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I, the undersigned, 

KEERTAN DHEDA 

 

do hereby make oath and state 

 

1. I am a Professor of Respiratory Medicine and Director of the 

Lung Infection and Immunity Unit within the Division of 

Pulmonology, Department of Medicine, University of Cape 

Town and University of Cape Town Lung Institute (Pty) Ltd, 

situated at the Department of Medicine, H46.41, Old Main Road 

Building, Groote Schuur Hospital, Observatory, Cape Town. My 

curriculum vitae is annexed hereto, marked “KD1”.  

 

2. The facts deposed to herein, save where the contrary appears 

from the context, are within my personal knowledge and are to 

the best of my belief both true and correct. Moreover, all legal 

submissions made herein are made on the advice of counsel 

representing the Minister. 
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3. By virtue of my qualifications and experience, I am qualified to 

express the opinions that I do in the report referred to 

hereunder.  

 

4. I have read the scientific study ‘Tuberculosis in a South 

African prison – a transmission modelling analysis’, 

published in the South African Medical Journal (“scientific 

study”), Annexure RW2.1  

 

5. In response thereto, I have compiled a report which I have 

attached hereto, marked “KD2”. I confirm that the report 

correctly sets out and explains my opinion in respect of the 

scientific study. 

 

 

______________________ 

      DEPONENT 

 

I certify that the deponent acknowledged to me that he knows and 

understands the contents of this declaration, that he has no 

                                                           
1
 CC Record: pages 697 -701 
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objection to taking the prescribed oath and considers it to be binding 

on his conscience. 

 

Thus signed and sworn to before me at WYNBERG on this 12th   

day of AUGUST 2012. 

 

 

    ________________________ 

     COMMISSIONER OF OATHS 
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REPORT PREPARED FOR THE CONSTITUTIONAL COURT 

CASE: DUDLEY LEE V MINISTER OF CORRECTIONAL 

SERVICES 

 

 

1. Transmission of tuberculosis (TB) in prisons has been 

reported worldwide to be much higher than that reported for 

the corresponding general population: 

 

1.1. A systematic review conducted by Baussano and 

colleagues published in 2010 in the journal PLoS 

Medicine, a highly reputable journal, showed that the 

transmission of tuberculosis in prisons worldwide was 

approximately 25-fold higher than in the general 

population.2   

 

1.2. There is hardly any data about tuberculosis transmission 

in prisons within Africa.  A study by Koffi et al in 1997 

from the Ivory Coast showed that the transmission of 

                                                           
2
 Baussano I et al. Tuberculosis Incidence in Prisons: A Systematic Review. PloS Med 2010; 

7(12):  e1000381. 
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tuberculosis was 32-fold greater within prisons than in 

the general population.3  In a study from Malawi 

published in 1996 the incidence of active tuberculosis in 

prisons per 100 000 cases was 5 142 versus only 209 in 

the civilian population.4   A study conducted in Rwanda 

in 1996 showed that the incidence in prisons in that 

country was 3 363 cases per 100 000 prisoners 

compared to only on 79 per 100 000 in the general 

population.5   

 

1.3. Thus, the incidence of tuberculosis in prisoners is 

worldwide extraordinarily high.  The incidence of 

tuberculosis in the prisoner population reflects the 

socioeconomic status of this population, significant rates 

of HIV co-infection, substance abuse, poor nutritional 

status, high transmission rates in the communities that 

they come from and in prisons, delay in diagnosis 

                                                           
3
 Koffi N et al. Smear positive pulmonary tuberculosis in a prison setting: experience in the 

penal camp of Bouake, Ivory Coast. Int J Tuberc Lung 1997; 1: 250–253. 
4
 Nyangulu DS et al. Tuberculosis in a prison population in Malawi. Lancet 1997; 350(9087): 

1284-7. 
4 
Karibushi B et al. Tuberculose dans les prisons du Rwanda. International Journal of 

Tuberculosis and Lung Disease 1999; 3(9): S19. 
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fuelling transmission, and lack of appropriate screening 

and overcrowding within prisons, amongst other factors.  

 

2. Whilst there are no published data on the incidence of active 

tuberculosis in South African prisons or rates of new TB 

infection, a recent paper by Johnston-Robertson published in 

the South African Medical Journal (SAMJ) evaluated 

transmission within a South African prison using a mathematical 

modelling analysis6:   

 

2.1. This paper modelled the probability of tuberculosis 

transmission within a prison based on certain 

assumptions.  In essence, it used the Wells-Riley 

equation and probability analysis of contact between 

prisoners and several other assumptions, including 

transmission probability within communal cells, to arrive 

at its conclusions.  The Wells-Riley equation is a 

mathematical formula that models airborne infection in 

indoor environments and predicts probability of 

transmission within buildings and closed spaces.   

                                                           
6
 Johnstone-Robertson S et al. Tuberculosis in a South African prison - a transmission 

modelling analysis. S Afr Med J 2011; 101(11): 809-13. 
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2.2. Given the levels of overcrowding within the prison, 

approximately 230% in communal cells and the lack of 

screening of prisoners entering the prison, or lack of 

annual screening procedures, and poor access to 

treatment facilities, the authors estimate that the annual 

risk of transmission of tuberculosis was approximately 

90%.  Put another way, if 100 prisoners spent a year in 

prison 90 of them would likely become infected with TB.  

 

2.3. The authors conclude that implementing national cell 

occupancy recommendations would reduce TB 

transmission probability by approximately 30%.  Based 

on their mathematical model, they further conclude that 

improved passive case finding (more rapid detection of 

cases with symptoms that come forward to seek 

treatment), modest increase in ventilation, and 

decreased lock-up time, if individually implemented, 

would minimally impact on transmission.  However, if a 

package of measures were implemented, i.e. active case 

finding (actively looking for cases with symptom 
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screening and chest x-rays) together with 

implementation of minimal national cell occupancy 

recommendations, then transmission could be reduced 

by approximately ~50%.   

 

2.4. While there are several assumptions made within the 

model (including transmission within communal cells), I 

feel that, subject to the caveat below, the overall 

conclusions of the paper are robust and valid within the 

context of prisons in SA.  These data imply that even 

with the introduction of this package of measures, the 

transmission risk of tuberculosis would be at least 50%.  

 

2.5. The caveat is that the analysis in the paper is restricted 

to transmission events occurring in cells, and that 

stochastic or random transmission events, such as close 

contact with highly infectious individuals outside the cell 

are not captured. Such events, in the prison context, 

include collecting meals, taking exercise, attending clinic 

and being transported to and from court. All of these 

opportunities for infection would impact on the reduction 
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in transmission risk notwithstanding the introduction of 

the package of measures. 

 

3. It is important to note that a major assumption in this study is 

that the transmission is based on prisoners within communal 

cells.  However, in the case of Dudley Lee, it has been pointed 

out to me that for most of his incarceration he was housed in a 

single cell housing a maximum of 3 prisoners, who did not 

report any illness. Firstly, given that Mr Lee was not in a 

communal cell the initial risk of transmission would be less than 

~90%.  Secondly, a major determinant of TB transmission in 

this model, and a factor that is heavily weighted in the model, is 

overcrowding within a cell.  Therefore, it would be reasonable to 

assume that should this not be the case, then the overall 

transmission reduction would be less than 50%.  This is 

because the effect of the measures would be less dramatic, 

given the absence of chronic overcrowding, and the lower 

transmission risk to begin with.  

 

4. The estimated transmission risk, albeit off a lower base, would 

therefore, with the application of this package of measures in 
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the context of a non-communal cell, still be somewhere 

between 50 and 70%.  More precise modelling by a 

mathematician would be required to arrive at an exact figure.  

Thus, it would be reasonable to assume that even if all the 

recommendations were put into place as outlined above, then 

there would still be a substantial risk of TB transmission.  This 

risk would, based on the findings of the paper, be more than 

50%.  The reason for this substantial probability of transmission 

despite introducing measures to reduce transmission is that the 

prisoner would still have to move through the prison and mix 

with other prisoners in order to take his meals, recreational 

activities, etc.  It has also been pointed out to me that Mr Lee 

made numerous court appearances during which time he 

travelled with newly incarcerated inmates who could have been 

harbouring active tuberculosis. 

 

5. It is also important to note that the analysis here deals with 

acquisition of infection and not development with disease.  I 

shall briefly expand on these 2 concepts.  There are 2 forms of 

tuberculosis: 
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5.1. One form is latent TB infection or “sleeping TB”.  This 

refers to a form of tuberculosis where there are small 

numbers of viable TB bacilli within the lungs and living 

tissues of individuals, but the individual is asymptomatic 

(has no symptoms from TB), the chest x-ray is usually 

clear and shows no active disease, but these organisms 

may at some stage in the future, often after years, 

reactivate to cause active TB disease.   

 

5.2. Almost ⅓ of the worlds’ population and up to 80% of the 

population in previously disadvantaged townships of 

South Africa have this form of tuberculosis.  It is quite 

possible that a person residing in South Africa who is 

reading this document may have latent TB infection. This 

form of tuberculosis is not treated in South Africa, except 

in HIV-infected individuals or certain other high risk 

groups e.g persons taking cancer treatment of other 

immune suppressive medications.  This form of 

tuberculosis is ascertained through special blood tests or 

skin tests, which have limited diagnostic accuracy.  

However, because the National programme does not 
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treat this form of TB, it is usually not looked for, as 

already mentioned, except in certain special high-risk 

groups such as HIV-infected persons.   

 

5.3. A second form of tuberculosis is active tuberculosis.  In 

this type of tuberculosis, there is a much higher burden 

of disease within living tissues of individuals, these 

persons are often symptomatic for tuberculosis, the 

disease if it affects the lungs is often detectable on a 

chest x-ray, and this form of tuberculosis is treated with 

antibiotics for a period of 6 months.   

 

6. The transmission probabilities alluded to in this paper refer to 

TB infection and not active TB.  It should be noted that only a 

proportion of those who inhale the TB bacteria become infected 

(approximately 50 to 60%) and of these persons who become 

infected (those who develop latent TB infection or sleeping TB) 

only a minority of individuals actually progress to active TB.  

Thus, of those who inhale the TB bacteria only 2 to 5% will 

develop active TB, or put another way only approximately 5 - 

10% of HIV uninfected individuals with latent TB infection 
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progress to active TB over a lifetime.  It would be a reasonable 

assumption that in the short term (within a period 2 - 5 years of 

becoming infected) that only about 5 - 10% of infected 

individuals will develop active TB.  Thus, if and though a person 

may acquire TB infection from transmission, this does not 

necessarily mean that the person would develop active TB.  

Several years may pass between acquiring infection and 

developing active disease, and therefore Mr Lee could have 

acquired infection prior to entering the prison.  The only way to 

definitively prove that somebody acquired infection from 

another individual is to obtain DNA material acquired from the 

organisms from both individuals and show that there was an 

exact match using DNA fingerprinting techniques.  As such 

material is not available from all the individuals who acquired 

TB in prison, this is impossible to prove.  

 

7. I am advised that the Minister has conceded that Mr Lee was 

probably infected in prison, and merely make these 

observations in order to present an accurate picture of the 

progression from infection to illness. 
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8. The SAMJ paper also alludes to transmission reduction 

applying international standards versus local South African 

recommendations for prisons.  The international standards are 

more stringent recommending, for example, lower levels of cell 

occupancy. It is debatable as to which standard should be 

applied.  However, it is my view that given the resource 

constraints in this country and the sheer burden of tuberculosis, 

it would be rational, pragmatic and reasonable to apply the 

South African standard rather than the international standard.  

As outlined above, application of minimal South African 

standards of incarceration would mean that there would be 

substantially less crowding than in Pollsmoor prison.  However, 

even if this was the case (and I have been specifically asked to 

comment on this), there would still be an appreciable risk of 

transmission in the order of more than 50%.  Accordingly, it 

cannot be said that it is more likely than not, if the South African 

minimal standards of incarceration had been applied, that Mr 

Lee would not have had TB transmitted to him.  

 

9. Furthermore, TB incidence and transmission in the greater 

Cape Town area is extremely high and it is entirely possible that 
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the infection could have been contracted prior to entering the 

prison.  It should also be noted that there is a lag period of 

several months to several years before infection can manifest 

as active disease.  Nevertheless, TB transmission in prisons is 

extremely high, the incidence of active tuberculosis in prisons is 

substantially higher than in the civilian population, and much 

more needs to be done to reduce tuberculosis incidence and 

transmission in prisons.  Currently prisoners are not screened 

upon entering detection facilities, either with symptom 

screening or chest x-rays, annual chest x-ray screening is not 

carried out, access to diagnostic laboratory testing is not readily 

available, there is a shortage of nurses and doctors within 

prisons, there is prevalent overcrowding within cells, nutritional 

status of many prisoners may be sub-optimal, and rates of HIV 

co-infection are appreciable.  All these factors contribute to a 

very high incidence of tuberculosis infection and active disease 

in prisons.  This reflects the background high incidence of 

tuberculosis within the community.  Clearly, much more needs 

to be done to reduce tuberculosis transmission and rates of 

active tuberculosis in prisons. 
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10. My assessment here is based on my experience in the field, 

consulting scientific articles published in international literature 

that can be accessed on data bases such as PubMed (this is a 

key electronic data base of articles published in international 

medical journals), and existing literature on recommendations 

published by the World Health Organisation (WHO) and the 

Centre for Disease Control (CDC) in the USA on screening and 

treatment of prisoners in detention and incarceration facilities. 

 

 


