachusetts). 

State-supported TB clinics, staffed by TB specialty physicians (pulmonary or 

infectious diseases specialists) are located across the state providing diagnostic and 

treatment services for TB infection and disease. Inpatient involuntary detention is 

available in a locked 14-bedded TB treatment unit at Lemuel Shattuck Hospital, a 

state hospital managed by the Department of Public Health. 

3.4.2 TB programme - Canada 

In 2005, 1,616 TB cases (5.0 per 100,000 population) were reported to the Canadian 

Tuberculosis Reporting System (CTRS) of whom 1,018 cases (63.0%) occurred in 

foreign-born. 51 Canada is divided into ten provinces and three territories for 

administrative purposes. Health and healthcare are provincial or territorial 

responsibilities in Canada. TB control programmes differ, depending on the 

jurisdiction in question (personal communication, Melissa Phypers, Senior 
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Epidemiologist Tuberculosis Prevention and Control, Public Health Agency of 

Canada). 

TB control is based on two different model types52 

• A centralised programme which has been adapted from the sanatorium 

services and exists in British Colombia and western Canada and which has 

resulted in a standardisation of services and high cure rates 

• A decentralised programme operating in Ontario, Quebec and eastern Canada 

which evolved following declining rates of TB in Canadian born. 

The programmes have been developed through a partnership approach between public 

health, treating physicians and primary care. Programme planning is a public health 

function and is based on local needs assessment. Programme evaluation addressing 

performance indicators including treatment completion rates and timely reporting are 

analysed yearly by public health departments. A physician with expertise in TB 

treatment and public health staff are jointly responsible for case management. The 

duties of public health staff include contact-tracing, education and assessment for 

compliance. 

3.4.3 TB programme - United Kingdom 

TB rates in the United Kingdom (UK) began to increase in the early 1990s, 

particularly in cities such as London, reflecting the pattern seen in the USA a decade 

previously. In London, a lower proportion of cases occurred in HIV-infected 

individuals and lower rates ofMDR-TB were recorded than in New York. However, 

there were similarities in the epidemiology and the effectiveness (or otherwise) of TB 
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control measures. 53 A high prevalence of TB was observed in areas with lower 

socioeconomic groups, ethnic minorities, homeless, nosocomial transmission, lack of 

isolation facilities, poor surveillance systems and a lack of coordination between 

service providers. 

In 2004, the Chief Medical Officer published an Action Plan" Stopping Tuberculosis 

in England".54 The Action Plan was adapted from CDC Guidelines on prevention and 

control of TB published in 1995.41 The three primary programme goals were 

• A reduction in the risk of people being newly infected with TB in England 

• Provision of high quality treatment and care for all people with TB 

• Maintenance oflow levels of drug resistance. 

The Action Plan recognised the need to standardise and co-ordinate work practices 

throughout the country and the need to develop multidisciplinary TB networks with a 

named co-ordinator. A robust public health infrastructure with an appropriately 

skilled workforce, reflecting local caseload, was considered necessary to address TB 

control. 

The prevention and control of TB in the UK rests with the Primary Care Trusts 

(PCTs), supported by the local Consultant in Communicable Diseases. Practices for 

disease management can vary across PCTs, including provision of inpatient treatment, 

drugs used in treatment and length of patient follow-up. TB management is 

influenced by recommendations of the British Thoracic Society and National Institute 

for Health and Clinical Excellence (NICE) Guidelines.55
,56 
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The Joint Tuberculosis Committee of the British Thoracic Society recommended that 

patient care be directed by physicians with training and expertise in TB, who work in 

partnership with specialist TB nurseslhealthcare advisors. 56 Since 1994 the Joint 

Tuberculosis Committee of the British Thoracic Society has recommended a staffing 

resource of one full-time clinical nurse specialist/healthcare advisor per 50 TB case 

notifications and appropriate clerical support. 

The role of the specialist nurse includes 

• Patient interview 

• Contact-tracing 

• Compliance assessment 

• DOT 

• HIV screening and counselling. 57 

In those areas where there are no dedicated TB nurses or health visitors, it is 

recommended that the treating clinician become more involved in the broader aspects 

of TB control, including treatment support for the patient and contact-tracing. A 

review of TB in the London area in 2003, suggests that TB there is not currently 

under control with a TB incidence rate of 41.3/1 00,000. This review recognised the 

need for a patient-centred approach, with improvement in access, diagnosis and social 

supports. Lack of a case management approach with appropriately trained staff, and 

poor surveillance systems were identified as barriers to TB control. 58 

NICE TB guidelines do not make any specific recommendations on the clinical 

investigation required by the TB patients.55 However, the guidelines recommend the 

management of TB cases by specialised TB services, or combined HIV /TB services 
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or paediatric services as appropriate. The guidelines recommend the provision of a 

key worker and care plan for all TB patients and the adoption of adherence strategies. 

3.4.4 TB programme - The Netherlands 

In 2004, 1,344 cases of TB were notified in the Netherlands (8.2 perlOO,OOO 

population) of which 874 cases (65.0%) occurred in foreign-bom. 59,6o Policy 

decisions are made by the National Tuberculosis Policy Committee, a 

multidisciplinary group comprising those involved in TB control in the Netherlands 

(TB unit doctors, chest physicians, microbiologists and nurses).61 The TB programme 

is provided by a network of 40 clinics operating throughout the country, staffed by a 

TB doctor, nurses, laboratory technicians and ancillary staff. Duties carried out 

include TB treatment, DOT, screening in high-risk groups (asylum seekers; prisoners, 

immigrants from high prevalence area who stay more than three months in the 

Netherlands, sailors working at sea, drug addicts and the homeless) and BCG 

vaccination in select groups. The programme achieved cure rates of over 80%. 

However, the Netherlands Tuberculosis Policy Committee in 2006 expressed concern 

that TB expertise may be lost in an era of declining incidence.60 

3.4.5 TB programme - Sweden 

In 2005,528 cases of TB were recorded in Sweden (6.0 per 100,000 popu1ation).3 In 

Sweden TB control is an integrated part of the health system. TB patients are treated 

by primary care physicians (personal communication Anders Tegnell, Director 

Communicable Diseases Prevention and Control, Stockholom, Sweden). TB is a 

notifiable disease under Swedish law. 
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3.4.6 TB programme - Switzerland 

In 2005,528 cases of TB were recorded in Switzerland (7.0 per 100,000 population).3 

TB patients are treated by primary care physicians. A nurse-led screening programme 

is provided for asylum seekers from high incidence areas. Contact-tracing is 

delegated to the physician (general practitioners or consultants) with responsibility for 

the index case (personal communication, Peter Helbling, Medical Officer, Public 

Health Directorate, Switzerland). 

3.4.7 Summary of findings in relation to international models of TB 

control 

The literature describes various models of TB control. There is no single ideal model 

of best practice and elements ofthe specific models (staffing and funding) are 

difficult to ascertain. Differences between models may reflect the epidemiology and 

healthcare systems and resources in the individual countries. 

In the USA dedicated TB services with funding and a supportive legal framework 

have been successful in tackling the TB epidemic there. The adoption of a case 

management approach was central to the success of the USA. TB programme but is 

resource intensive. Whilst a similar programme has been advocated in the UK, the 

necessary resources have not been made available. In countries where the TB rates 

have been traditionally low (Switzerland and Sweden) it is questionable if their 

decentralised programme could respond to a TB resurgence. Several of the countries 

allude to screening of high-risk individuals but data on the success of these 

programmes are not provided. 
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International guidelines vary in their recommendations regarding patient follow-up. 

The frequency of follow-up investigations is dependent on the resources available 

and, in particular, on microbiological facilities. 

3.5 Studies of evaluation of orB programmes 

Statistics are published regularly by countries on treatment outcomes for TB patients 

but evaluation of data presented and operational elements of the control programme 

are rarely undertaken in countries of low incidence. Roselle carried out a six year 

review (1991-1997) of TB programme effectiveness in hospitals run by The 

Department of Veteran Affairs, Washington, to determine the effectiveness of a 

centrally administered programme.62 The programme included recommendations for 

triage of patients with suspected TB, appropriate therapy for patients with active 

disease and DOT. Engineering controls within the hospital setting included use of 

appropriate directional airflow and number of air exchanges per hour in hospital 

rooms. 

Standardisation of procedures resulted in a decrease in the total number of reported 

cases of TB throughout the veterans healthcare system (nationally and regionally), 

with the case rate decreasing at a rate significantly greater than that seen in the USA 

as a whole (p < 0.0001). Multi-drug resistant TB and TB-HIV co-infection also 

decreased over the study period. This study demonstrated that a standardised 

approach in a large, centrally administered health system can be effective in TB 

control. 
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Rodrigo examined the effectiveness of the Barcelona TB control programme over a 

13 year period (1987 to 1999) and used the quantitative data on 11,485 cases to 

predict indicators that might be used for evaluation of TB programmes.63 The 

primary objective of the Barcelona programme was a yearly reduction in the 

incidence of TB by 12%. The programme was assessed on the basis of TB incidence 

rates, patient control and treatment, and preventative strategies. The study found that 

TB incidence rates, TB meningitis rates in childhood, medication adherence rates, 

diagnostic delay and the effectiveness of TB contact-tracing programme could be 

used as indicators of the effectiveness ofa TB programme. The authors identified 

that the lack of a "Gold standard" limited comparability with other TB programmes. 

Rodrigo carried out a further study to assess the evaluation of TB control programmes 

in prison and found that the above indicators combined with the use of a DOTS 

strategy led to an effective TB control programme. 64 

3.6 Knowledge of TB disease 

3.6.1 Introduction 

TB is one of the most serious but preventable communicable diseases in the world. 

Health actions such as the recognition of symptoms, access to medical services and 

adherence to TB treatment, can be facilitated by improved educational programmes, 

particularly in those at high-risk. According to the Health Belief Model, health 

actions are based on motivational determinants, including knowledge about disease, 

perceived susceptibility and cues to action such as education.65 Non-adherence to 

treatment can result from inadequate knowledge of the disease and its treatment. 

Educational programmes must begin with an understanding of the knowledge base of 

52 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I~ 

I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

participants so that erroneous perceptions and beliefs can be addressed and knowledge 

base expanded. 

3.6.2 Methodological issues with TB knowledge studies 

Studies of knowledge of TB disease have been carried out amongst the general public, 

high-risk groups including homeless adults, intravenous drug users (IDU) and those 

with a history of TB disease.66
-
74 Study design is generally cross-sectional and results 

may only have implications for the targeted population. In some studies high refusal 

rate may bias results. Qualitative methods have more recently been adopted as a 

technique to investigate knowledge, attitudes and quality oflife issues amongst TB 

patients.72
,74 Where qualitative methods have been utilised, the preferred method has 

been individual patient interview. Marra established that most TB patients did not 

wish to participate in group settings e.g. focus group in which details of their disease 

were explored.72 

3.6.3 Studies of TB knowledge. 

3.6.3.1 General public 

Only two studies addressed knowledge of TB amongst the general public and both 

found that TB knowledge was poor.66
,67 In 2003, Alinger carried out a study in the 

USA, which utilised the National Health Inquiry Survey (NHIS) to examine 

knowledge and perceived risk of TB. This was the first reported national study of 

knowledge of TB in the USA.66 The NHIS is a multi-purpose health survey 

conducted by the CDC to estimate health of the USA population. Five questions were 

used to assess TB knowledge and perceived risk of TB disease amongst a sample of 

14,727 members of the public. Self-perceived knowledge of TB was considered high 
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amongst participants with 78.1 % considering that they had knowledge of TB. 

However, only 33.2% identified the correct mechanism for TB transmission, 

indicating that actual knowledge of TB is lower than perceived knowledge. Older 

age, higher family income and duration of education were associated with better 

knOWledge. Race and gender were not associated with better TB knowledge. 

Corless in 2002, posted four multiple choice questions about TB on a non-medical 

internet site for a period of two months.67 The questions addressed 

• Common TB symptoms 

• TB transmission 

• TB causation 

• Risk factors for TB. 

A total of 564 responses were received with 65.1 % of responses from North America, 

14,6% from Europe, 12.3% from Australia and New Zealand and the remainder from 

Africa, the Indian subcontinent and South America. This study was biased toward(:l 

those with internet access indicating a good level of general education. Despite this 

only 45.0% of the 564 participants correctly identified the correct mode of TB 

transmission and only four percent answered all four questions correctly. 

3.6.3.2 High-risk groups 

Studies of knowledge of TB in high-risk groups have been carried out amongst 

homeless groups, inner city minorities and IDUs.68-71 Tulsky in 1993, conducted a 

cross-sectional survey amongst residents of five homeless hostels (study population 

470) in California. The response rate was 62.8% (295 respondents).68 The study, 

conducted by patient interview, assessed knowledge of previous TB testing and 
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treatment (both curative and preventative), knowledge about TB disease and its 

transmission and perceived susceptibility to TB. Self-reported lifetime skin testing 

(Mantoux testing) for TB was reported by 206 (92.4%) respondents of whom 63 

(21.6%) reported a positive skin test with 36 ofthese 63 (57.1 %) stating they had 

taken preventative therapy. Knowledge of the symptoms of TB ranged from 59.0%-

92.8% for the main TB symptoms with cough most commonly reported. Knowledge 

ofairbome transmission was correct in 86.5% but 23.0%-62.0% had misconceptions 

about other mechanisms of spread and there was confusion with mechanisms of HI V 

transmission. 

Marinac's study was conducted amongst 505 inner city residents in Kansas in 1995.69 

The study instrument was a six-page survey utilising 36 questions on aetiology, 

prevalence, transmission, symptoms and treatment of TB and was administered by 

face-to-face interview. It is unclear from reports of this study how participants were 

selected and whether some people refused to participate. The respondents were 

predominantly African-American with a female to male gender ratio of2:1. This 

study found knowledge deficits regarding aetiology, transmission and treatment of 

tuberculosis with 50.0% of participants responding incorrectly to the questions posed. 

Despite female participants indicating that they had greater self-reported knowledge 

about TB, men were more knowledgeable than women in identifying that children 

were at high-risk of TB disease and also in identifying the high overall burden of TB 

in the USA at that time. 
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Studies have been carried out amongst IDUs in New York City.70,71 Wolfe assessed 

knowledge of TB disease and its transmission amongst 494 clients attending New 

York's Methadone treatment services in 1992 and 1993.71 Knowledge of airborne 

transmission was good with 458 respondents answering correctly. However, 67-92% 

of respondents incorrectly identified other forms of transmission such as genetic 

inheritance or transmission through food and water. Those clients with a past history 

of a positive skin test were more likely to identify the difference between TB disease 

and infection (40% vs. 18%, p<O.OOl). A subsequent study by Salmon in 1999, 

amongst 610 clients attending a needle-exchange programme in New York, utilised 

Wolfe's questionnaire and identified gaps in knowledge regarding TB treatment, 

prevention and transmission. 7o Ninety two percent of respondents identified that TB 

is contagious. Only 92 (15%) of respondents correctly answered three questions on 

TB transmission and 144 (22.4%) correctly answered all five questions on treatment. 

Studies in the USA were carried out at a time of TB resurgence with increased public 

awareness and education programmes targeted at high-risk groups which should have 

improved knowledge levels in these groups. 

3.6.3.3 Patients with TB currently or with a past history of TB 

Studies of patients with TB disease have revealed that patients often have limited 

knowledge about their illness.72,73 Misconceptions about mode of transmission are 

particularly common. Patients on TB treatment and in contact with the health service 

have denied that they have TB despite taking treatment for TB and being advised by 

healthcare professionals of their diagnosis.72 Higher educational attainment and 

employment have been associated with better TB knowledge.73 
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3.7 Treatment delay 

3.7.1 Definitions 

Delays in treatment may be due to delays in presentation to a doctor or hospital 

(patient delay) and/or delayed medical diagnosis and treatment (health system delays) 

and these have been identified consistently in the medicalliterature.75
-
78 

Patient delay can be defined as time from onset of first symptom of TB to the time 

when the patient is first seen by a doctor (general practitioner or hospital doctor) for 

that symptom. Patient delays arise from delay in recognising symptoms given the 

insidious onset of TB, accessing the medical profession and overcoming barriers 

(social, personal and physical) to obtaining care. 77 

Health system delay can be defined as the time between first being seen by a doctor 

for a symptom of TB and the initiation of anti-TB treatment.?? 
, 

Total delay is defined as the sum of patient delay and health system delay. 

There is no agreed duration of delay that is considered acceptable.77
,79,8o Gagliotti 

recommends that the definition of "acceptable delays" in TB care be based on 

knowledge oflocal epidemiology and available health services resources and be 

adaptable to changes in changing demographics.75 Pirkis established an expert group 

to define acceptable standards for the interval between onset of TB symptoms and 

treatment. The group conducted a retrospective chart analysis of 142 patients and 

agreed that a figure of 30 days was acceptable for patient delay and three days for the 

health system delay.8I 
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3.7.2 Consequences of delay 

The majority of TB patients are diagnosed after they seek care for treatment rather 

than detection by contact-tracing or screening programmes.79 Delays in diagnosis 

result in significant patient morbidity and mortality, increased complication rates, 

increased duration of patient infectivity, with an associated increased risk to contacts 

who continue to be exposed both in the home and hospital setting.75,77,78 An untreated 

smear-positive patient may infect, on average, more than 10 contacts.44,82 Early 

initiation of chemotherapy is the most effective mechanism in reducing infectivity.83 

Whilst public health control has focussed on interrupting the chain of transmission by 

treatment of TB cases, contact-tracing and chemoprophylaxis, many patients may not 

suspect their diagnosis or may have difficulties accessing the healthcare system and 

delay seeking care long enough to infect others. Delays of greater than 60 days can 

occur in up to 20% of those infected - a time delay that has been shown to be 

associated with tuberculin skin test conversion in exposed contacts.79 

3.7.3 Methodological issues with studies on treatment delay 

Despite the fact that a number of studies have been published to elucidate the factors 

that contribute to diagnosis and treatment delays in developed countries these studies 

have several limitations. The studies were not set up to purposefully study delays in 

treatment, many are limited by small sample size and availability of information, and 

are biased by popr response rates and difficulties with patient recall. 75,77,78,80,82,84-86 A 

variety of methodologies have been used to access information on delay. A UK study 

was undertaken by Lewis in 2003 and reported on a cohort of 93 patients with culture

proven disease.83 Data was collected from patient case notes and by postal 

questionnaire survey of the patients' general practitioners to determine when the 
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patient first presented with symptoms. A subsequent UK study analysed surveillance 

data on 1,355 TB cases of sputum-positive pulmonary TB in the London area from 

1998-2000 but was limited by missing surveillance data on 402 cases.87 Sherman 

carried out face-to-face interviews and telephone interviews with 378 culture positive 

TB cases in New York City.77 The largest study identified by the author was reported 

by a Spanish TB Research Group in 2005, and addressed health system delay.76 This 

was a multi-centre retrospective study of all cases diagnosed in 13 of 17 Spanish 

regions over the period May 1996 to April 1997 and had a study population of 5,184 

eligible subjects. The authors considered that, as this study had not been purposefully 

set up to collect data on health system delay, data presented could be an 

underestimation of delay. The number of patients and types of delay (median), where 

available for selected studies, are presented in Table 3.1 

T bl 31 M d· ti a e . elan pa ent an d h Ith t d I I ea sys em e ays ID se ecte d tud· s les 
First author and year and Total Median Median health 

country of publication number of patient delay system delay 
patients (we~ks) (weeks) 

Sherman 1994 USA77 184 3.6 2.1 
Calder 2000 AustraliallZ 134 1 7 
Ward 2001 AustraliallU 758 4.1 3.1 
Lewis 2003 UKII3 93 9 5 
Gagliotti 2005 Italy"!!') 271 3.84 9.04 
Diez 2005 Spain76 5,184 Not available 1 
Farah 2006 Norwayllll 83 4 4.7 

Some studies have shown that patient delays exceed health system delays whilst 

others have shown the converse. All studies show that there are a multiplicity of 

factors associated with total delay and that these vary amongst different populations. 
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3.7.4 Factors affecting delay in diagnosis and treatment 

3.7.4.1 Patient delay 

Age and gender 

Younger patients have been shown to experience fewer delays in accessing treatment 

as co-morbidities are less frequent and TB is considered earlier in patients under 45 

years of age.76 Diez identified that 18% of TB cases were HIV co-infected and 

occurred in younger age groups who were subject to close medical follow-up.76 Older 

age and the existence of co-morbidities have been shown to be consistently associated 

with delays in treatment,76,77,87,88 Sherman did not find any association between 

gender and treatment delay. However, both Rodger and Diez found that the index of 

suspicion of TB disease was lower in females than in males.76,87 

Indigenous population in low incidence countries 

In those countries with a low TB incidence, health system delays contributed to delays 

in treatment in the indigenous population reflecting a low index of suspicion and lack 

of awareness of TB amongst service providers.8o,88 

Tvpe of disease and symptoms 

Patients with extrapulmonary disease present with a wide variety of symptoms and 

were likely to experience delay.83 For patients with pulmonary disease, weig.'itt loss 

and haemoptysis, reflecting severe disease, and prolonged symptom duration were 

associated with longer total delays.77 However, health system delays were shorter 

where pulmonary disease was suspected and where the results of smear tests were 

positive.76,77,83,88 There was also a positive correlation between cavitatory disease on 

x-ray, reflecting more severe disease and shorter healthcare delays.76,83 
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Migrant popuiations 

Particular difficulties face immigrant populations. Shennan found among patients 

who attended TB services in New York City, that those whose primary language was 

not English had a significantly longer delay between onset of symptoms and 

presentation to medical services.77 This might reflect difficulties negotiating the 

health system as reported in other studies.79
,64 Rodger found that, for patients not 

born in the UK, a longer time since entry into the UK was associated with increased 

delay in diagnosis.87 Asch found that fear of immigration authorities was the variable 

most closely associated with significant patient delay and was independent of age, sex 

and diagnostic test results.79 

Social and cultural factors have also been shown to influence a patient in seeking 

treatment.88
,89 Rubel, in a review of social and cultural mores of TB patients, found 

that knowledge of the health, culture and beliefs of the patient is critical for successful 

TB treatment.89 In countries of low in~idence, when immigrant patients come to the 

attention of the health services, the health system delays tend to be shorter due to a 

high index of suspicion amongst treating physicians.75
,78 

Homelessness 

Sherman showed that homelessness was associated with significant total delay. This 

was contributed to by the patient having difficulties accessing health services.62
,77 In 

contrast, Diez found that healthcare delays in Spain were shorter for homeless people, 

as the index of suspicion for TB disease was greater in this population.76 
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3.7.4.2 Health system delay 

Reasons for treatment delays by clinicians, despite positive TB culture reports, are 

difficult to ascertain due to the retrospective study designs and because of the large 

number of individual clinicians involved in treatInent. Rao, in his study of delay~ in a 

hospital in Missouri, postulated that poor understandin~' of the implications of a 

positive smear test by healthcare professionals, coupled with a tendency to await final 

TB culture results is a major factor. 18 These findings were supported in studies of 

Norwegian and Italian TB patients.75
,86 Gagliotti found that patients who consulted 

healthcare providers other than respiratory or infectious disease physicians had a 

longer diagnostic delay. He postulated that respiratory or infectious disease 

physicians have a higher index of suspicion for TB, are more likely to order chest x

rays and are more likely to receive results in a timely fashion.75 Farah, in a study of 

83 notified patients, identified that patients with TB symptoms such as cough, weight 

loss and night sweats only had diagnostic testing for TB following unsuccessful 

antibiotic treatment.88 

Rao's study also allowed a comparison of delays in community versus university 

hospitals and found no significant difference in delays between the two types of 

institutions, despite the study coinciding with an intensive national educational 

programme designed to improve the knowledge base of clinicians who were likely to 

encounter TB cases.18 Communication with several healthcare providers in a 

multiplicity of health care settings was shown to delay diagnosis. 
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3.8 Adherence and compliance with TB medication 

3.8.1 Definitions 

Motivating patients to take six or more months of treatment, especially when they 

begin to feel well, can be extremely difficult. Whilst for most medical conditions 

non-adherence has implications only for the patient e.g. hypertension or diabetes, poor 

adherence to treatment of infectious diseases such as TB has serious public health 

implications. 

Haynes defined compliance as "the extent to which a person's behaviour (in terms of 

taking medication, following diets or executing lifestyle changes) coincided with 

medical or health advice".90 The term adherence has been increasingly used as an 

alternative to compliance, as the term compliance has been deemed to have a negative 

and authoritarian connotation. Adherence implies a patient's active participation in 

following medical recommendations rather than passive cooperation in obedience to 

them. 

Low adherence with prescribed medical treatment is common.90
-
93 Typical adherence 

rates for prescribed treatment are approximately 50%.90 A WHO report "Adherence 

to Long Term Therapies - Evidence for Action" states that 

"in developed countries, adherence to long term therapies in the general 

population is around 50% and much lower in developing countries ".94 
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3.8.2 Consequences of poor adherence to orB treatment 

The consequences of poor adherence to TB treatment have been well documented. 

6,42,95,96 They include 

• Extended treatment duration 

• Increased likelihood of emergence of drug resistance 

• Prolonged communicability with increased transmission to contacts 

• Increased hospital admission 

• New infections resulting from transmission by non-adherent patients leading 

to additional contact-tracing 

• Increased treatment costs 

• Increased mortality. 

3.8.3. Factors that influence adherence to treatment 

Over 200 variables have been identified that are associated with patients who default 

on treatment.94 These variables can be divided into 

• Patient characteristics including knowledge, beliefs and attitudes 

• The treatment regime including complexity, duration of treatment, changes in 

treatment and side effects 

• The relationship with the service provider 

• The organisation of delivery of health care. 

In a Cochrane review, Haynes examined interventions for both short and long-term 

adherence with medication.92 This review examined randomised controlled trials of 

interventions to improve compliance with medication for short and long-term 

treatment measuring both adherence and treatment outcome. The review found that 

for short-term treatment e.g. antibiotic course for chest infection, that counselling, 
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written infonnation and phone calls were beneficial. However, for long-tenn 
. . ~ 

treatment more complex methods were required including reinforcement, family 

therapy, psychological therapy and treatment supervision. 

3.8.4 Strategies to improve adherence 

In the USA, poor adherence to treatment regimes has been described as a result of 

difficulties with access to the healthcare system, cultural factors, homelessness, 

substance abuse, lack of social support, rapid clearing of symptoms and 

forgetfulness.42 A number of strategies have been used to improve adherence to TB 

treatment. They include 

• Monetary incentives 68,72,97 

• Use of food and travel vouchers98
-

IOO 

• Health educationlO0
,lol 

• Supervision of TB treatment by a guardian 102 

• Prompts or telephone reminders 103 

• Electronic monitoring of treatment 104, 105 

• Outreach worker supportl06
,I07 

• A combination of mechanisms e.g. monetary incentive and outreach 

worker supportlO8 ,109 

• DOTS
110 

• Involuntary detention. 11 1,112 

No single intervention has been shown to be effective across all patients and settings. 

Monetary incentives/tokens have been shown to be superior to other incentives, either 

alone or combined, in improving adherence.98
,99,109 Pilote in 1996 found that outreach 
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worker support increased adherence to attending for treatment. I06 A subsequent study 

by Tulsky four years later showed the use of outreach workers did not impact on 

completion of therapy at six months. 107 Both studies were carried out amongst the 

homeless in San Francisco. 

There is a lack of rigorous research comparing the various strategies to increase 

adherence.94
,ll3 In the only systematic review ofrandomised controlled trials to 

examine adherence to TB treatment, Volmink and colleagUes identified only five 

trials meeting inclusion criteria. I 14 Six strategies were investigated: 

• Patient reminder letters 

• Monetary incentives 

• Patient education 

• Peer group support through community workers 

• Combination of patient education and incentives 

• Intensive staff supervision. 

All the interventions were found to improve adherence. 

No studies of adherence have been reported amongst UK population. The NICE 

guidelines reported that 94% of clinics in London employed some mechanism to 

improve adherence.55 Strategies included tablet counts, controlled dosage regimes, 

patient contacts and home visits. Sixty-one percent of London clinics used incentives 

to increase clinic attendance including refunding travel costs, monetary incentives, 

food and prizes for children. 
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3.8.4.1 . Directly Observed Therapy Short term 

Directly Observed Therapy Short term (DOTS) is a strategy proposed by WHO as the 

most effective strategy for control of the TB epidemic in the developing world. 115 

The strategy has five key components 

• Government commitment to sustained TB control activities 

• Case detection by sputum smear microscopy amongst symptomatic 

patients self-reporting to the health services 

• Standardised treatment regimens of six to eight months for at least all 

confirmed sputum smear positive cases, with DOTS for at least the 

initial two months 

• A regular uninterrupted supply of a11 essential TB drugs 

• A standardised recording and reporting system that allows assignment 

of treatment results for each patient and of the TB control programme 

overall. 

In developed countries such as Ireland, directly observed therapy (DOT) refers to the 

process whereby TB patients are observed taking their medication by healthcare 

workers in a variety of settings or by family members and not all components of the 

WH 0 strategy as outlined are apparent. 

The effectiveness of DOT has been questioned. A recent Cochrane Review examined 

outcomes (cure and completion rates) for DOT versus self-treatment at home for TB 

treatment and chemoprophylaxis in low , middle and high income countries. 116 Ten 

randomised controlled trials with 3,985 participants met the inclusion criteria. There 

was no statistically significant difference between DOT and self-administrated 
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treatment for the number of people cured (RR 1.02,95% Cl 0.86 to 1.21, 1,603 

participants, four trials) or who completed treatment (RR 1.06, 95% Cl 1.00 to 1.13, 

1,603 participants, four trials). Home DOT treatment proved more beneficial than 

DOT provided in a clinical setting. 

The results of randomised trial~ to date provide no assurance that DOT compared with 

self-administered treatment has any quantitatively important effect on cure or 

treatment completion in people receiving treatment for TB. DOT is an expensive 

intervention and, as yet, the evidence does not recommend its routine use. Further 

research is needed to assess the efficacy of DOT in countries with a low incidence of 

TB and to assess whether DOT might be more effective in patient subgroups e.g. are 

there gender or age differences where it is a more effective strategy? 

The NICE guidelines, cognisant of this evidence, recommended that an individual risk 

assessment for treatment adherence be carried out on all TB patients and that DOT be 

considered only in those with adverse factors on this assessment, namely 

• Homeless people with active TB 

• Patients with likely poor adherence, in particular those with a previous history 

of non-adherence. 

The guidelines further recommend that clinicians planning to commence a patient on 

DOT investigate mechanisms to mitigate environmental, financial and psychosocial 

factors that might reduce adherence. ss 
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3.8.4.2 Legal Sanctions 

United States of America 

Due to the resurgence of TB in the USA in the 1980s and early 1990s and the increase 

in drug-resistant TB, legislation was enacted in several States to allow the detention of 

TB patients. I 17 In 1993, a revised Health Code in New York City allowed the 

Commissioner of Health to detain patients who had previously failed or would be 

expected to fail a course of TB treatment irrespective of whether they were infectious 

or not. The Code made provision both for the medical examination and compulsory 

treatment of the patient. II1 

The CDC then issued national guidelines recommending similar measures be adopted 

across all States. Detention was now based on an assessment of adherence to 

treatment rather than an assessment of threat posed to public health.lls This allowed 

for the detention of patients until the treatment course has been completed, even 

though they posed little or no public health risk. It also allowed for the detention of 

patients even though incentives and enablers has not been used to their full extent. 

The ethics of patient detention in this fashion has been repeatedly questioned. 

112,118,119 Emphasis and blame on the non-adherent patient diverts attention from the 

social factors contributing to non-adherence. 11 7,119 Concerns have been expressed that 

detention would be used as a less costly substitute for more complex or costly public 

health measures. I IS 

The effectiveness of detention has been reported in a few small studies. I 11 112 

Oscherwitz and colleagues carried out a study in 1994 across 12 Californian counties 
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to assess the type of patients detained for TB treatment, where they were detained and 

treatment outcome. 112 Sixty-seven patients were identified as persistently non-

adherent to TB treatment. When compared with a group of adherent TB patients, 

those requiring detention were more likely to be male and born in the USA. Drug and 

alcohol abuse was reported in 81 % of non-adherent patients and 28% had a history of 

mental illness. It was found that 41 (84%) of 46 patients detained completed TB 

treatment although most were not confined to the end of treatment. Gasner and 

colleagues carried out a retrospective study of the use of legal sanctions in N ew York 

City patients over the period April 1993-1995. Of 8,000 patients diagnosed with TB 

only 139 (0.25%) patients required detention for various time periods, of whom 114 

(82%) completed TB treatment.Ill 

United Kingdom 

In the United Kingdom, Sections 37 and 38 of the Public Health (Control of Diseases) 

Act, 1984 allow a local authority to remove a person suffering from an infectious 

disease and detain them in hospital. L20 These power~ only apply to those with 

infectious TB. 56 Detention has seldom been utilised in the UK and studies of the 

effectiveness of detention in the UK context have not been published in the medical 

1· LLS Iterature. 

Ireland 

All TB cases commenced on a programme of curative chemotherapy are statutorily 

notifiable to the Medical Officer of Health (MOH). Section 8, subsection 1 of the 

Health Act, 1947 makes provision for the MOH to detain a non-adherent patient.34 
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U Where a chief medical officer is of opinion, either consequent on his own 

inspection of a person in the area for which such medical officer acts or 

consequent upon information furnished to him by a registered medical 

practitioner who has inspected such person, that such person is a probable . 

source of infection with an infectious disease and that his isolation is 

necessary as a safeguard against the spread of infection, and that such person 

cannot be effectively isolated in his home, such medical officer may order in 

writing the detention and isolation of such person in a specified hospital or 

other place until such medical officer gives a certificate (for which no charge 

shall be made) that such person is no longer a probable source of infection ", 

Having been detained, the Health Act requires that the patient be taken to hospital or 

other place as indicated in the order, detained and isolated until the committing officer 

certifies that he/she is no longer a source of infection. The Act does not make 

provision for TB treatment. Section 35 of the Health Act, 1953 amends the 1947 Act, 

directing that the order must be signed by the MOH and another registered medical 

practitioner. 121 

3.9 Satisfaction with TB services 

3.9.1 Definition of satisfaction 

Satisfaction is a psychological concept that has proven difficult to define. Satisfaction 

is subjective and is influenced by factors such as previous experience, previous 

satisfaction with health services, future expectations, and choice of service provider. 

Crow and colleagues in their literature review found that satisfaction was linked to 

prior experience of the health services and an ability to influence the healthcare 

system (provision of tests, etc), doctor-patient interaction and payment systems.122 
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Crow found higher levels of satisfaction with systems where the patient contributed to 

payment for health services. This study found that "gate keeping" organisations 

where the patient had little choice in treatment score poorly in satisfaction surveys. 

Hall and Dorman's studies of socio-demographic factors associated with satisfaction 

found that older people and less educated people expressed higher levels of 

satisfaction with healthcare. 123,124 Older age has consistently been shown to be a 

factor associated with higher satisfaction scores.123,125,126 These factors may reflect 

lower expectations of health services, particularly amongst the elderly and poorly 

educated, or alternatively an unwillingness to express dissatisfaction in case it might 

influence the quality of treatment given to the patient; or may actually reflect a true 

difference in service provision to these groups. 

3.9.2 Why measure satisfaction? 

Evaluation of the quality of health care is a key issue for all health services and the 

patient's views are central to any evaluation. An assessment of the patient's 

satisfaction with a service is a key element in the determination of any change in 

treatment or method of health care delivery. 

An objective ofthe Department of Health and Children's Health Strategy "Quality 

and Fairness" is the provision of "patient-centred care".127 

Evidence has shown that consumer feedback and participation in decision-making can 

lead to improvements in health outcomes. 128,129 Satisfaction surveys are a mechanism 

whereby patients can advise health~service providers of their concerns, needs and 

perception of treatment given. They allow for the identification of areas of service, 
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improvement and can inform educational programmes. 129 Satisfaction surveys are 

also useful in the evaluation of specific programmes. 126 Ahorney and coileagues 

found patients who were satisfied with a service were more likely to continue to 

access medical services and to comply with treatment. 126 

3.9.3 Methodological issues with satisfaction surveys , 

Methodological issues regarding the reliability and validity of patient satisfaction 

surveys have posed both conceptual and operational problems for health service 

providers. 126 Specific problems identified include 

• Lack of standardisation in approach to patient satisfaction studies 

• Lack of clarity in understanding the determinants of patient satisfaction 

• Poor comparability of data collected in different settings 

• Lack of consensus amongst the medical profession regarding the role that 

satisfaction surveys play in the assessment of quality of care. 

A particular criticism of patient satisfaction surveys is that they tend to produce little 

variation with respondents generally expressing satisfaction with the health services. 

130 Hall and Dorman in a meta-analysis of patient satisfaction surveys concluded that 

the mean scores across surveys, if results were standardised to a range 0-1, was 0.73 

i.e. skewed in favour of positively satisfied respondents.98 

3.9.4 Satisfaction studies in TB literature 

There are few published studies in the literature that attempt to identify TB patients' 

satisfaction with the TB services despite the fact that TB patients have difficulties 

adhering to treatment regimes. The first study designed to assess patient satisfaction 
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with the TB services was carried out in New York City in 1995 amongst a group of 

435 patients on a DOT treatment regime. The study assessed satisfaction with 

healthcare staff support, incentives used to improve adherence and clinic procedures. 

Ninety-five percent of patients received an incentive to take their treatment. There 

was equal satisfaction with nurses, doctors, outreach workers and social workers 

(Table 3.2). Patients were less satisfied with peer support groups. 

T bI 3 2 P t' t ti f ti 'thDOTS a e . a len sa sac on WI 'd prOVI ers 
Service provider Very satisfied Somewhat satisfied Not satisfied 

% % % 
Nurses 83 9 3 
Doctors 83 13 4 
Out reach workers 83 12 4 
Social workers 81 15 5 
Referral to additional 78 16 6 
services 
Peer support groups 9 25 16 

Transportation tokens were ranked as the most important incentive to patients who 

received them (89%), whilst grocery items ranked as least important (69%). 

Forty per cent of patients expressed dissatisfaction with seeing different healthcare 

staff at the clinic each time they visited. Only 12% expressed dissatisfaction with the 

length of time that they spent waiting to be seen. Fifty-one percent of patients having 

supervised therapy agreed with the statement "I'm better offhaving someone to 

observe me take my medication than doing it by myself'. 

There were no differences in satisfaction rates according to type of programme 

attended. Patients appeared to perceive the importance of staff support irrespective of 

whether they were treated at a large public hospital or in a private programme. Marra 

in his qualitative study of quality oflife issues found that inner city TB patients were 

particularly grateful to street nurses who delivered TB medication.72 
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3.10 Summary of findings from the literature review 

There is no readily identifiable ideal TB programme. Approaches to TB control need 

to be flexible, adaptable to local epidemiology, appropriately resourced and backed by 

supportive legislation. A case management approach for all TB cases is effective but 

resource intensive. 

Knowledge about TB is variable in different populations. Misconceptions about TB 

are common amongst TB patients and in high-risk groups. 

Delay in diagnosis can be divided into patient and health system delays. There is no 

agreement on what is an "acceptable" length of delay and should only be determined 

by an understanding oflocal epidemiology and resources. Identifying where delays 

occur and why they occur can provide valuable information for TB control 

programmes and may also provide information for healthcare providers to target case 

finding, diagnostic and treatment efforts appropriately. Aspects of TB programmes 

such as delay in treatment, not reported in national surveillance reports, could have a 

bearing on TB service reforms and be included as a performance indicator. 

Effective strategies to improve patient treatment have been reported. Further research 

is required to test the relative efficacy of the specific interventions. Strategies must be 

appropriate to the patient population, social setting and availability of family or 

community support. DOT may not be an effective strategy in countries of low TB 

incidence. 
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TB patients are seldom asked if they are satisfied with the service. Where studies 

exist, TB patients express high levels of satisfaction with healthcare professionals and 

dissatisfaction seeing different health professionals at clinic visits. 
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Chapter 4. Methods 

4.1 Introduction 

This chapter outlines the methods that were used in the study which combined both 

qualitative and quantitative methodologies. The value of combining these 

methodologies, once considered alternatives, has been increasingly recognised and 

allows a multi-method approach to the examination of a particular topic on several 

levels. 16,131 

4.2 Study setting 

This study was carried out in the Northern Area Health Board (NAHB). The NAHB 

comprises both urban and rural areas stretching from north of the river Liffey to 

Balbriggan in North County Dublin. Although the NAHB is the smallest of the three 

areas in the ERHA, it is the most densely populated. The total population recorded in 

this area in the 2002 Census was 483,305. 132 

The NAHB is comprised of three Community Services Areas (CSAs): CSA 6 (Dublin 

North West), CSA 7 (Dublin North Central) and CSA 8 (Dublin County). CSAs 6 

and 7 comprise the densely populated inner city areas with high levels of 

unemployment and poverty. The Small Area Research Unit of Trinity College Dublin 

found that CSAs 6 and 7 cover 82 severely deprived electoral divisions, 35% of the 

total for the ERHA as a whole. m 
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Crude notification rates for TB in CSAs 6 and 7 have been consistently shown to be 

twice the national average (Figure 4.1). Rates in CSA 8 are lower than the other two 

CSAS.28-30,32,33 

Figure 4.1 Crude TB Notification rates (rate per 100,000 population) CSAs 6, 7, 
8 and nationally 1998-2004 
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4.3 Description of TB services in the NAHB 

Patients with suspected TB can be referred by their general practitioner (GP) to 

general medical, respiratory or infectious disease consultants based in both private 

and public hospitals for investigations. Alternatively patients can self-present or be 

referred by their GP to the emergency departments attached to the three acute 

hospitals in the region. The Mater Hospital has a dedicated TB clinic serving TB 

patients and their contacts. This clinic is staffed by a consultant in respiratory 

medicine with an expertise in TB management, a public health doctor a public health 

nurse (PHN), and a clerical assistant. Not all TB patients attending the Mater 

Hospital attend this clinic as some patients are seen at infectious disease outpatients or 

general medical outpatients in the hospital. 
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Contact-tracing is coordinated by an area medical officer (AMO) in each CSA who 

liaise with the notifying physician and the patient. They complete the enhanced 

surveillance form which is sent initially to the Department of Public Health. Contact

tracing in initiated in accordance with national guidelines. 16 The area medical officer 

also provides support to the treating physician and arranges supervised therapy for the 

TB patient if required. 

4.4 Qualitative research 

The qualitative research was carried out amongst key health service providers (HSPs) 

in the NAHB and a sample of TB cases diagnosed in the NAHB and notified to the 

ERHA in 2005. Interviews were conducted to identify issues in relation to the TB 

control programme. 

4.4.1 Participant population 

Purposeful sampling of health care personnel involved in TB services was used to 

select participants. A list was compiled ofHSPs involved in the NAHB's TB Service 

and included the following disciplines, 

• Consultants in public health medicine 

• Hospital consultants 

• Area medical officers 

• Infection control nurses (ICN) 

• Public health nurses 

• General practitioners. 

Contact was made with the Department of Public Health and the Health Protection 

Surveillance Centre to identify consultants in public health medicine involved in the 
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TB services. Hospital consultants and infection control nurses were identified 

through contact with the hospitals managers in the NAHB. The Senior Area Medical 

Officer in each CSA was contacted to identify area medical officers and PHN's 

working in the TB service. The Irish College of General Practitioners nominated ten 

GPs working in the NAHB who would best reflect those who might have had contact 

with the TB services. In order to reflect the views of the service user, a random 

sample of patients who had completed a curative course of TB treatment in 2005 from 

the NAHB were invited to participate. 

4.4.2 Participant selection 

It was decided, following consultation with a qualitative researcher, that interviews 

should be conducted with about 20 participants to achieve an adequate sample. 

I 
Participants were selected at random from the service provider list to reflect the 

various disciplines involved in TB control (Table 4.1). Whilst six broad groups of 

HSPs were identified it was decided to pick a minimum of two from each grouping 

and continue interviewing until saturation of themes was achieved. The need to 

recruit additional participants remained an open question during the fieldwork lest 

preliminary data analysis suggested that additional variables should be considered, but 

this was not found to be the case. 

Table 4.1 p r . fi Id artlcipant se ectlon- qua ItatJve le wor k 
Health service providers Number on Number and Percentage 

service representing each discipline 
provider list N % 

Consultant in public health 5 3 60.0 
medicine 
Hospital consultants 8 3 37.5 
Area medical officers 3 3 100.0 

• Infection control nurse 4 2 50.0 
Public health nurse 3 2 66.0 
General practitioners 10 3 30.0 
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Patients notified in 2005 from the NAHB (N=90) were selected from the ERHA 

register of TB patients maintained in the Department of Public Health. 

Exclusion criteria were 

• Patients who had died during the course of their treatment 

• Patients whose diagnosis had changed during the course of their treatment and 

TB had been denotified 

• Patients under 18 years of age. 

Six patients living in the NAHB who had completed a course of TB treatment in 2005 

were randomly chosen to participate. 

Each selected participant, HSP or patient was then contacted individually to assess 

willingness to participate and a time and date arranged. The participant was advised 

that the interview would be recorded and the tapes would be destroyed on study 

completion. One of the selected TB patients declined to participate and an alternative 

was selected from the database. The individual participants were then sent a 

participant information leaflet outlining the project (Appendix 6) and asked to sign a 

consent form (Appendix 7). 

4.4.3 Development of Topic Guide 

The literature review, study objectives and personal contact with authors who had 

previously carried out qualitative work in this field were used to inform the topic 

guide. 72, 134 In one instance, an author was about to embark on a major qualitative 

study of adherence to chemoprophylaxis in the healthcare setting and kindly made this 

instrument available (personal communication, Dr. Heather Joseph). 
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The Topic Guide addressed the following issues 

• TB as a health issue in Ireland 

• Barriers to TB treatment 

• Strengths and weaknesses of the current TB service 

• Vision of an ideal TB service. 

The Topic Guide is presented in detail in Appendix 8. It was piloted on three HSPs 

who were previously, but were not currently, involved in the TB programme. 

4.4.4 Process 

The author carried out each of the interviews at a suitable location for interview and 

convenient to the participant. On one occasion, the location was deemed 

inappropriate with three people sharing an office space and an alternative meeting was 

arranged. Five TB patients were interviewed in their home setting whilst the sixth 

patient attended a health centre convenient to his home to conduct the interview. 

At the beginning of the interview, the interviewee was again given the opportunity to 

discuss the study with the author. Following a sound check to ensure quality, the 

interviews were recorded on two recording devices. Each interview addressed the 

issues on the topic guide although the order in which they were addressed varied 

according to the response of the client. Each interview took between 45 and 60 

minutes. 

4.4.5 Analysis of results. 

The tapes were transcribed into Microsoft Word by a clerical officer in the 

Department of Public Health. The author considered use of a package (QSR 

82 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NUD*IST or ATLAS/Ti) but, as the number of participants would be in the region of 

20, the framework approach recommended by Pope and May was adopted for 

analysis.135 The framework is divided into five stages 

• Familiarisation, through re-listening to tapes and rereading transcriptions to 

identify key ideas and recurrent themes 

• Identifying themes, the key issues, concepts and themes under which the data 

can be examined and referenced 

• Indexing the thematic framework to all data in textural format using a system 

of annotating the transcripts with numerical or colour codes from the index 

• Charting, rearranging data according to the appropriate part of the framework 

to which they relate and forming charts 

• Mapping and interpreting, using the charts to define concepts, map the range 

and nature of phenomena and find associations between themes. 

The author listened to all tapes, making corrections to the transcripts as appropriate 

and read and reread the transcripts on several occasions to familiarise herself with the 

answers and emerging themes. One copy of each transcript was colour-coded, cut up 

and the quotes were then sorted by category. Two interviews examined and coded by 

the author were then independently coded and reviewed by an experienced researcher 

to ensure validity. 

4.5 Quantitative research 

4.5.1 Study participants 

The quantitative research was carried out amongst TB patients, resident in the NAHB 

and diagnosed with TB over the period 2000-2004 and a sample of their contacts. 
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4.5.2 Sampling frame· TB cases 

The sampling frame for the study was the ERHA TB database which incorporates 

information on all TB cases notified in the region using the National TB Enhanced 

Surveillance form (Appendix 2). A total of379 TB cases were notified from the 

NAHB over the period 2000-2004. The study focussed on those forms of TB which 

were of infectious potential i.e. pulmomiry TB or combined pulmonary and 

extrapulmonary TB (N=272). 

Excluded from the sampling frame were 

• Those TB patients who had died during the course of their treatment whether 

from TB or some other cause (N= 7) 

• Those patients for whom the diagnosis of TB changed during the course of 

their treatment and TB treatment was discontinued (N=5) 

• Those with a diagnosis of atypical mycobacterial infection (N=1 0) 

• Those known to have a diagnosis of extrapulmonary TB alone (85 patients: 31 

non-nationals and 54 Irish). 

4.5.2.1 Sample size· TB cases 

A total of272 patients were eligible.for inclusion in the study. Given the known 

characteristics of patients with TB (poverty, unemployment, drug use and high 

mobility rates) which might mitigate against a good response rate a decision was 

made to sample all 272 patients. 

4.5.2.2 Process 

Data on TB cases notified in the NAHB 2000-2004 were extracted. Data for 2000-

2001 had been entered on an EPI Info Version 6 database and data for 2002-2004 
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entered on an EPI Info 2000 database. 136,137 Data was extracted into an excel spread 

sheet, fields were amalgamated as appropriate and exported to SPSS Version 13 for 

analysis. 138 

4.5.3 Sampling Frame - TB contacts 

The sampling frame for TB contacts was the register of TB contacts who had attended 

the TB clinic at the Mater Hospital over the period 2000-2004. This database 

contains details on 2,140 contacts. A random sample of TB contacts equivalent in 

number to the TB case (sample size 272) was selected for the study. 

4.5.4 Statistical methods 

Varied statistical tests were used in analysis. They are listed below (with their 

abbreviations) together with where they are applied. 

• Chi-squared test (X2
), categorical dat!1 

• Kruskal-Wallis test (K-W), non parametric data, more than 2 samples 

• Independent Samples T test, comparing means between two groups. 

Odds ratios (OR) are given for appropriate tables with 95% confidence intervals (Cl). 

4.6 Study instruments 

The literature review informed development of the questionnaires for cases and 

contacts. The author also identified studies using validated questionnaires with 

similar aims and objectives.70
,139,140 Where possible, contact was made with the 

relevant authors and the study instruments obtained. The following areas were 

covered in the questionnaires: demographic and socioeconomic details, delay and 

reasons for delay in accessing services, knowledge of TB disease and its treatment, 
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self-reported compliance with medication and satisfaction with TB services. A 

number of open-ended questions were included. 

4.7 Pilot study 

The author attended the TB clinic in the Mater Hospital on two occasions in October 

2005. The questionnaires were piloted on eight TB cases and 14 TB contacts who 

were attending the clinics on those days. On completion of the pilot study, minor 

changes were made to the questionnaires including the recording of age by age groups 

rather than by date of birth as some patients were not happy to supply this 

information. 

4.8 Promotion of response rate 

Edwards and colleagues pad carried out a systematic review of strategies to increase 

response rates to postal questionnaires, some of which were adopted in this study.141 

As monetary rewards were shown to improve response rates the author offered three 

prizes of €1 00 to respondents who returned questionnaires before January 31 st 2006. 

The draw for respondents was held on 15th February 2006 and the prizes issued by 

post. 

Other methods used to promote a good response rate included 

1. A personalised invitation to all selected cases and contacts explaining the 

importance of the study and its benefits in planning future services and 

providing contact details for the author (postal address, telephone and e-mail 

address) (Appendix 9). The invitation to participate was also accompanied by 
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a detailed participant information leaflet (Appendix 10) and the appropriate 

case or contact questionnaire (Appendices 11 and 12). 

2. A "Freepost" envelope was included for return of the completed 

questionnaires. 

3. Survey questionnaires were coded and the codes held by the author to ensure 

patient confidentiality and facilitate follow-up of non-respondents. 

4. A reminder letter with a second copy of the questionnaire and second freepost 

envelope was posted (Appendix 12 to each non-respondent one month after 

the initial questionnaire had issued. 

5. Where telephone numbers were available, participants were phoned by the 

author and encouraged to return the questionnaire. 

6. Where appropriate, a second reminder letter was sent with a third copy of the 

questionnaire and a freepost envelope. 

7. Patient confidentiality was assured in all communication and documentation. 

4.9 Data analysis 

The questionnaires were returned to the Department of Public Health in the pre

addressed envelopes. The questionnaires were coded by the author and input into an 

excel database. Data was then imported and analysed using SPSS Version 13. I38 

4.10 Ethical approval 

Ethical approval was sought from both the Ethics Committee of the Faculty of Public 

Health Medicine and from the Ethics Committee of the Mater Hospital. 

Correspondence confirming ethical approval is contained in Appendix 14. 
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Chapter 5. Results of Qualitative Research 

5.1 Introduction 
This section outlines the analysis of the qualitative element of this study. In-depth 

interviews were conducted with 16 health service providers (RSPs) and six TB 

patients to identify issues in relation to TB control (Table 5.1). 

T hI 51 P ti· t . a e . ar Clpan S ID qua lit ti a ve researc h 
PartiCipant representation Total 

Number 
Health Service Providers 16 

Consultant in Public Health Medicine 3 
Hospital Consultant 3 
Area Medical Officer (AMO) 3 
Infection Control Nurse (ICN) 2 
Public Health Nurse (PHN) 2 
General Practitioner (GP) 3 

• TB Patients 6 
. Total 22 

Discussion took place around four major themes: 

1. TB as a health issue in Ireland today 

2. Barriers to accessing and completing TB treatment 

3. Strengths and weaknesses of current TB services 

4. Vision of an ideal TB service. 

Common themes/concepts were grouped together. Sub-themes were identified within 

these categories. 
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5.2 TB as a health issue in Ireland 

Perception and extent of TB as a health issue in Ireland 

Participants were asked whether or not they thought TB is an important issue in 

Ireland today. TB was perceived as an important health issue and HSPs and patients 

thought the number of people infected with TB was increasing in Ireland. 

"I do feel it is an important issue; it hasn't gone away and is on 
the rise again especially in the East. " 

HSP- Consultant in Public Health Medicine 

"The general public may perceive that TB was a disease of the 
past but figures would indicate that rates are rising again. " 

HSP- Consultant in Public Health Medicine 

"I wasn't aware that there was so much TB around until I got it 
myself and then I found that a friend had TB five years ago" 

TB patient 

Tvpe of patients acquiring TB in Ireland today 

Participants were asked to identify who was getting TB in Ireland today. Some HSPs 

said that TB was ~ti11 a major problem for Irish people both young and old whilst 

others expressed a concern about an increase amongst non-Irish nationals. 

"Older people that either had latent TB in the past ...... and older 
people who weren't treated with drugs or inadequately treated 
with drugs. " HSP-GP 

"Predominantly young males ... ... not so many females. " 
HSP-AMO 

"Refugee and asylum seekers ...... and people moving from abroad 
to work in Ireland ... they tend to be younger and male. " 

HSP-PHN 
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5.3 Barriers to accessing and completing TB treatment 

Participants were asked what they thought were factors that are associated with 

accessing TB services and completing TB treatment. Sub-themes identified here were 

o Barriers experienced by Irish TB patients 

• Barriers experienced by non-Irish national TB patients 

• Stigma of a TB diagnosis. 

5.3.1 Barriers: Irish nationals 

Social and demographic barriers 

The HSPs thought that whilst access to TB treatment and compliance with therapy is 

particularly problematic amongst the poorer, socially deprived groups, a new trend 

was emerging in recent years with an increase in TB disease amongst young adult 

males active in the workforce and who, they believe, gave health a low priority. 

"There is a section of the population who have health problems or 
social problems and ...... They often have quite chaotic lifestyles. " 

HSP-GP 

"Men with an alcohol or drug addiction, poorer socioeconomic 
groups, unemployed and poor nutrition. " HSP-AMO 

"Young men in their late teens and early twenties ... ... they are 
busy at work or in college and are often late seeking medical 
advice. " HSP-AMO 

Lack of knowledge amongst patients and professionals 

Patients identified their own lack of knowledge about TB symptoms as a barrier to 

earlier diagnosis. 

"My cough was getting worse but I thought it was just from 
smoking ... ... when I started to cough up blood that scared me. I 
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went down to my GP who sent me for an x-ray. I would have gone 
much earlier if I had realised how sick I was. " TB patient 

Some patients also identified a low index of suspicion of TB disease amongst GPs. 

"I went to my GP on three different occasions and got three 
antibiotics. He was shocked when the x-ray result came back. " 

TB patient 

Length of TB treatment 

Patients were unhappy about the duration of TB treatment, and compliance became an 

issue particularly when they began to feel better. 

"I felt much better after two weeks of treatment. I'm still not sure 
why I had to take tablets for six months. " TB patient 

5.3.2 Barriers: Non-Irish nationals 

Social. cultural and language harriers 

HSPs were particularly concerned about how non-Irish nationals might access TB 

services. A variety of barriers to accessing and completing TB treatment were 

identified including language difficulties, difficulties accessing services, and cultural 

mores. 

"Language is an issue in terms of really understanding what is 
involved in the treatment and telling people you take three tablets, 
not one. " HSP-Hospital Consultant 

"They tend to be younger ...... theyare less likely to know of our 
services and to use them as readily as people from Ireland 
themselves. " . HSP- GP 

"Some families we never get in for contact-tracing because of their 
understanding of TB from their own country, you would only 
contact trace "active" asthey call it positive TB. " HSP- AMO 
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Legal status of some non-Irish nationals 

Fear of deportation was identified by HSPs as a barrier to treatment amongst non-Irish 

nationals. 

"Asylum seekers feel that it might mitigate against them and their 
application to stay in Ireland". HSP- AMO 

Mobility amongst non-nationals 

HSPs noted that non-Irish nationals tended to move accommodation and location 

regularly which they thought would adversely affect TB treatment 

"They are also moving around a lot so they get lost between one 

service and the next. " HSP-AMO 

Perception by Irish TB patients of barriers to treatment for non- nationals 

In contrast to the views held by HSPs, TB patients did not see any particular 

difficulties for the non-Irish nationals as they said that they were well provided for 

under the current health and social welfare systems. 

"I think that foreigners get a very good health service - much 
better than we get ourselves. " TB patient 

5.3.3 Stigma of TB 

Both HSPs and TB patients provided examples where TB patients have been treated 

differently as a result of their diagnosis. 

"We had a child bannedfrom music lessons ... ... and we can't have 
children treated like lepers because they have TB. "HSP- AMO 

"I did not tell anybody what my diagnosis was - I was too 
embarrassed. " TB patient 
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5.4 Current TB service: Strengths 

Participants were asked to identify what was working well in the current TB services. 

A range of views were expressed. 

Expertise of area medical officers 

Public health consultants identified the expertise of the AMOs in TB control and 

contact-tracing as a strength of the service. 

"The area medical officers have a significant role in TB 
control ... ... they are the people with long term knowledge and 
expertise in TB. " HSP- Consultant in Public Health Medicine 

Diagnostic Facilities 

Access to diagnostic facilities (radiology and laboratory) was perceived to work well 

for both GPs and hospital consultants. 

"Thankfully the hospital I would send most of my patients to has a 
walk-in service for X-rays". HSP-GP 

"We have an excellent laboratory service we can get a 
preliminary stain on a sputum sample in two hours ...... X-ray 
reporting has much improved and we generally have results in 24 
hours. " HSP-Hospital Consultant 

Specialist TB Services 

TB patients identified the benefits of treatment in a TB hospital and attending 

dedicated TB outpatients. 

"I don't see that I would have got through this treatment anywhere 
else ..... .It IS a TB ward ...... staff have great knowledge and 
understanding. " TB patient 

"The clinic that I attended was only for TB patients. I saw the 
same doctor each time. I had my weight checked on each visit and 
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they did a chest x-ray and blood tests too. 1 was very happy with 
how 1 was treated. " TB patient 

5.5 Current TB service: Weaknesses 

A wide variety of issues emerged when participants were asked to discuss weaknesses 

of the current TB service. These were then categorised into weaknesses with 

• Public Health TB services 

• Hospital TB services 

• Education and knowledge of TB 

• Directly Observed Therapy for TB patients 

• Communication amongst health professionals 

• The legislative framework governing TB control. 

5.5.1 Public Health TB services 

Organisation 

HSPs expressed concern about the public health TB services. Consultants in public 

health medicine and AMOs expressed concern regarding the proposed change in the 

management of the TB services, from a local community-based service to a regional 

service operated by the Departments of Public Health. They felt that this would result 

in a loss of staff experienced in TB control. 

"The service seems to be disintegrating at the moment - expertise 
will be lost to TB at a time when TB could very possibly be on the 
rise again and we could be more at risk of having to deal with 
situations of multi-drug resistant TB. " HSP- AMO 
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"The transition between the changing structures in public health 
and community care has had a very detrimental effect on the 
screening services '" ... We are losing the people who are trained in 
dealing with TB. " 

HSP- Consultant in Public Health Medicine 

Lack of support staff was an issue for the AMOs. 

"There is an awful lot of paperwork, ... the contact-tracing and the 
follow-up at 3 months, 6 months and up to 18 months later can 
take a lot of time. There needs to be a clerical officer assigned in 
each area, as there is a lot of paperwork involved in following up a 
case to the end. " HSP- AMO 

Surge capacity 

Consultants in public health medicine and AMOs stated that surge capacity could not 

be readily provided for the TB services. 

"There is little surge capacity in the present system and what is 
there, if called on, involves closing down other services e.g. BCG 
services, developmental services. " HSP- AMO 

Prioritisation o(in(ectious diseases 

Consultants in public health medicine expressed the view that they were unable to 

influence the prioritisation of infectious diseases by AMOs 

working in community care. 

"We are seen as responsible for running the TB services, but it is 
responsibility with no authority. I can't make staff in the community 
prioritise infectious disease work. " 

HSP-Consultant in Public Health Medicine 
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5.5.2 Hospital TB services 

Inpanent ueahnent beds 

The lack of inpatient isolation rooms was an issue that was of particular 

concern to HSPs working in hospitals. 

"We need negative pressure rooms in all our acute hospitals and 
single rooms so that we could deal with the infectious or MDR-
TB." HSP-Hospital Consultant 

"We have an emergency department that has no isolation 
facilities but we're in the process of building one single room 
within the hospital which will be the only negative ventilation room 
for the whole hospital. " HSP- Hospital Consultant 

All HSPs interviewed identified the lack of dedicated inpatient TB treatment beds as a 

weakness of the system. HSPs identified that some patients required admission 

because of behavioural or social issues that might mitigate against completing 

treatment. 

"There is nowhere to put certain patients and they aren't a 
majority of patients but they are patients that use the most 
resources ... ..... . patients that, either through their lifestyle or other 
illnesses that they have, are not capable of being treated at home. " 

HSP-ICN 

Loss of clinical expertise 

HSPs expressed concern that in an era of reduced TB incidence, expertise in the 

treatment of TB might be lost. Consultants in hospital medicine and in public health 

agreed that TB is best managed by a consultant with appropriate training in TB 

management. 

"In terms of consultant medical staff it is probably best focused on 
people who have an interest in it ....... you have a lot of people 
doing a bit and that leads to less standardization and lessens 
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interaction with public health ......... it works well if you have a 
designated consultant doing the TB services and public health 
working closely with them." HSP Hospital Consultant 

"The actual treatment and management of TB is best where there is a 
respiratory physician who deals with TB and has training in TB. " 

Consultant in Public Health Medicine 

Lack o(specialist services 

A patient who had attended general medical outpatients expressed some discontent at 

their management and in particular with having to repeat their medical history to 

different doctors at each visit. 

"I didn't attend a TB clinic - I was just seen in Dr. X's outpatients. 
I saw a different doctor each time and had to keep explaining my 
history. My family attended a special TB clinic for screening, were 
seen by the same staff each time and were given a lot more 
information than I was. " TB patient 

5.5.3 Education and awareness 

There was agreement amongst HSPs about the need for better education and 

knowledge of TB disease and that this was an issue not only for TB patients but also 

for service providers. 

((We provide information at the clinic ... but people come in with 
these preconceived ideas and that's harder to shift. " HSP-AMO 

"It's not just the patient that needs better information. We need to 
get the message to GPs, particularly in deprived areas that TB has 
not gone away and to maintain a high index of suspicion. We need 
to bring the message to the casualty doctors too about high-risk 
groups. " HSP-Consultant in Public Health Medicine 

"Public health nurses do not get any TB training. We are expected 
to go out and see TB patients 2417. We don't know what the risks 
are." HSP-PHN 
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ATB patient also attributed an unpleasant experience to a lack of knowledge of TB 

amongst staff in a general medical hospital where she was treated. 

'The catering and nursing staff in Hospital X were afraid to enter 
the room. I had to wear a mask, nobody told me why ... ... I don't 
understand why I was treated like this. " TB patient 

5.5.4 Directly Observed Therapy 

HSPs were asked to comment on their experience of the use of DOT, how they might 

access it for patients, its effectiveness and how they thought patients adapted to a 

DOT regime. HSPs thought that DOT was underutilised in the treatment of TB 

patients in Ireland due to a number of factors including the imposition on the 

individual patient and the lack of resources to carry out a DOT programme. 

"'Ifeel that every TB patient should have DOT whether by afamity 
member or otherwise, but I think there needs to be nurses in the 
community that go and monitor. " HSP- [eN 

"It's a hassle for them ... They have to be at a certain place every 
morning whether they have to be in their house at 9am or the 
Health Centre at 10 am. It's tiresome for them and it's tiresome for 
the PHN who has to visit. " HSP- PHN 

((You have to work around it and give patients a lot of time and 
explain and try and fit it around their schedules. " HSP-AMO 

One of the TB patients has been treated on a DOT regime. He describes his 

expenence: 

"I didn't like going to the health centre every day. I saw different 
nurses each time and they watched me swallowing my medication 
and then ticked it off in their book. I felt like I was back at school. " 

TB Patient 
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5.5.5 Communication amongst health professionals 

AMOs thought that communication between hospital and public health staff could be 

improved. 

"We need better communication between consultants so when a 
person is diagnosed with TB the case is notified to public health in 
timely fashion. A lot of time is spent trying to track down cases that 
haven't been notified. " HSP- AMO 

A hospital consultant reiterated that view, but also recognised the role of the 

microbiology departments as an element of TB control. 

"We need labs, clinicians and public health talking to each other. " 
HSP- Medical Consultant 

5.5.6 The legislative framework governing TB control 

Detention of the non-compliant patient was raised by two HSPs. Both were 

concerned about the lack of a suitable facility to confine patients, the infringement of 

the patient's rights and also about the strength of the legislation in the current 

environment. 

"Under the current legislation there is no designated hospital to 
put these patients and I don't know if we could actually treat them 
- it's a mess. " HSP -Hospital Consultant 

"The legislation has never been tested in court. There is a concern 
that the rights of the individual might be violated and the legal 
people have been reluctant to pursue a case in the courts. " 

HSP-Consultant in Public Health Medicine 
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5.6 The ideal TB service 

Model of TB control 

Participants were asked to envisage an ideal.service. The HSPs recommended a 

properly resourced TB service run jointly by clinicians with an interest and training in 

TB and public health medical staff. They identified that such models resulted in 

better patient management and better communication with public health physicians. 

"] would like to see a properly resourced service with the 
respiratory physician who is trained in TB working in partnership 
with public health. " HSP- AMO 

"] would like to see people with special expertise leading the 
service. ] would like to see specialist clinicians dealing with it 
rather than general respiratory physician. " HSP- AMO 

Public health doctors agreed that local expertise must be maintained at community 

level. 

"We must maintain that expertise that has been developed locally. There are 
several area medical officers out there who have worked for years in the TB 
service but are not moving into the Department. Their knowledge is 
irreplaceable. The HSE should consider contracting in their services. " 

HSP-Consultant in Public Health Medicine 

The provision of appropriate inpatient treatment facilities was again raised 

by HSPs. 

"We need some inpatient treatment beds for management of those with 
medical problems. Consideration should also be given to provision of some 
hostel type accommodation for those with behavioural or social issues" 

HSP-Hospital Consultant 

Guidelines 

HSPs also identified the need to update national guidelines and educational materials. 

They recognised that they have a role to play in developing these materials. 
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"We need guidelines updated more regularly - not just lifted from 
other guidelines but adapted for Irish situation. " 

HSP- Consultant in Public Health Medicine 

"Public health has a role in development of national guidelines 
and the development of educational material and health promotion 
materials and the national guidelines do need to be updated. " 

HSP-AMO 

Services for non-Irish nationals 

Mechanisms suggested by HSPs to address barriers amongst non-Irish nationals 

included provision of infonnation in the appropriate languages, making primary care 

more accessible to these patients and better screening programmes. 

"We need good medical services, someone to talk to that is 
culturally appropriate, and integrate with hospital and GP 
service. " HSP-Hospital Consultant 

"We need better screeningfor those that come from countries with 
a high TB incidence. Currently we are only screening a small 
number of asylum seekers. What about all the migrant workers that 
have no screening? Who is responsible for their health?" 

HSP- Consultant in Public Health Medicine 

5.7 Summary of findings of qualitative research 

TB control was identified as an important health issue. Participants identified specific 

risk groups (drug users, alcoholics, and young males) as the main groups getting TB 

and having difficulties completing treatment. HSPs thought that non-Irish nationals 

were a vulnerable group whereas, in contrast, Irish TB patients viewed non-Irish 

nationals as well-protected by ready access to health and social welfare systems. The 

need for education about TB emerged as a consistent theme and was seen to be 

required by HSPs, patients and the public. 
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Strengths and weakness of the current TB control programme were identified. 

Strengths of the TB programme included 

• Expertise of the AMOs 

• Access to diagnostic facilities 

• Access to specialist TB services by some patients. 

Weaknesses of the current system included 

• Organisational capacity of the Public Health TB services 

• Lack of prioritisation of infectious diseases 

• Lack of inpatient treatment facilities 

• Loss of clinical expertise 

• Lack of specialist TB services 

• Lack of knowledge about TB 

• DOT as an imposition on the individual patient and as a resource issue 

• Poor communication amongst healthcare professionals 

• Legislative framework for TB control. 

The vision for the ideal TB service was provided by the HSPs, a vision which 

recognised the need for clinicians, public health and laboratories to work together. 

The TB services should be supported by appropriate guidelines and strong legislation. 
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Chapter 6. Results of Quantitative research 

6.1 Res ponse rate 

Completed questionnaires were received from 55.5% of TB cases and 62.9% of TB 

contacts (Table 6.1). The combined response rate to the questionnaires was 59.2%. 

Twenty-five percent of TB cases and contacts did not respond to the questionnaire, 

whilst 15.4% of TB cases and 7.0% of TB contacts were no longer living at the 

address supplied when attending the TB services. There was a low refusal rate with 

3.3% of TB cases and 5.1 % of TB contacts refusing to participate. Three TB cases 

(1.1 %) had died since attending the TB service. 

Table 6.1 Response rate by respondent type 
Cases Contacts Total 

N % N % N % 
Completed questionnaires 151 55.5 171 62.9 322 59.2 
No longer living at address given 
when attending TB service 42 15.5 19 7.0 61 11.2 
Refused to participate 9 3.3 14 5.1 23 4.2 
R.I.P 3 1.1 0 0.0 3 0.6 
Non responders 67 24.6 68 25.0 135 24.8 
Total 272 100.0 272 100.0 544 100.0 

As not all questions were completed by the respondents percentages, where given, are 

calculated from those respondents who answered that particular question. 

6.2 Comparison of TB case and contact respondents with 

sampling frames. 

TB cases and contacts who responded were compared with the sampling frame on the 

basis of four parameters: gender, age, nationality and employment status (Table 6.2). 
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TB case respondents 

When compared with the sampling frame, there were more female TB cases 

respondents (51.0% vs. 38.3%), more respondents were aged under 45 (70.2% vs. 

63.6%), were Irish (92.1 % vs. 76.4%), and employed (51.0% vs. 30.9%). 

TB contact respondents 

A similar pattern was seen for TB contact respondents. Respondents tended to be 

female (60.2% vs. 53.8%), Irish (91.2% vs. 68.6%) and employed (61.4% vs. 43.2%) .. 

T bI 62 C a e . ompansono fTB case an d t t con ac respon d t 'th en SW} tin f sampl l~ rame 
TB Case TB Cases in TB Contact TB Contacts in 

Responders Sampling Frame Responders Sampling Frame 
% % 

Gender N % N % N % N % 
Male 74 49.0 168 61.7 68 38.9 989 46.2 
Female 77 51.0 104 38.3 103 60.2 1151 53.8 

Total 151 100.0 272 100.0 171 100.0 2140 100.0 
Age 

< 45 years 106 70.2 173 63.6 87 50.9 1389 64.9 
> 45 years 45 29.8 99 36.4 84 49.1 751 . 35.1 

Total 151 100·0 ... 272 100.0 171 100.0 2140 100.0 
Nationality 

Irish 139 92.1 208 76.4 156 91.2 1467 68.6 
Non-Irish 12 7.9 64 23.6 15 8.8 673 31.4 . 
national 

Total 151 . 100.0 272 100.0 171 100.0 2140 100.0 
i Employment 

Status 
Employed 77 51.0 84· 30.9 105 61.4 925 . 43.2 

Unemployed 28 18.5 69 25.4 26 13.5 684 32.0 
Other 46 30.5 119 53.7 40 25.1 531 24.8 
Total 151 100.0 272 '. 100.0 171 100.0 2140 100.0 
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6.3 Sociodemographic profile of TB cases and contacts 

The sociodemographic profile of TB cases and TB contacts respondents was 

compared (Table 6.3). There were no statistically significant differences between TB 

cases and contacts in terms of gender, nationality, employment status and living 

accommodation. Variables that showed statistical difference between TB cases and 

contact were age profile, educational attainment, medical insurance and marital status. 

T bl 63 S . d a e . OCIO em01Uapl IC pro III fTB eo cases an d t con acts respon d t en s 

Cases 'N=151) Contacts N=171) X? P value 
Characteristic N % N % 

ender 
Male 74 h 49

.
0 68 39.8 

Female 77 51.0 103 60.2 
Age group 20.88 0.002 
<=15 2 1.3 0 0 
16-24· 26 17.2 18 10.5 
25-34 37 24.5 33 19.3 
35-44 41 27.2 36 21.1 

i 45-54 21 14.0 44 25.7 
55-64 12 7.9 32 18.7 

'65-74 12 7.9 8 4.7 
• Nationality 
• Irish 139 92.1 156 91.2 
i Non-Irish 12 7.9 15 8.8 

Current Employment 
Employed/Student 87 57.6 103 60.2 

Unemployed/Retired/Other 64 42.4 68 33.3 
• Educational Attainment 8.50 0.004 

Primary / Secondary 114 75.5 103 60.2 
Third Level! University 37 24.5 68 39.8 
Medical Insurance 27.47 P <0.001 
GMS insurance 47 31.1 39 22.8 

Private or Employer Assisted 43 28.5 97 56.7 
surance 61 40.4 35 20.5 
al Status 7.637 0.006 

Married/Living with partner 76 50.3 60 35.1 
Single/Separated/Divorced 75 49.7 111 64.9 
Living Accommodation 
Own Home 128 84.4 128 74.9 
Rented Accommodation 23 15.3 41 24 
Other 0 0 2 0.6 

Variables that showed statistical difference will now be explored in greater detail. . 
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Age ProfIle 

TBcase and contact respondents were grouped into seven age groups (Table 6.3). 

The distribution curve for respondents by age-groups shows a normal distribution and 

this facilitated analysis by parametric testing (Figure 6.1 ). 
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Age group 

Table 6.4 further outlined a significant difference in the mean age groupings for TB 

cases and contacts with TB case respondents tending to be younger (Mean difference 

=0.46, T test 2.87, p=O.004, Cl 0.14-0.77). 

Table 6~4 Mean age groups - TB cases and contacts 

I ..... td. Deviation 
Std. Error 

Type N M Mean 
Age group Case 151 3.91 I 1.494 .122 ' 

Contact 171 4.37 1.384 .106 
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Educational attainment 

Only one quarter of TB cases had acquired a third level or university education 

compared to 39.8% of contacts (X2 =8.50, P =0.004, OR 0.733, Cl 0.60-0.89) (Table 

6.5). 

Table 6.5 Educational attainment by respondent type 
Type 

Case Contact Total 
Educational Primary or Secondary Number 114 103 217 
Attainment % 75.5% 60.2% 67.4% 

Third level/University Number 37 68 105 

% 24.5% 39.8% 32.6% 

Total Number 151 171 322 

% 100.0% 100.0% 100.0% 

~edicalinsurance 

More TB cases were covered under the General Medical Services (GMS) scheme than 

TB contacts (31.1% vs. 22.8%). More TB cases had no medical insurance than 

contacts (40.4% vs. 20.5%). More TB contacts had private medical insurance (56.7% 

vs. 28.5%) (x2=27.478, p < 0.01) (Table 6.6). 

Table 6.6 ~edical insurance by respondent type 
Type 

Case Contact Total 
Medical GMS Number 47 39 86 
Insurance % 31.1% 22.8% 26.7% 

Private/Employer assisted Number 43 97 140 

% 28.5% 56.7% 43.5% 

None Number 61 35 96 

% 40.4% 20.5% 29.8% 

Total Number 151 171 322 

% 100.0% 100.0% 100.0% 
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Marital status 

Fifty percent of TB cases were married or living with a partner compared with 35.1 % 

of TB contacts (x:2=7.63 p =0.006 OR =1.353, Cl 1.08 -1.69) (Table 6.7). 

Table 6.7 Marital status by respondent type 
Type 

Case Contact Total 
Marital Married/living with partner Number 76 60 136 
Status % 50.3% 35.1% 42.2% 

Single/separated/divorced Number 75 111 186 

% 
49.7% 64.9% 57.8% 

Total Number 151 171 322 

% 100.0% 100.0% 100.0% 

Controlling for age, and selecting those aged over 25 years (who are more likely to be 

married) the difference in marital status between TB cases and contacts approached 

statistical significance (x:2=3.746, p=0.53 , OR '=1.25, Cl 0.99-1.6) (Table 6.8). 

Table 6.8 Marital status for those aged over 25 by respondent type 
Type 

Case Contact Total 
Marital Single/separated/divorced Number 74 109 183 
status % 60.2% 71.2% 66.3% 

Married/living with partner Number 49 44 93 

% 39.8% 28.8% 33.7% 

Total Number 123 153 276 

% 100.0% 100.0% 100.0% 
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In an analysis of gender and age over 25 years, a greater proportion of female TB 

cases were married compared to female TB contacts (X2=7.207, p=0.007, OR 1.5, Cl 

1.08-2.08) (Table 6.9). 

Table 6.9 Marital status, age over 25 and female gender by respondent type 
Type 

Case Contact Total 
Marital Single/separated/divorced Number 34 68 102 
status % 53.1% 73.9% 65.4% 

Married/living with partner Number 30 24 54 

% 46.9% 26.1% 34.6% 

Total Number 64 92 156 

% 100.0% 100.0% 100.0% 

Male gender in those aged over 25 did not show significant difference for marital 

status. 
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6.4 Lifestyle factors- smoking and alcohol 

6.4.1 Smoking status 

More TB cases smoked than TB contacts (41.7% v 31 %) (X2 =4.004 p value = 0.045, 

OR 1.594, Cl 1.0 1-2. 52)(T,able 6.10). 

Table 6.10 Smoking status by respondent type 
Type 

Case Contact Total 
Smoking Yes Number 63 53 116 
Status % 41.7% 31.0% 36.0% 

No Number 88 118 206 
% 58.3% 69.0% 64.0% 

Total Number 171 322 
% 100.0% 100.0% 

Smokers - TB cases and TB contacts 

Respondents who smoked were asked to state the number of cigarettes that they 

smoked daily. TB cases smoked an average offive cigarettes more daily than TB 

contacts (Mean difference =5.2, T test= 1.650, 0.001, Cl 2.1-8.2) (Table 6.11). 

Table 6.11 Mean number of cigarettes smoked daily - TB cases and 
{'nntflf"t,;: 

Std. Error 
Type N Mean . Std. Deviation Mean 

Number of Case 63 20.0 9.686 1.220 
cigarettes smoked Contact 53 14.8 6.917 .950 
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Smokers and gender 

Exploring gender as a potential confounders there was no gender difference in mean 

number of cigarettes smoked (Mean difference = 1.1, T test 1.082, p=0.481, Cl -4.4-

2.7) (Table 6.12). 

Table 6.12 Mean number of cigarettes smoked daily by gender 
Std. Error 

Gender N Mean Std. Deviation Mean 
Number of Male 57 17.0 8.136 1.078 
cigarettes smoked Female 59 18.2 9.591 1.249 

6.4.2 Alcohol consumption 

Over 80% of TB cases and contacts consumed alcohol (Table 6.13). 

Table 6.13 Alcohol consumption by respondent type 
Type 

Case Contact Total 
Alcohol Yes Number 121 140 261 

% 80.1% 81.9% 81.1% 
No Number 30 31 61 

% 19.9% 18.1% 18.9% 
Total Number 151 171 322 

% 100.0% 100.0% 100.0% 

Amount of alcohol consumed - TB cases and contacts 

In an analysis of those who drank alcohol, TB cases consumed an average of 2.3 units 

of alcohol per week (T test 4.454 p=0.003) (Table 6.14). 

Table 6.14 Number of units of alcohol consumed weekly-TB cases and contacts 
Std. Error 

Type N Mean Std. Deviation Mean 
Number of Case 121 10.1 6.458 .587 
Units of alcohol Contact 140 7.8 6.322 .534 
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Alcohol consumption and gender 

Exploring potential cofounders in relation to gender, males drank an average of 4.7 

units of alcohol more than females on a weekly basis (Mean difference =4.7 T test 

=6.946, p<O.OOI, Cl 3.3-6.1) (Table 6.15). 

Table 6.15 Number of units of alcohol consumed weekly by gender 

Std. Error 
Gender N Mean Std. Deviation Mean 

Number of Male 119 11.2 6.635 .608 
Units of alcohol Female 142 6.5 5.646 .474 

Male TB cases drank an average of three units of alcohol more per week than male 

TB contacts (T test =2.259, p=O.OI3) (Table 6.16). This difference was not seen in 

females. 

Table 6.16 Mean alcohol consumption male TB cases and contacts 
Std. Error 

Type N Mean Std. Deviation Mean 
Number of Case 66 12.58 6.481 .798 
Units of alcohol Contact 53 9.57 6.503 .893 
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6.5 Analysis of TB cases 

6.5.1 Duration of illness prior to diagnosis 

TB cases were asked to identify how long they felt ill before being diagnosed with 

TB. Almost two-thirds of patients were ill for more than one month (Table 6.17). 

Table 6.17 Length of time ill prior to diagnosis: frequency breakdown 
with 95% Confidences Limits 

Number 
Cl Lower Cl Upper 

Length ill ('\fr.~~~ Percentage Limit Limit 

Less than one month 51 33.8 26.60 41.57 

Greater than one month 94 62.2 54.35 69.69 

Not reported 6 4.0 

Total 151 100.0 

Patients who were ill for more than one month were asked why they had not been 

diagnosed earlier. Almost 80% of cases stated that they had not recognised how ill 

they were (Table 6.18). However, 13.5% of respondents had attended their general 

practitioner (GP) during this time with flu or cold-like symptoms but were not 

diagnosed with TB. 

Table 6.18 Duration of illness greater than one month and reasons that patients were not 
di d li almose ear er 

Duration of illness> 1 month Cumulative 
Frequency Percent Valid Percent Percent 

Not realise how ill 57 60.6 78.3 78.3 

Attended GP with flu or cold 10 10.6 13.5 91.8 

No respiratory symptoms 7 7.5 9.2 100.0 

Not reported 20 21.3 100.0 

Total 94 100.0 

Other potential factors such as not having GP or competing priorities (work) were not 

identified by cases as factors associated with a longer duration of illness. 

To elucidate the factors associated with longer duration of illness, an analysis was 

undertaken of those who experienced duration of illness of less one month compared 
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with those who delayed greater than one month with a number of variables as outlined 

in Table 6.19. Age group, employment status, medical insurance and marital status 

showed significant differences in relation to duration of illness. 

Table 6.19 Analysis of factors associated with duration of illness a,b 

Asymp. 
Chi-Square df S\g. 

Age group 3.967 1 .046 

Gender 2.195 1 .138 

Current Employment 14.333 1 .000 

Educational Attainment 3.298 1 .069 

Medical Insurance 5.400 1 .020 

Marital status 4.895 1 .027 

Accommodation .420 1 .517 

Smoking Status 2.810 1 .094 

Alcohol 3.323 1 .068 

a. Kruskal Wallis Test 

b. Grouping Variable: Length ill 

Duration of illness prior to diagnosis by age group 

Table 6.20 shows that 64.8% of all TB cases had a duration of illness of greater than 

one month prior to diagnosis. However, the extremes of age showed even greater 

duration of illness. More than three quarters of those aged under 25, and almost 90% 

of those aged over 45, had duration of illness of over one month compared with 

44.4% of the 25-44 year age-group (x2 =26.86 P < 0.001). 

Table 6.20 Duration of illness prior to diagnosis by age group 
Age group 

Duration of illness Under 25 25-44 45+ Total 
< 1 month Number 6 40 5 51 

% 21.4% 55.6% 11.1% 35.2% 

>1 month Number 22 32 40 94 

% 78.6% 44.4% 88.9% 64.8% 

Total Number 28 72 45 145 

% 100.0% 100.0% 100.0% 100.0% 
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Duration of illness prior to diagnosis by employment status 

Over 80% of the unemployed and retired grouping had duration of illness greater than 

one month prior to diagnosis compared with 51.8% of those who were in 

employment or were students (X2=14.432 p < 0.001, OR =4.31, cr 1.32-2.23) (Table 

6.21). 

Table 6.21 Duration of illness prior to diagnosis by current 
employment status 

Current Employment 
Duration of illness Employed Unemployed, 

or Student retired, other Total 
< 1 month Number 40 11 51 

% 48.2% 17.7% 35.2% 

> 1 month Number 43 51 94 

% 51.8% 82.3% 64.8% 

Total Number 83 62 145 
% 100.0% 100.0% 100.0% 

Duration of illness prior to diagnosis by medical insurance 

Having private or employer assisted medical insurance was associated with delay in 

diagnosis. Almost eighty percent of those with medical insurance had duration of 

illness greater than one month compared to 68.9% ofthose with covered under the 

GMS and 50.9% of those with no medical insurance (x2=9.016 p =0.011) (Table 

6.22). 

Table 6.22 Duration of illness prior to diagnosis by medical insurance 
Medical Insurance 

Private! 
Duration of illness Employer 

GMS assisted None Total 
< 1 Month Number 14 9 28 51 

% 31.1% 20.9% 49.1% 35.2% 

> 1 Month Number 31 34 29 94 

% 68.9% 79.1% 50.9% 64.8% 

Total Number 45 43 57 145 

% 100.0% 100.0% 100% 100.0% 
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An analysis was undertaken of those who were not employed as those in employment 

may have medical insurance. For those not in employment having medical insurance 

was still associated with a duration of illness greater than one month ex2=1O.33 p 

=0.006) (Table 6.23). 

Table 6.23 Duration of illness prior to diagnosis in those not employed 
Medical Insurance 

Private/ 
Duration of illness Employer 

GMS assisted None Total 
< 1 Month Number 8 0 9 17 

% 22.9% .0% 45.0% I 23.6% 

> 1 Month Number 27 17 11 55 

% 77.1% 100.0% 55.0% 76.4% 

Total Number 35 17 20 72 
% 100.0% 100.0% 100.0% 100.0% 

Duration of illness prior to diagnosis by marital status 

Those who were single, separated or divorced has a longer duration of illness than 

those married or living with a partner (73.3% vs.55.7%) (X2 =4.929 p =0.026, OR 

1.465, Cl 1.06-2.037) (Table 6.24). 

Table 6.24 Duration of illness prior to diagnosis by marital status 
Marital status 

Duration of illness Single/separated Married/living 
Idivorced with partner Total 

< 1 Month Number 20 31 51 

% 26.7% 44.3% 35.2% 

> 1 Month Number 55 39 94 

% 73.3% 55.7% 64.8% 

Total Number 75 70 145 

% 100.0% 100.0% 100.0% 
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This difference was enhanced in those aged over 25. Those who were single, 

separated or divorced had a longer duration of illness (74.3% vs. 39.5%) <x2 =13.907, 

p < 0.001, OR= 1.88, Cl 1.27-2.8) (Table 6.25). 

Table 6.25 Duration of illness prior to diagnosis by marital status and age over 25 

Marital status 
Duration of illness Single/separated Married/living 

Idivorced with partner Total 
< 1 Month Number 19 26 45 

% 25.7% 60.5% 38.5% 

> 1 Month Number 55 17 72 

% 74.3% 39.5% 61.5% 

Total Number 74 43 117 

% 100.0% 100.0% 100.0% 

117 



6.5.2 Health system delay 

TB cases were asked to indicate how long they had to wait for a hospital appointment. 

Over one-quarter (27.8%) of all patents waited for more than one week to be seen in 

hospital (Table 6.26). 

Table 6.26 Frequency waiting for hospital appointment with Confidence Limits 

Length 
Number. Cl Cl waiting for 

apPointment of Cases Percentage Lower Limit Upper Limit 

< 24 hours 69 45.7 37.89 53.66 

2-7 days 40 26.5 19.94 33.93 

8-14 day 17 11.3 6.96 17.03 

> 14 days 25 16.5 11.29 23.09 

Total 151 100.0 

An analysis was undertaken of those seen within one week versus those who waited 

more than one week to be seen. Age group, employment status, educational 

attainment, medical insurance, marital status and smoking status showed significant 

difference in relation to delay (Table 6.27). 

Table 6.27 Analysis of factors with time waiting for appointment 
Chi-Square df Asymp. Sig. a,b 

Age group 14.864 1 .000 

Gender 1.531 1 .216 

Current Employment 6.953 1 .008 

Educational 
3.927 1 .048 

Attainment 

Medical Insurance 7.972 1 .005 

Marital status 10.947 1 .001 

Accommodation .609 1 .435 

Smoking Status 4.111 1 .043 

Alcohol .024 1 .876 

a. Kruskal Wallis Test 

b. Grouping Variable: Length waiting for appOintment 
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Health system delay by age group 

Those aged over 45 years experienced most delay with over half waiting for more 

than one week to be seen compared with 19.2% of those aged 25-44 and 14.3% of 

those aged under 25 (x2=17.328 p<O.OOl) (Table 6.28). 

Table 6.28 Length waiting for appointment by age group 
Age group 

Length waiting for appointment Under 25 25-44 45+ Total 
1 week or less Number 24 63 22 109 

% 85.7% 80.8% 48.9% 72.2% 

> 1 week Number 4 15 23 42 

% 14.3% 19.2% 51.1% 27.8% 

Total Number 28 78 45 151 

% 100.0% 100.0% 100.0% 100.0% 

Health system delay by employment status 

Almost 40% of unemployed and retired were waiting for more than one week to be 

seen compared with 20% of currently employed or students (x2=6.99 p=0.008, OR 

=2.64, Cl 1.27-5.48) (Table 6.29). 

Table 6.29. Length waiting for appointment by current employment 
Current Employment 

Length waiting for appointment Employed Unemployed, 
or Student retired, other Total 

1 week or less Number 70 39 109 

% 80.5% 60.9% 72.2% 

> 1 week Number 17 25 42 

% 19.5% 39.1% 27.8% 

Total Number 87 64 151 

% 100.0% 100.0% 100.0% 
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Health system delay by educational attainment 

Of those with a third level education, 40.5% waited more than one week to be seen 

compared with 23.7% of those without third level education (X2=3.393 p= 0.047, OR 

2.20, cr 1.00-4.82) (Table 6.30). 

Table 6.30 Length waiting for appointment by educational attainment 

Educational Attainment 
Length waiting for appointment Primary or Third 

Secondary level/University Total 
1 week or less Number 87 22 109 

% 76.3% 59.5% 72.2% 
> 1 week Number 27 15 42 

% 23.7% 40.5% 27.8% 

Total Number 114 37 151 

% 100.0% 100.0% 100.0% 

Health system delay by medical insurance 

Over forty percent of patients with private medical insurance waited for more than 

one week to be seen compared with 23.0% of those with no medical insurance and 

19.1 % of those with GMS. (X2=8.217 p= 0.016) (Table 6.31). 

Table 6.31 Length waiting for appointment by medical insurance 
Medical Insurance 

Privatei 
Length waiting for appointment Employer 

GMS assisted None Total 
1 week or less Number 38 24 47 109 

%w 80.9'% 55.8% 77.0% 72.2% 

> 1 week Number 9 19 14 42 

%w 19.1% 44.2% 23.0% 27.8% 

Total Number 47 43 61 151 

%w 100.0% 100.0% 100.0% 100.0% 
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Health system delay by marital status 

Forty percent of those who were single, separated or divorced were waiting for more 

than one week, compared to 15.8% of those married or living with a partner 

ex2=11.020, p=O.OOI, OR=2.055, Cl 1.24-3.40) (Table 6.32). 

Table 6.32 Length of time waiting for appointment by marital status 
Marital status 

Length waiting for appointment Single/separated Married/living 
divorced with partner Total 

1 week or less Number 45 64 109 
% 60.0% 84.2% 72.2% 

> 1 week Number 30 12 42 
% 40.0% 15.8% 27.8% 

Total Number 75 76 151 
% 100.0'% 100.0% 100.0% 

Health system delay by smoking status 

Non-smokers were delayed for more than one week, compared with smokers (34.1 % 

vs. 19.0%) (X2=4.138 p=0.042, OR 2.198, Cl 1.02-4.74) (Table 6.33). 

Table 6.33 Length waiting for appointment by smoking status 

Length waiting for appointment Smoking Status 

Yes No Total 
1 week or less Number 51 58 109 

% 81.0% 65.9% 72.2% 

> 1 week Number 12 30 I 42 

% 19.0% 34.1% 27.8% 

Total Number 63 88 151 

% 100.0% 100.0% 100.0% 
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6.5.3 Hospital admission 

Over 60% of TB cases in this study were admitted to hospital for management of their 

TB (Table 6.34). 

Table 6.34 Frequency of admission with 95% Confidence Limits 
Admitted Number % pi Lower Limit Cl Upper Limit 

1 Yes 94 62.3 54.35 69.69 
2 No 57 37.7 30.31 45.65 
Total 151 100.0 

Exploring factors that might be associated with hospital admission, only smoking 

status showed significant difference. No significant difference was found for gender, 

age-group, educational attainment, medical insurance, marital status, accommodation 

status or alcohol (Table 6.35). 

Table 6.35 Factors associated with hospital admissiod·b 

Chi-Square df Asymp. Sig. 
Age group .100 1 .752 
Gender 1.852 1 .174 
Current Employment .003 1 .957 
Educational 

.162 1 .688 Attainment 

Medical Insurance 1.952 1 .162 
Marital status 1.524 1 .217 
Accommodation 2.271 1 .132 
Smoking Status 15.981 1 .000 
Alcohol .308 1 .579 

a. Kruskal Wallis Test 

b. Grouping Variable: Admitted 
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Smoking status and admission 

More smokers were admitted than non-smokers (54.3% vs. 21.1 %) ex2=16.08 

p<O.OOl, OR= 4.448, CI=2.09-9.46) (Table 6.36). 

Table 6.36 Smoking status in those TB cases admitted 
Admitted 

Yes No Total 
Smoking Yes Number 51 12 63 
Status % 54.3% 21.1% 41.7% 

No Number 43 45 88 

% 45.7% 78.9% 58.3% 

Total Number 94 57 151 

% 100.0% 100.0% 100.0% 

Hospital admitted 

The majority of patients admitted to hospital were admitted to Peamount Hospital 

(47.9%), with 25.5% of patients admitted to the Mater Hospital, 16.0% to Beaumont 

Hospital, 6.4% to James Connolly Memorial Hospital and 4.3% to other hospitals 

(Figure 6.2). 

Figure 6.2 Hospital by percentage of patients admitted 2000-2004, (N=94) 
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Length of admission 

The majority of admitted patients (55.3%) were admitted for four or more weeks 

(Table 6.37). 

Table 6.37 Length of admission with 95% Confidence Limits 
Length of Cl Lower Cl Upper 

Admission No. of Cases % Limit Limit 

0-2 weeks 24 25.6 17.55 34.99 

2-4 weeks 18 19.1 12.19 27.97 

4-8 weeks 34 36.2 26.99 46.18 

8-12 weeks 5 5.3 2.06 11.26 

12-20 weeks 5 5.3 2.06 11.26 

> 20 weeks 8 8.5 4.11 15.42 

Total 94 100.0 

Age, gender, employment, educational attainment, medical insurance and smoking 

status showed significant difference in relation to length of time admitted (Table 

6.38). 

Table 6.38 Factors associated with hospital admission >four 
weeks a,b 

Chi-Square df Asymp. Sig. 
Age group 6.749 1 .009 

Gender 3.913 1 .048 

Current Employment 13.712 1 .000 

Educational Attainment 12.212 1 .000 

Medical Insurance 5.141 1 .023 

Mantal status .106 1 .744 

Accommodation .009 1 .924 

. Smoking Status 19.965 1 .000 

Alcohol .288 1 .592 

a. Kruskal Wallis Test 

b. Grouping Variable: Length admitted 
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Length of admission by age group 

Age over 45 was associated with a longer length of admission with 75.0% of those 

aged over 45 admitted for more than four weeks compared with 50.0% of the 25-44 

year age group and 37.5% of the under 25 year age group <:x2= 7.016 p=0.030) (Table 

6.39). 

Table 6.39 Length of admission by age group 
Age group 

Length of admission Under 25 25-44 45+ Total 
4 weeks or less Number 10 25 7 42 

% 62.5% 50.0% I 25.0% 44.7% 

> 4 weeks Number 6 25 21 52 
% 37.5% 50.0% 75.0% I 55.3% 

Total Number 16 50 28 94 

% 100.0% 100.0% 100.0% 100.0% 

Length of admission by gender 

More males were hospitalised for a period of four or more weeks compared with 

females (66.7% vs.46.2%) <:x2=3.955 p=0.047, OR 1.444, Cl 1.005-2.007) (Table 

6.40). 

Table 6.40 Length of admission by gender 
Gender 

Length of admission Male Female Total 
4 weeks or Number 14 28 42 
less % 33.3% 53.8% 44.7% 

>4 weeks Number 28 24 52 

% 66.7% 46.2% 55.3% 

Total Number 42 52 94 

% 100.0% 100.0% 100.0% 
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Length of admission by employment status 

Almost 80% of the unemployed and retired grouping were admitted for more than 

four weeks compared with 38.9% of employed or students (X2=13.86 p<O.OOl, OR 

5.41, Cl = 2.15-13.6) (Table 6.41). 

Table 6.41 Length of admission by employment status 

Current Employment 
Length of admission Employed Unemployed, 

or Student retired, other Total 
4 weeks or less Number 33 9 42 

% 61.1% 22.5% 44.7% 

> 4 weeks Number 31 52 

% 77.5% 55.3% 

Total Number 5H 40 94 

% 100.0% 100.0% 100.0% 

Length of admission by educational attainment 

Two thirds of those who attained a primary or secondary level education were 

admitted for more than four weeks compared with 22.7% of those with third level or 

university education (X2=12.344, p<O.OOl) (Table 6.42). 

Table 6.42 Length of admission by educational attainment 
Educational Attainment 

Third 
Length of admission Primary or levell 

Secondary University Total 
4 weeks or Number 25 17 42 
less % 34.7% 77.3% 44.7% 

>4 weeks Number 47 5 52 
% 65.3% 22.7% 55.3% 

Total Number 72 22 94 
% 100.0% 100.0% 100.0% 
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Length of admission by medical insurance 

Almost two-thirds of patients with GMS and almost two-thirds of those with no 

medical insurance were admitted for more than four weeks compared with one third 

of those with private insurance <x;2=5.197, p=0.074) (Table 6.43). 

Table 6.43 Length of admission by medical insurance 
Medical Insurance 

Private/ 
Length of admission Employer 

GMS assisted None Total 
4 weeks or less Number 14 15 13 42 

% 37.8% 65.2% 38.2% 44.7% 

> 4 weeks Number 23 8 21 52 

% 62.2% 3::t8% 61.8% 55.3% 

Total Number 37 34 94 

% 100.0% 100 100.0% 100.0% 

Length of admission by smoking status 

Over three quarters of those patients who smoked were admitted for more than four 

weeks compared to 23.5% of non-smokers (X2=20.l8, p<O.OOl, OR 4.21, 1.69-10.46 

Cl) (Table 6.44). 

Table 6.44 Length of admission by smoking status 

Smoking Status 
Length of admission Yes No Total 

4 weeks or less Number 12 30 42 

% 23.5% 69.8% 44.7% 

> 4 weeks Number 39 13 52 

% 76.5% 30.2% 55.3% 

Total Number 51 43 94 

% 100.0% 100.0% 100.0% 
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6.5.4 Outpatient follow-up of TB cases 

Frequency of outpatient follow-up 

Table 6.45 outlines the frequency that patients in this study were followed up in 

outpatients (OPD). Although natiomil guidelines recommend monthly follow-up, 

some patient might require a more regular review. This table outlines that two thirds 

of patients were seen on at least a monthly basis. 

Table 6.45. Frequency of OPD follow-up with 95% Confidence Limits 

Frequency Number. I Cl Lower Cl Upper 
Attended OPO of Cases % Limit Limit 

Weekly 13 8.7 4.91 13.87 

Monthly 92 60.9 53.00 68.44 

Two Monthly 23 15.2 10.18 21.60 

Three Monthly 16 10.6 6.44 16.25 
Other 7 4.6 2.10 8.89 

Total 151 ·100.0 

OPD investigations 

The primary OPD investigations for TB patients are sputum analysis, chest X-ray 

(CXR), liver function tests and weight measurements. Table 6.46 outlines the 

frequency that patients recall having the various investigations carried out. Over 60% 

of patients had investigations carried out on at least a monthly basis. A small 

minority (2.1 % to 11.1 %) stated that they never had investigations carried out. 

Table 6.46 Frequency of investigations in OPD 

Never Weekly Monthly Two Monthly Other 
Frequency Blood Numbe 3 17 83 20 22 
test taken OPO % 2.1% 11.7% 57.2% 13.8% 15.2% 
Frequency CXR Number 4 1 95 27 23 
taken OPO % 2.7% 0.7% 63.3% 18.0% 15.3% 
Frequency sputum Numbe 16 19 76 23 10 
taken OPO % 11.1% 13.2% 52.8% 16.0% 6.9% 
Frequency weight Number 7 7 89 18 23 
measured at OPO % 4.9% 4.9% 61.8% 12.5% 16.0% 

128 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6.5.5 Medication and compliance issues 

All investigations and medication for TB should be provided free of charge. 

Just half, 49.7% of the TB cases obtained their medication at the OPD clinic (Table 

6.47). 

Table 6.47 Frequency medication obtained at OPD with 95% confidence 
limits 

Medication 
received at Cl Cl 

OPO No. of Cases 
% Lower Limit Upper Limit 

Yes 75 49.7 41.76 57.59 

No 76 50.3 42.41 58.24 

Total 151 100.0 

Of the 76 patients that did not get medication at the OPD, 67.1 % received medication 

at their local pharmacy, 22.4% at a Health Board Pharmacy in the Phoenix Park with 

the remaining 10.5% not stating where they obtained medication (Table 6.48). 

Table 6.48 Frequency medication acquired by patients outside OPD and 
95% confidence limits 

other Med No. of Cases % ~I Lower Limit ::::1 Upper Limit 

Local 
51 67.10 56.60 74.57 

Pharmacy 

Central 
17 22.40 16.96 27.03 

Pharmacy 

Not stated 8 10.50 5.54 13.75 

Total 76 100.00 

Of those who did not receive their medication at OPD over twenty percent paid for it 

despite the fact that TB treatment is free of charge (Table 6.49). Of)hese 62.5% had 

private medical insurance and 21.9% did not have any form of medical insurance. No 

GMS patient paid for their medication. 
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T bl 649 F a e . t' t 'd ~ reQuency pa len s pal or me di ti 'th 950/4 nfidence limits ca on WI o co 
Pay Number % Lower Limit Upper Limit 

Yes 32 21.2 15.26 28.22 
No 119 78.8 71.78 84.74 

Total 151 100.0 

Self-Reported compliance with TB treatment - TB cases 

Self-reported compliance was good with 84.1 % of TB cases stating that they never 

forgot their medication. However, 5.2% TB cases acknowledged that they often 

(once per week) or regularly (every few days) forgot to take their medication (Table 

6.50). 

Table 6,50 Frequency Breakdown with 95% confidence limits 
Frequency Number 

forget to take of cases Cl Lower Cl Upper 

medication 
% Limit Limit 

Never 127 84.1 77.65 89.27 

Seldom 16 10.6 6.44 16.25 
Often 6 4.0 1.68 8.01 

Regularly 2 1.3 .28 4.18 

Total 151 100.0 

Reasons given by TB cases for forgetting to take their medication included 

• Forgetting 

• Not being at home when they needed to take their medication 

• Being stressed over the diagnosis and treatment. 

Respondents were asked what might be helpful in remembering to take medication. 

Of the 60 people who responded to this question, 60% thought that a reminder from a 

family member would be helpful, and 26.7% thought that a text message would be 

helpful. Ten percent thought that attending the local health centre for supervised 
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therapy would be helpful, 3.3% thought a nurse coming to the house daily to 

supervise therapy would be helpful (Table 6.51). 

T bl 651 Adh a e . erence strategIes th atwou Idh I . t t ke medication eLp patien a 
N % 

Reminder from family! friend 36 60.0 
Text message 16 26.7 
Attend local health centre 6 10.0 
Nurse supervision 2 3.3 
Total 60 100.0 

6.6 Satisfaction with TB services - TB cases and contacts 

Respondents were asked to express their satisfaction/dissatisfaction with their 

treatment in the clinics across six different parameters- satisfaction with doctor, length 

of consultation (visit) with doctor, nurse, information given, length of time in X-ray 

and time spent in OPD. 

The study participants were asked to expressed their satisfaction/dissatisfaction on a 

Likert scale with very dissatisfied to 5 = very satisfied. Tables 6.52 and 6.53 

present the satisfaction levels for TB cases and contacts. 

TB cases showed high satisfaction levels with the length of the OPD consultation 

(75.6%) and with the nurse (72.5%). TB cases were most dissatisfied by length of 

time waiting in OPD (27.5%), information received (21.3%) and with consultation 

with the doctor (16.4%). 
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Table 6.52 Satisfaction levels TB cases 

Very Neither 
o issatisfiedf Satisfied! SatisfiedNery 
Disatisfied Dissatisfied Satisfied Total 

Number % Number % Number % Number % 
Satisfaction with Doctor 21 16.4% 19 14.8% 88 68.8% 128 100% 
Satisfaction with Nurse 6 5.0% 27 22.5% 87 72.5% 120 100% 
Satisfaction with length 

9 6.9% 23 17.6% 99 75.6% 131 100% of consultation 

Satisfaction with time 
36 27.5% 27 20.6% 68 51.9% 131 100% waiting in OPD 

Satisfaction with 
27 21.3% 22 17.3% 78 61.4% 127 100% infonnation received 

Satisfaction with time 
12 9.5% 30 23.8% 84 66.7% 126 100% waiting in X -Ray Dept 

TB contacts showed high satisfaction levels with the doctor (81.3%) and length of the 

OPD consultation (79.3%). TB contacts were most dissatisfied with the information 

given (16.2%), lengthoftime in OPD (15.4%) and length oftime in the X-ray 

Department (13.4%) 

Table 6.53 Satisfaction levels TB contacts 

Very Neither 
Dissatisfied! Satisfied! SatisfiedNery 
Disatisfied Dissatisfied Satisfied Total 

Number % Number % Number % Number % 
Satisfaction with Doctor 5 3.6% 21 15.1% 113 81.3% 139 100.0% 
Satisfaction with Nurse 4 2.9% 33 23.7% 102 73.4% 139 100.0% 
Satisfaction with length 

10 6.7% 21 14.0% 119 79.3% 150 100.0% of consultation 

Satisfaction with time 
24 15.4% 32 20.5% 100 64.1% 156 100.0% waiting in OPD 

Satisfaction with 
25 16.2% 29 18.8% 100 64.9% 154 100.0% infonnation received 

Satisfaction with time 
18 13.4% 20 14.9% 96 71.6% 134 100.0% waiting in X -Ray Dept 
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Figure 6.3 presents the distribution of overall satisfaction scores computed by adding 

an individual's score for each of the six questions (Range 0-30). The mean overall 

satisfaction score was 21.6 with a standard deviation of 6.1. 

Figure 6.3 Overall satisfaction score TB cases and contacts 

o 10 20 30 40 

Overall Satisfaction Score 

Mean =21. 
580 

Std. Dev. 
=6.1420 
N=294 

The mean satisfaction scores for TB cases and TB contacts are outlined in Table 6.54. 

Whilst the mean satisfaction score for all parameters was above average (score of2.5) 

for both TB cases and contacts, contacts expressed greater overall satisfaction across 

the parameters measured. 

Table 6.54 Mean satisfaction score - TB cases and TB contacts 
Satisfaction 

Sati staction Satisfaction with 
Satisfaction Satisfaction with length of with waiting information 

Type with doctor with Nurse hospital visit time received 

Case Mean 3.88 3.93 4.01 3.28 3.62 
N 128 120 131 131 127 
SO 1.181 .941 .957 1.360 1.368 

Contact Mean 4.27 4.14 4.13 3.72 3.73 
N 139 139 150 156 154 
SO .967 .926 .999 1.168 1.138 

Total Mean 4.08 4.04 4.07 3.52 3.68 
N 267 259 281 287 281 
SO 1.090 .937 .979 1.276 1.246 
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Differences in satisfaction between TB cases and contacts reached statistical 

significance across two of the parameters measured, satisfaction with doctor 

(X2=7.346 p=0.OO7) and with waiting time in OPD ex2=5.85 p=0.016) (Table 6.55). 

Table 6.55 Differences in mean satisfaction - TB cases and contacts a,b 

Chi-
Square elf Asymp. Sig. 

Satisfaction with Doctor 7.348 1 .007 
Satisfaction with Nurse .065 1 .799 

Satisfaction with length of consultation .499 1 .480 
Satisfaction with time waiting in OPD 5.854 1 .Q16 

Satisfaction with infonnation received .629 1 .428 
Satisfaction with time waiting in X -Ray Dept .301 1 .583 

a. Kruskal Wallis Test 

b. Grouping Variable: Type 

6.7 Knowledge and awareness of TB 

The primary source of information for TB cases and contacts was from the treating 

doctor (69.3% and 78.4%) (Table 6.56). Over 30%fTB cases and almost 20% of TB 

contacts stated that they had not received any information about TB. 

Table 6.56 Information received about TB b TB cases and contacts 
Cases (N=151 Contacts 

(N=171) 

Characteristic N % 
Information from doctor 104 69.3 
Information leaflet 61 40.6 
Information from nurse 28 18.6 
No information 47 31.1 

Participants were asked to state what they thought were the most common TB 

symptoms (Table 6.57). Cough was ranked as the primary symptom by 27.1 % TB 

patients with weight loss (17.2%) and sweats (15.2%) as the next main symptoms. 

Cough was ranked as the primary symptom by 49.7% of TB contacts with weight loss 

(6.4%) and sweats (6.4%) ranked as next main symptom. 
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T bl 657TB a e . t symp10ms b TB ~y cases an d t t con ac s 
Cases (N=151) Contacts (N =171) 

Symptom N % N % 
Cough 41 27.1 84 49.1 
Weight Loss 26 17.2 11 6.4 
Sweats 23 15.2 11 6.4 
Tiredness 22 14.7 10 5.8 

Participants were asked to say whether they agreed, disagreed or did not know the 

answer to five statements used to assess knowledge of TB disease. The results for TB 

cases and TB contacts are presented in Tables 6.58 and 6.59 below. 

Table 6.58 Knowledge of TB disease amongst TB cases 

Aqree Disaqree' Don't Know Total 

Number % Number % Number % Number % 
TB is contagious 134 92.4% 3 2.1% 8 5.5% 145 100.0% 

TB is curable 128 85.9% 7 4.7% 14 9.4% 149 100.0% 

TB treatment requires 
144 96.6% 2 1.3% 3 2.0% 149 100.0% medication 

BCG protects against TB 41 27.5% 56 37.6% 52 34.9% 149 100.0% 

There is a new form of TB 
33 22.1% 11 ' 7.4% 105 70.5% 149 100.0% 

in Ireland 

Table 6.59 Knowledge of TB disease amongst TB contacts 

Agree Disagree Don't Know Total 

Number % Number '% Number % Number % 
TB is contagious 159 93.0% 3 1.8% 9 5.3% 171 100.0% 

TB is curable 153 91.6% 3 1.8% 11 6.6% 167 100.0% 
TB treatment requires 

142 86.1% 7 4.2% 16 9.7% 165 100.0% 
medication 

BCG protects against TB 56 33.9% 36 21.8% 73 44% 165 100.0% 

There is a new form of TB 
14 8.5% 20 12.1% 131 79% 165 100.0% in Ireland 

There was general agreement amongst TB cases and contacts that TB is a contagious 

disease (92.4% arid 93.0%). A greater proportion of TB contacts thought TB could be 

cured when compared to TB cases (91.6% vs. 85.9%). A greater proportion of TB 
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cases knew that TB requires medication (96.6% vs. 86.1 %). This difference was 

statistically significant (Table 6.60). Both TB cases and contacts were unclear about 

the protective effect of BCG. TB cases were more aware that there might be new 

forms of TB in Ireland. 

Table 6.60 Knowledge of TB disease - TB cases and contacts a,b 

Chi-Square df Asymp. Sig. 
TB is contagious .036 1 .850 
TB is curable 2.466 1 .116 
TB treatment requires medication 10.834 1 .001 
BCG protects against TB .178 1 .673 
There is a new form of TB in Ireland 4.945 1 .026 

a. Kruskal Wallis Test 

b. Grouping Variable: Type 

6.8 Stigma of TB 

Participants were asked if they felt that they had been stigmatised as a result of being 

diagnosed with TB or as a result of being in contact with a TB case. More TB cases 

said they felt stigmatised than TB contacts ex2=15.332 p<O.OOI, OR=2.684, Cl 1.63-

4.43) (Table 6.61). 

. Table 6.61 Stigma of TB by respondent type 
Type 

Case Contact Total 
Numbers who Yes Number 59 34 93 
felt % 40.7% 20.4% 29.8% 
stigmatised by No Number 86 133 219 
TB 

% 59.3% 79.6% 70.2% 
Total Number 145 167 312 

% 100.0% 100.0% 100.0% 

Family, friends, workmates, school and college students and neighbours were 

identified as interacting with TB cases and contacts differently. Respondents felt that 

people kept away from them, did not visit and tended to use the telephone more often 

to make contact. Some TB cases felt that they were "treated like lepers" or "had the 
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plague". Three TB cases stated that people did not treat them differently as they did 

not tell anybody that they had been diagnosed with TB. 

6.9 Summary of findings of quantitative research 

This study provided information on the process and structure of the TB control 

programme in the NAHB. It also provided an opportunity to study TB cases and TB 

contacts who live and work in a similar environment and elucidate factors that might 

identify individuals at higher risk of developing TB. When compared with TB 

contacts, TB cases were 

• Younger 

• Less likely to have a third level education 

• Less likely to have medical insurance 

• More likely to be married 

• Smoking more than TB contacts for both male and female gender 

• Drinking more alcohol than TB contacts. 

Over 80% of patients with symptoms for more than one month did not recognise the 

significance of their symptoms. A longer duration of illness prior to diagnosis was 

seen in 

• The extremes of age - those aged under 25 and age over 45 - had longer 

duration of illness than the 25-44 year age group 

• The unemployed or retired 

• Those with private medical insurance 

• Those who were single, separated or divorced. 
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A delay of more than one week in accessing hospital services was experienced by 

27.8% of patients. Factors associated with a delay of more than one week included 

• Ageover45 

• Unemployed or retired persons 

• Third level education 

• Private medical insurance 

• Being single separated or divorced 

• Non-smoker. 

In this study over 60% of patients were admitted to hospital, with over half ofthese 

admitted for four or more weeks. Factors associated with a longer duration of 

admission included 

• Age over 45 

eMale gender 

• Unemployed or retired persons 

• Lower levels of educational attainment 

• Smoking. 

Outpatient follow-up of TB was good in that more than two-thirds of TB cases were 

seen at least monthly. However, one-third were not seen monthly. Services varied 

both in terms of frequency of follow-up and the regularity ofOPD investigations with 

a minority reporting that they did not have any OPD investigations. TB medication is 

not provided at OPD visits for the majority of patients. However, self-reported 

compliance was good amongst TB cases. 
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TB contacts showed higher levels of satisfaction with the TB service than TB cases. 

Both TB cases and contacts were dissatisfied with waiting times in the OPD. 

Knowledge levels about TB disease were good amongst both TB cases and contacts. 
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Chapter 7. Discussion 

7.1 I ntrod uction 

Forty percent of TB cases nationally are recorded in the ERHA region. Within the 

ERHA, the NAHB records TB incidence rates well above the national average. This 

affords the opportunity to study factors associated with disease transmission and TB 

controL This study yields data on the experience and outcomes for TB cases and 

contacts attending the NAHB TB services. The results of this study provide important 

issues for discussion, and can inform other services around the country. 

Since the 1990s a number of studies have used quantitative methods to explore TB 

disease in Ireland.142-148 This is the first study to combine qualitative and quantitative 

methodologies in an examination of TB services in Ireland. 

This study assesses the TB services from the perspectives of health service providers 

(HSPs), TB patients and TB contacts, and provides data which are not routinely 

collected by the national TB surveillance system. This study provides data that can be 

used to measure the adequacy or otherwise of the TB programme in the NAHB and 

can be compared with international data where available. 

7.2 TB cases and contacts 

Risk factors and the socio-demographic profile of TB cases are well documented in 

surveillance reports, guidelines and published studies.3. 1 7-24.69,71,149-1 52 Some of the 

risk factors identified in this study when comparing TB cases with TB contacts would 

be supported by findings in the literature i.e. TB cases were found to have lower 
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educational attainment, less medical insurance, and to smoke more and drink more 

alcohol than TB contacts. The finding in this study that TB cases were more likely to 

be married than TB contacts is in contrast to the finding by Wang and colleagueswho 

in 2005, carried out a matched case-controlled study to identify risk factors for TB 

disease and reported that being single was a risk factor for pulmonary TB. 153 

These differences in socio-demographic factors between TB cases and TB contacts 

are of interest as contacts in this study are those with prolonged close contact with TB 

cases and are nominated as contacts by the case, and would be expected to have a 

similar socio-demographic profile. These differences between cases and contacts 

warrant further evaluation. 

7.3 Treatment delay 

Treatment delay can be due to patient delay, health system delay, barriers in the 

system or a combination. Treatment delays in TB have consequences for the patient 

but prolonged infectivity also results in an increased risk to contacts.75,77,78 It has 

been shown that an untreated smear-positive patient may infect, on average, more 

than 10 contacts.44
,82 Delays of greater than 60 days have been associated with 

tuberculin skin test conversion indicating TB infection in exposed contacts and the 

wider community.79 

Patient delay 

Patient delay is defined as time from onset of first symptom of TB to the time when 

the patient is first seen by a doctor for that symptom.77 Pirkis suggested that 30 days 

was acceptable for patient delay. 81 Over two-thirds of patients in this study were 

symptomatic for more than one month and did not achieve this target. When 
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specifically asked, patients said that lack of knowledge regarding the significance of 

their symptoms was a factor in almost 80% of those who had a duration of illness of 

greater than one month prior to diagnosis. This reinforces the literature findings that 

knowledge of TB disease has been shown to be poor amongst the general public and 

that there is a need to increase awareness. 66,67 

In quantitative analysis, duration of illness greater than one month prior to diagnosis 

was seen in those aged under 25, those aged over 45, the unemployed and retired, 

those with private medical insurance and those people who were single, separated or 

divorced. 

Many studies have found that older age is consistently associated with delay due in 

part to the presence of co-morbidities which renders a differential diagnosis more 

difficult. 76,77,83,88 The findings in this study that younger people had a longer duration 

of illness before diagnosis was reinforced by the qualitative findings where HSPs 

identified the difficulty of competing work and study commitments that may come to 

bear on this young age group. Sherman also postulated that HSPs have a lower index 

of suspicion of TB disease in younger age groups except for those at higher risk i.e 

those with HIV. 77 Rao reported that younger age was associated with less delay in 

diagnosis. However, Rao included a large number of young people with HIV who 

were subject to closer follow-up. 76 

In this study, those with private medical insurance experienced longer delays. This is 

a similar finding to that reported in Thailand in 2006 by Rojpibulstit and colleagues, 

who found that having health insurance was found associated with longer 
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healthssystem delay for TB patients. 154 However, it contrasts with the findings by XU 

and colleagues in China in 2007. who found shorter patient delays were associated 

with having health insurance. 155 The finding in this study might reflect that those with 

medical insurance are more likely to be employed and reluctant to take time off work 

to seek medical advice. A further plausible reason may be that cost becomes a barrier 

as private medical insurance will not cover GP visits. This was also identified in a 

2006 Irish study in relation to accessing colon cancer services where people 

interviewed in qualitative research thought that cost would be a barrier to deciding 

whether or not to consult a GP.156 Internationally, this is further supported by the 

findings of the RAND Health Insurance Experiment in the USAwhich identified that 

demand for healthcare services was sensitive to price and the more people have to pay 

the less likely they are to use health services. 157 

Rodger and Diaz found that males have a shorter delay. However, this gender 

difference was not apparent in this study. 76,87 

It is evident from the literature that migrants with TB to low incidence TB countries 

come to the attention of health services earlier.75,78 The small numbers of non-Irish 

nationals in this study did not allow this factor to be examined. However, non-Irish 

nationals were identified by HSPs in the qualitative research as being at increased risk 

of treatment delay. 

Health system delay 

Health system delay has been defined as the time between first being seen by a doctor 

for a symptom of TB and the initiation of anti-TB treatment. 77 Pirkis indicated that 
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health system delay should not exceed three days. 81 Access to hospital services in 

this study showed that 72.2% of patients were seen within one week of referraL 

Factors significantly associated with a longer waiting time for an appointment were 

• Age over 45 years, 

• Those unemployed or retired 

• Those who had attained a third level education 

• Those with private medical insurance 

• Those people who were single, separated or divorced 

• Non-smokers. 

The finding that those with third level education and private medical insurance were 

delayed is of interest and might reflect that these groups are waiting for a private 

consultation rather than attending a public clinic or emergency department. A further 

hypothesis is that the GP might have a lower index of suspicion of TB in these groups 

and may not seek to expedite investigations. It may also reflect a more rapid response 

by the public health services to a potentially infectious situation. 

Thirteen percent of those who had been symptomatic for one month prior to diagnosis 

had attended their GP with respiratory symptoms. Delay in diagnosis by GPs was 

also reported by HSPs and patients in the qualitative research. Farah found that some 

patients with respiratory symptoms only had investigations for TB following 

unsuccessful antibiotic treatment which is similar to finding in this study.88 Clearly 

the insidious nature of the symptoms of TB can delay diagnosis, but these findings 

point to the need to continue to infonn primary care physicians about the changing 

epidemiology of TB in this country. 
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Barriers in accessing the health services 

In the qualitative research HSPs identified people that they thought might have 

difficulty accessing the TB service. They included people with behavioural issues 

such as drug and alcohol addiction and this finding is similar to that reported in the 

literature.70
,71,151,152 Clearly this presents a challenge for the health services as this 

group is liable to have a higher incidence of TB compared to the general population. 

HSPs further identified non-Irish nationals who, because of language difficulties, lack 

of mobility or fear of authorities might have problems accessing services. This group 

had previously been identified as having difficulty accessing services.84 

7.4 Hospital TB services 

Diagnostic facilities 

Access and availability of diagnostic facilities (radiology and microbiology) did not 

emerge as issues for HSPs in the NAHB. However, currently in Ireland there is no 

national reference laboratory for TB isolates and isolates must be sent abroad for 

molecular typing. This was identified as a deficit in the TB services by the Comhairle 

na nOspideal "Report of the committee on respiratory medicine and the management 

of tuberculosis" in 2000.38 Molecular typing of TB isolates has proven of use in 

management of clusters and outbreaks of TB and is an essential tool in a developed 

country. 158,159 

Inpatient management of TB 

In this study 94 patients required admission to hospital for management of their TB. 

Forty-five patients were admitted to Peamount Hospital, a facility that is no longer 

available for the inpatient management of TB. Fifty-two patients had hospital stays of 
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four or more weeks. Socio-demographic factors associated with a hospital admission 

of four or more weeks included 

• Age over 45 years 

• Male gender 

• Those unemployed or retired 

• Those with lower educational attainment 

• Smoker~. 

The socio-demographic factors associated with longer hospital admission found in 

this study are similar to those identified in the literature Le. male gender, unemployed 

and smokers who were more likely to present with smear positive disease.160
,161 

In the qualitative analysis, HSPs raised the issue that, whilst some patients require 

prolonged admission for medical treatment, a number of TB patients also require 

admission for management of social and behavioural issues that might mitigate 

against them completing a full course of TB treatment. 

The recommendation of both the British Thoracic Society and the American Thoracic 

Society is that hospitalisation should be reserved specifically for patients who have 

particular problems and could not be treated as outpatients: non-compliant patients, 

patients with MDR-TB, relapsed patients, those with severe disease or those with co

morbidities that make treatment difficult.42
,56 

Regarding TB units, the Comhairle Reportin 2000 recommended that a new ten

bedded inpatient unit be established at st. James's Hospital in Dublin and !hat 

inpatient units be continued at Cork University Hospital (four-bedded unit) and 
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University College Hospital Galway (two-bedded unit).38 A three-bedded unit has 

been provided in St James's Hospital to meet the need for inpatient TB management 

but has proven inadequate to meet demand (personal communication, Dr. Joe Keane, 

respiratory consultant, St James's Hospital). 

HSPs working in the hospital services identified a lack of appropriate isolation 

facilities and negative pressure rooms in hospitals in the NABB. A 2006 survey of 

acute hospital infection resources and services in the Republic of Ireland, found that 

of 68 facilities surveyed, only nine hospitals nationally reported that they had 

isolation rooms capable of negative pressure ventilation. 162 Hospitals with more than 

one negative pressure room were in the greater Dublin area, are tertiary referral sites 

for transplant services and would not be available to TB patients. 

American guidelines recommend at least one negative pressure room for TB patients 

per 120 acute hospital beds. 163 This recommendation would support the HSPs 

concerns about the adequacy of TB inpatient facilities. 

Outpatient management of TB cases 

TB cases, as evident in this study, are managed in a variety of different hospitals in 

the NAHB. Thus, TB cases are treated by different hospital services even in a small 

geographical area. International evidence has shown that TB treatment outcomes e.g. 

completion of treatment are best when TB patients are treated in centres of excellence. 

48,49 Irish national TB guidelines recommend that patients should be followed-up on 

at least a monthly basis and this is reinforced by the American Thoracic Society 



guidelines. 16
,42 It is worrying that the quantitative research reveals this standard was 

not adhered to in one-third of cases in this study. 

There appeared to be variation in follow-up assessment methods of TB patients. 

Between two and 11 % of patient did not recall having any outpatient investigations. 

There are no standards set in national or international guidelines in relation to OPD 

investigation.16
,42 However, TB patients are treated with potentially toxic drugs for a 

period of at least six months and require monitoring. 

Clinical expertise in TB control 

In the qualitative study, HSPs perceived a loss of clinical expertise amongst clinicians 

treating TB patients due to low incidence rates and recommended that those involved 

in treating TB patients have appropriate training and expertise. It is interesting that 

patients expressed most satisfaction when treated in a dedicated TB ward or when 

attending dedicated TB outpatients where they became known to the treating staff. 

The findings in this study support concerns expressed in the literature regarding a loss 

of clinical expertise in TB control when incidence rates are low. The Netherlands 

Tuberculosis Policy Committee in 2006 expressed concern about a decline in TB 

expertise.60 Rao in his study of patient delays in Missouri found that doctors, who 

were unclear about the implications of a positive smear test, deferred putting patients 

on treatment. 78 Centralisation of services such as that seen in New York and 

Massachusetts facilitated the development of expertise in TB and has resulted in 

better treatment outcomes.48
,49 
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The Comhairle na nOspideal report in July 2000 recommended that a small number of 

consultant respiratory physicians should develop a special interest in TB.38 The report 

recommended one consultant respiratory physician post with designated special 

interest in TB be appointed to St James Hospital, one to Cork University Hospital and 

one to University College Hospital Galway. To date this has not happened. There is 

no coordination of patient care to ensure that all aspects of TB control (education, 

medication, contact-tracing) for the individual TB patient are addressed. Active case 

management and discharge planning has proven to be effective in the USA but is 

currently not a component of management of TB cases in the NAHB. 

7.5 Public Health TB Services 

A CDC report "Public Health's Infrastructure Status Report" defined public health 

infrastructure as the ''underlying foundation that supports the planning, delivery and 

evaluation of public health activities and capacity". 164 Its basic components include 

• Workforce capacity and competence 

• Organisational capacity: resources to assess need, respond to outbreaks and 

ensure quality of services 

• Information and data systems facilitating surveillance. 

All elements must work in tandem to deliver a quality public health service. 

The HSE was established on 1 st January 2005, replacing the Health Boards and the 

ERHA to offer a single unified health service.27 Infectious disease functions 

previously carried out in the CSAs transferred into Departments of Public Health. In 

relation to TB in the area under study, senior medical officers within the Departments 

of Public Health now carry out contact-tracing and work closely with consultants in 
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public health medicine with responsibility for TB. The reporting of surveillance data 

continues from the Department of Public Health to the HPSC. 

HSPs recognised both the. many strengths and weaknesses of the public health TB 

services. The strengths of the service included the expertise and experience of public 

health doctors involved in contact-tracing and who were available to work with the 

treating physicians in managing difficult TB patients. However, public health doctors 

expressed concern about the lack of appropriate infrastructure (surge capacity, 

ancillary staff) to deliver a quality service. Outbreaks leading to large contact-tracing 

exercises have been reported in both Irish and internationalliterature.142
,165-168 The 

new arrangements within the Departments of Public Health may facilitate tighter 

control of the public health TB services, allow for the prioritisation of infectious 

disease work and allow for a standardised national approach. 

7.6 International models of TB control 

The perceived weakness of the current TB control programme and loss of clinical 

expertise identified by HSPs in this study prompts the need to examine other models 

of TB control. 

In Sweden and Switzerland the management of TB patients falls within the remit of 

the primary care physician. This model is unlikely to work in Ireland as GPs are 

already overburdened and have not been trained in the management of TB patients. 

The Netherlands currently offers a similar model of care to Ireland with clinics staffed 

by TB doctors and nurses.60 
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The model which was shown to be most effective and patient-centred is the case 

management approach adopted in the USA.41 This approach was instrumental in 

curbing the TB epidemic in the USA in the 1980s.45
•
46 The advantages of this model 

are that it provides a standardised approach to TB control and is patient-centred 

having 

• Dedicated clinics 

• Designated responsibility and accountability for patient management 

• Contact-tracing 

• Discharge planning 

• Patient education 

• Supervision oftherapy. 

It also addresses the social and behavioural needs of the patient. 

In the UK this model was advocated by the Chief Medical Officer in his Action Plan 

to control TB as the model of best practice but has not as yet been appropriately 

resourced.54,58 

Currently Irish national guidelines recommend joint clinics in hospitals involving 

respiratory physicians and public health doctors. 16 However, these clinics are only in 

operation in four hospitals nationally. The approach adopted in the USA might be 

facilitated by a strengthening of the current Irish model and the adoption of a case 

management approach for all patients. Consideration should be given to increasing 

the number of joint clinics operating nationally in areas of high TB incidence e.g. 

Cork, Galway and Waterford. Where patient management is carried out by non

respiratory physicians, structured links with the joint clinics should be established. If 
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this model is to be adopted in Ireland, there must be political and health service 

commitment to provision of appropriate resources. 

7.7 National guidelines 

The national TB guidelines were written in 1996.16 Whilst the basic principles of TB 

control remain valid, HSPs identified the need to update guidelines to take account of 

the changing epidemiology of TB in Ireland. 

.7.8 Legislation in relation to detention of TB patients 

HSPs raised concerns about the strength of current legislation in relation to TB 

control in Ireland and the lack of a facility to detain non-compliant patients. 

The Medical Officer of Health (MOH) has the authority to detain and isolate a non

compliant TB patient who is considered a public health risk.22 However, the 

legislation does not make provision for the actual treatment of the TB patient and has 

never been tested in court. The provision under Irish legislation contrasts with that 

enacted in the USA in the 1980s, which allows both the detention and treatment of the 

patient based on an assessment of possible non-adherence to treatment rather than on 

the public health risk. ll7 Whilst detention is still possible under USA legislation, the 

right to counsel and rights of appeal are increasingly considered and the onus is 

increasingly on government to protect public health without relying on detention.169 

In essence legislation should only be used as a last resort. 

7.9 Adherence to TB treatment 

The quantitative research showed high levels of self-reported adherence amongst TB 

cases. Eighty-four percent of patients said that they never forgot to take their 
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medication with a further 10.6% indicating that they forgot to take their medication 

once per month. This is reassuring given the personal and public health importance 

that all TB cases complete a full course of treatment which requires taking potentially 

toxic medication for at least six months. 

In qualitative analysis, both HSPs and TB patients in this study discussed DOT which 

was seen as imposition both on the patient and provider. PHNs felt that they had not 

been appropriately trained to administer DOT. The disquiet by both HSPs and patients 

in relation to DOT supports the finding that DOT may not be an effective strategy in 

low incidence countries. 170 

Alternative strategies to improve adherence should be considered. This study has 

shown that TB patients would accept treatment supervision by family members which 

has previously been found to be effective. 102 Telephone text reminders have been 

shown to improve attendance rates at outpatient clinics and as a reminder to attend for 

vaccination.171-174 If considered in the treatment of TB patients, systems for recording 

messages, ensuring patient confidentiality, time and date sent, and action taken would 

have to be established. 

The Infectious Diseases Regulations, 1981, states that no charges should be made by a 

health board in relation to the diagnosis and treatment of infectious diseases. 175 It is 

surprising that one-fifth of TB cases paid for their medication despite the fact that all 

TB investigations and medication for treatment of TB are free of charge. Treating 

doctors and pharmacists might be unaware that TB treatment is free. There is 

currently no mechanism of reimbursement for those patients who pay for their 

153 



medication. Free medication might encourage patient adherence particularly in the 

latter stages of treatment when they begin to feel better. 

7.10 Knowledge and awareness 

Both TB cases and contacts displayed good knowledge of TB symptoms and most 

identified cough as a primary symptom. This was similar to Tulsky's findings in 

J993.109 TB cases were more aware of constitutional symptoms of TB such as night 

sweats and weigh loss. TB cases and contacts in this study were very aware of the 

infectivity of TB with over 90% stating that TB is contagious. This was similar to 

what Wolfe and Tulsky found in their studies in high-risk groups with over 85% 

identifying correct modes of transmission. 71,109 

Knowledge of TB disease and its transmission may have been increased by contact 

with the TB service. However, it is of interest that 30% of TB cases and 20% of TB 

contacts stated that they never received information about TB. This identifies an area 

where a case management approach might improve services. 

HSPs and patients in the qualitative analysis reinforced the quantitative finding with 

the need to improve knowledge of TB amongst general public, TB patients and 

contacts, HSPs and non-Irish health care workers. 

7.11 Satisfaction with TB services 

High levels of satisfaction with TB services were recorded by both TB cases and 

contacts with TB contacts recording higher mean satisfaction scores across all 

parameters measured. Overall satisfaction levels with health professionals (72.5%-
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81.3%) were similar to that found byDavidson (83%).176 In Davidson's study a 

contributory factor to dissatisfaction by TB cases was associated with repeated 

recounting of their medical history to different HSPs at each visit. This might also be 

a factor in this study inthe NAHB where TB cases can be treated in a variety of 

settings during their illness. 

In the qualitative research HSPs in this study expressed a sense of frustration and 

disillusionment with the TB services in the NAHB. They reflected more on perceived 

weaknesses rather than strengths of the current TB service. TB patients had mixed 

views about the service overall. Those who were patients on dedicated wards and 

attending the dedicated TB OPD expressed more satisfaction, reinforcing quantitative 

fmdings. 

7.12 Stigma of TB 

The findings of the quantitative and qualitative research in relation to the stigma of a 

TB diagnosis support each other. The quantitative research revealed that 40.7% of 

TB cases and 20.4% of TB contacts felt that they had been stigmatised by a TB 

diagnosis. HSPs and TB patients in qualitative research identified situations where 

TB patients and contacts had been stigmatised as a result of their diagnosis. The 

literature shows that TB patients respond to stigma by isolating themselves and 

becoming secretive about their illness and may deny TB even when on treatrnent.72
,177 

The stigma of TB is a complex psychosocial issue which might be improved by 

changing attitudes and education. 
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7.13 Strengths and limitations of this study 

The study was carried out in an area of high TB incidence amongst a population of 

almost 500,000 people. Results and recommendations have implications not only for 

the NAHB but also for regional and national TB services. 

The use of combined qualitative and quantitative methodologies is a major strength of 

this study. The qualitative research involved key people including service users, and 

HSPs from hospital services, public health, and primary care. Information received . 

from the qualitative research was used to identify issues that could be quantitatively 

explored. The quantitative research also provided valuable information regarding the 

TB control programme in the NAHB. Concordance of findings in the qualitative and 

quantitative research adds weight to the validity of the findings. 

One limitation of this study is that the more specialised sub-groups could not be 

explored due to small numbers. The views and experiences of the participants in this 

study may not accurately reflect the views and experiences of the more vulnerable TB 

cases, those with history of alcohol or drug misuse, refugees or asylum seekers, and 

transient migrant workers who may have difficulty accessing services and complying 

with a treatment regime. 

A further limitation is that recall bias may further affect the reporting of results 

presented e.g. frequency of attendance at OPD and frequency of investigations carried 

out. 
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Confirmation of adherence to treatment using urine or blood testing was not possible 

in this study due to the retrospective study design. 
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Chapter 8. Conclusions and recommendations 

8.1 Introduction 

This study has identified issues in relation to the TB control programme in the 

NAHB. Recommendations are made below for the NAHB region in which the study 

was carried out. However, many of the recommendations could be usefully adopted 

nationally for consistency of service and equity for patients. 

8.2 Conclusions 

8.2.1 Policy 

This study identifies that there is concern about the adequacy of the current TB 

control programme in NAHB. The TB control programme has not received necessary 

priority from the Health Service Executive. National TB guidelines have not been 

updated since 1996. Legislation in relation to patient detention is considered weak, 

has never been tested in court and might be in contravention of human rights 

legislation. 

8.2.2 Hospital services 

The hospital services are experiencing difficulty in meeting patients' needs. The 

appointment of designated consultants to the TB services has not happened. Services 

therefore are carried out in a variety of settings by a number of health care providers. 

To date the TB service has not been audited. 

Inpatient facilities are problematic more especially following the closure of Peamount 

Hospital. Units in designated hospitals have not been established and consideration 
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has not been given to provision of facilities/services for patients who require a more 

prolonged admission. A large proportion of TB patients in this study were 

hospitalised with over half of those admitted requiring a hospital stay of four or more 

weeks. The sociodemographic profile of those who had prolonged admission has 

been outlined in this study which might facilitate identification of those patients with 

particular care issues. 

There is no standardisation of OPD follow-up. One-third of patients were not 

assessed on at least a monthly basis - a national standard. A number of patients 

indicated that they did not have any investigations carried out in OPD. TB 

medication is not routinely provided at OPD for TB patients. Some patients reported 

that they paid for their medication. 

The absence of a case management approach is not in accordance with international 

best practice. 

The national TB reference laboratory has yet to be established. 

8.2.3 Public Health TB services 

The capacity of the public health system to respond to TB has been questioned. 

Staffing levels were considered inadequate in terms of numbers, training and roles. 

Whilst the expertise of public health doctors in TB control was recognised as a 

strength of the service, competing priorities and a change in structure were recognised 

as challenges to the public health TB control programme. 

159 



8.2.4 Education and awareness 

A proportion of TB patients reported that health care professionals delayed in referring 

patients for investigation. Non-Irish healthcare professionals with different cultural 

backgrounds and healthcare systems did not consider contact-tracing important. 

Treatment delays comprising both patient delay and health system delay were 

identified in this study. The sociodemographic profile of those patients who were 

delayed was identified. 

8.3 Recommendations 

Recommendations arising from this study will now be outlined in more detail under 

the following headings 

1. Policy issues 

2. Hospital services. 

3. Public Health services 

4. Education and awareness 

5. Further research. 

8.3.1 Policy issues 

TB control to date has not received the priority that it needs. The Health Service 

Executive should prioritise TB control. Updated guidelines reflecting changing 

epidemiology and changes to the programme as outlined above should be produced. 

• The HSE should place TB control higher on its agenda. 

• National TB guidelines should to be updated. 

• The current legislation in relation to detention of TB patients should be 

strengthened. 
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• Perfonnance indicators for the TB service should be agreed by all those 

involved in the TB services including hospital consultants, public health 

doctors and nurses, managers, laboratories and radiology departments. These 

could include agreeing indicators for 

• Timeliness of accessing hospital services 

• Timeliness of initiation of treatment 

• Timeliness of notification to public health 

• Timeliness of patient interview by public health 

• Timeliness of initiation of contact-tracing 

• Assessing treatment adherence 

• Accessing medication at OPD 

• Frequency of OPD investigation 

• Treatment outcome. 

A surveillance system is needed to collate, analyse and disseminate this 

infonnation and infonn service planning. 

• A national reference laboratory with molecular typing capabilities should be 

established. 

8.3.2 Hospital services 

The current hospital TB services should be strengthened with more centralised 

services, a case management patient-centred approach and appropriate inpatient 

facilities. 

• A consultant respiratory physician post with a designated special interest in 

TB should be appointed to St James' Hospital in Dublin, to Cork University 

Hospital and to University College Hospital Galway. In other locations TB 
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treatment should be carried out in a small number of hospitals by an identified 

number of physicians who develop expertise in TB treatment. The consultants 

at St James Hospital, Cork University Hospital and University College 

Hospital Galway should act as a resource for those physicians who develop an 

expertise in TB treatment. 

• A care plan should be devised for each patient and a case management 

approach should be adopted. Supportive staff has been shown to be a critical 

element in patients taking their medication. A designated ca~e manager 

should be identified for each patient to co-ordinate all aspects of patient care 

including 

• Discharge planning 

• Evaluation of patient adherence to treatment 

• Patient education and support 

• Contact-tracing. 

• The national inpatient unit based at of St. James' Hospital should be 

developed. As St James' Hospital has been designated a national centre for 

management of non-compliant and drug-resistant TB cases, an appropriate 

number of negative pressure rooms should be provided. As this would be a 

national centre the number of negative pressure rooms would exceed that 

recommended in the USA (one negative pressure room for TB patients per 120 

acute hospital beds). 

• Single rooms should be identified in hospitals for management of infectious 

disease cases, including TB. 

• Medication for the treatment of TB should be provided at the OPD 
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• New strategies such as the use of family members to supervise treatment and 

the use of text messages should be piloted. 

• Consideration should be given to units that would provide appropriate 

facilities for the management of patients with social and behavioural 

problems. 

8.3.3 Public Health services 

The public health structures need to be strengthened in light of the concerns of health 

service providers and the changing epidemiology of TB. 

• Sufficient public health staff with TB training and expertise should be 

available to the TB control programme 

• Surge capacity to deal with outbreaks, including outbreaks of TB, should be 

facilitated within and across Departments of Public Health 

• Communication with hospital staff could be improved to facilitate timely 

notification to public health so that contact-tracing can occur in a timely 

manner and patient issues such as adherence can be addressed. 

8.3.4 Education and awareness 

Education and awareness of TB needs to be raised amongst all groups. High-risk 

groups and healthcare professionals should be specifically targeted. Health 

promotion, occupational health and student health services all have a role to play. 

The following should be undertaken 

• Awareness campaigns targeting the general public 

• Targeting workplaces and student health to increase awareness about TB 
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• Targeting those who might have difficulty accessing the services i.e. those 

with drug and alcohol addiction, migrant workers etc, and also targeting the 

health service providers working with these groups 

• Targeting undergraduate and postgraduate healthcare students 

• Targeting healthcare staff at induction 

• Targeting GPs and accident and emergency staff who are the first points of 

contact for many patients. In particular, GPs who consider a possible 

diagnosis of TB should refer patients and be able to refer quickly to a TB 

clinic. This applies to both public and private patients. 

• Targeting non-Irish national health professionals for specific education on the 

value of contact-tracing and chemoprophylaxis. 

8.3.5 Further research 

This study, carried out in the NAHB, would support the need for further research on 

TB in Ireland including 

• An analysis of why TB cases are more vulnerable to TB than their contacts 

• An audit of performance indicators 

• Further qualitative research to explore issues for TB patients. 

Public health doctors have unique skills that should be utilised in audit and evaluation 

of health care services. In particular, public health doctors have been trained to 

approach research from the population health perspective and offer a holistic view of 

a particular service. Skills in epidemiology and statistics facilitate the reasonable and 

practical conclusions to be drawn from research that will allow the public health 

doctor a unique opportunity to act as an advocate for change. 
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Chapter 9. Outputs from this research 

In order to progress the recommendations of this study the findings will be widely 

disseminated. The study will be made available to 

• The health professionals who took part in this study 

• The National TB Committee 

• Assistant Director of Population Health with responsibility for health 

protection 

• The National Specialist Public Health Infectious Disease Committee 

• HSE- Eastern region TB committee 

• Chief Executive Officer, Mater Misericordiae University Hospital as 

per provisions of ethics committee. 

Articles on the research will be submitted to peer-reviewed journals and the research 

will be presented at National and International conferences. 
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