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Front Matter  
Abstract  

Introduction 

Globally, an estimated 9.6 million people get tuberculosis (TB) disease every year. Nearly 80% of 

TB cases occur in 22 high burden countries.  India, with an estimated annual incidence of 2.2 

million cases and 0.25 million deaths, is the highest TB burden country in the world. The current 

TB control strategy mainly focuses on early diagnosis and appropriate treatment in the public health 

sector. The Indian health care system is quite complex, poorly regulated, and with a diversity of 

care providers (qualified, unqualified, pharmacies etc.,) providing medical care to the patients. The 

overall goal of my PhD thesis is to describe using suitable methods what health care providers ‘do’ 

when faced with persons with TB symptoms or disease in routine practice and how that might 

impact TB control in India. ‘Quality’ in the context of my PhD thesis is defined as adherence to 

International Standards of TB Care (ISTC) or Standards of TB Care in India (STCI) by health care 

providers. My thesis is manuscript-based and includes the following three studies 

(two of which are published): 

Manuscript 1: Quality of TB care in India: a systematic review (Satyanarayana S et al. Int J 

Tuberc Lung Dis 2015) 

We have systematically reviewed studies that provided information on health care providers’ 

knowledge and practices related to TB diagnosis and treatment and benchmarked them against 2nd 

edition of International Standards of Tuberculosis Care. Studies may have included one or more 

types of health care providers—qualified, unqualified, those working in public, private sectors, etc., 

In addition, we also described the strengths and limitations of these studies.  

A total of 47 articles met inclusion criteria; 35 were questionnaire surveys and 12 used chart 

abstraction. None assessed actual practice using standardized patients (SPs) and heterogeneity in the 

findings precluded meta-analysis. Ten of 22 studies evaluating provider knowledge about using a 

sputum smear for diagnosis found that less than half of providers had correct knowledge; 3 of 4 

studies assessing self-reported practices by providers found that less than one-fourth reported 

ordering smears for chest symptomatics. In 11 of 14 studies that assessed treatment, less than one-

third of providers knew the standard treatment regimen for drug-susceptible TB. Adherence to 

standards in practice was generally lower than correct knowledge of those standards. Eleven studies 
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that included both public and private sector providers found relatively higher levels of appropriate 

knowledge or practice in the public sector. 
 

We concluded that available studies provided a reasonable picture of provider knowledge (i.e., what 

they know) and, to some extent, providers’ self-reported behaviour (i.e., what they say they do). 

However, these studies did not provide any information about the behaviour of providers in real-life 

(i.e., ‘what they actually do’). We therefore recommended developing study methods that help in 

capturing practices in real life situations and monitor trends over time as these directly affect patient 

outcomes. 

 
 

Therefore, in line with the recommendations of the systematic review, for the next two studies, we 

used data from an on-going project in Delhi, Mumbai and Patna cities of India in which SPs are 

being used to assess quality of TB care by private health care providers. In general, SPs are normal 

(non-diseased) persons who are trained to act as though they have the medical condition (e.g, TB 

disease) and after training, they present themselves to health care providers unannounced and seek 

medical care. After the clinical interaction, they are debriefed using a standard questionnaire (within 

an hour) regarding what care they received from the health care providers. The SP methodology 

thus helps in controlling/adjusting for the case mix (spectrum of patients based on their disease 

characteristics), and patient mix (spectrum of patients based on their demographic and other socio-

economic characteristics) enabling researchers to obtain a measure of practice in the real world 

conditions that is uncontaminated by Hawthorne effects or recall bias, and a measure of care that 

can be comparable across all health care providers. 
 

Manuscript 2: Use of standardised patients to assess antibiotic dispensing for tuberculosis by 

pharmacies in urban India: a cross-sectional study (Satyanarayana S et al. Lancet Infect Dis 

2016) 
 

In India, private retail pharmacies are an important source of medical care and it was hypothesized 

that these pharmacies dispense medicines (including antibiotics and steroids) without prescriptions, 

leading to delays in TB diagnosis and treatment. In a cross-sectional study, we assessed how 

pharmacies managed SPs presenting with classic symptoms of pulmonary tuberculosis (Case 1) and 

presenting with confirmed TB with a positive sputum smear report (Case 2). In Delhi, Mumbai and 

Patna, 622 pharmacies were sampled. SPs presented each case once to every pharmacy between 



7 

April 2014 and November 2015. ‘Ideal management’ for both cases was defined a priori as referral 

to a health care provider without dispensing antibiotics and/or steroids.  

The results showed that ‘ideal management’ was seen in 13% [95% CI: 11–16] of the Case 1 and 

62% [95% CI: 58–66] of the Case 2 interactions. Antibiotic use was significantly lower in Case 2 

[16%; 95% CI: 13–19] than in Case 1 [37%; 95% CI: 33–41]. Anti-TB drugs were never dispensed 

in any city. The differences in antibiotic and/or steroid use and number of medicines dispensed 

between Case 1 and Case 2 were almost entirely attributable to the difference in referral behavior. 

We concluded that a minority of urban Indian pharmacies correctly managed patients with 

presumed TB, but a majority correctly managed a case of confirmed TB and lack of a confirmed 

diagnosis was a key driver of antibiotic misuse and could inform antimicrobial stewardship 

interventions. 

Manuscript 3: Gender differences in the quality of tuberculosis care in India: a standardized patient 

study 

In India, the ratio of female to male TB patients notified is 1:2 and female TB patients are more 

likely to be diagnosed late when compared to male patients. We hypothesized that health care 

providers do not contribute to these observed gender differences in notification rates and delays in 

diagnosis (i.e., there are no differences in how health care providers managed male versus female 

TB patients). Therefore, in this study, we assessed the gender differences in diagnostic and 

treatment practices of health care providers for SPs presenting with pulmonary TB symptoms and 

disease. 

Male and female SPs depicting four different TB case scenarios visited a representative sample of 

1346 health care providers in the private sector (allopathic, AYUSH providers and un-qualified 

providers) in Delhi, Mumbai and Patna. The correctness of case management was assessed using 

the Standards of TB care in India as a benchmark and we used mixed effects regression methods to 

estimate gender differences. On an average, each health care provider was visited by two 

standardized patients of either sex depicting two of the four case scenarios. The SPs completed 

3007 visits to providers in 1346 health facilities in the three cities; 836 (28%) visits were by female 

SPs.  

Overall, across all sites, providers, and cases, 35% [95% CI: 33-38] of the male SPs and 39% [95% 

CI: 35-42] of the female SPs were correctly managed. There was no statistically significant 
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difference in the odds of correct management between male SPs and female SPs after adjusting for 

the four types of cases, provider qualification, three cities, and accounting for individual provider 

effects [adj OR 1.08 (95% CI: 0.87-1.34)]. Allopathic (MBBS) providers were more likely to 

manage cases correctly [52% (95% CI; 49-56)], when compared to providers of alternative systems 

of medicine [18%; 95% CI: 16-20)]. However, allopathic (MBBS) providers were more likely to 

correctly manage male SPs than female SPs [adj OR 1.51 times; 95% CI: 1.08-2.07]. With the 

exception of this finding, stratified analysis across the three cities and across the four types of cases 

did not show any statistically significant gender differences in quality of care for male versus 

female standardized patients. We concluded that low levels of correct management for both male 

and female SPs should be a cause for major concern, and the study results do not indicate major 

gender differences by health care providers. 

In conclusion, in this thesis, I highlighted that the quality TB care in India is sub-optimal. I 

describe the strengths and limitations of the methods that have been used previously to study health 

care providers TB management practices in India, how standardized patients can be used to 

overcome these limitations, strengths and weakness of the standardized patient methodology, as 

well as described some key aspects on how to analyse and interpret the data from SP studies. 

Finally, I have made some suggestions on how to use this method to improve quality of TB care in 

India. 
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Résumé 

Introduction 

On estime que 9,6 millions de personnes contractent la tuberculose (TB) chaque année dans le 

monde. Près de 80% des cas de TB se retrouvent dans 22 pays à forte prévalence. Avec une 

incidence annuelle de 2.2 millions de cas et 0.25 million de morts, l’Inde est le pays dont la 

prévalence de TB est la plus élevée dans le monde. Dans le secteur de la santé publique, la stratégie 

de contrôle actuelle de la TB se concentre principalement sur un diagnostic précoce et un traitement 

adéquat. Le système de santé indien est très complexe, peu réglementé, et inclut un large éventail de 

fournisseurs (publiques et privés, ainsi que qualifiés et non qualifiés) offrant les soins médicaux aux 

patients. L’objectif principal de ma thèse de doctorat est de décrire, en utilisant les méthodes 

appropriées, ce que les fournisseurs de soins de santé « font » lorsqu’ils rencontrent des patients 

atteints de la tuberculose dans leur pratique normale, et comment cela pourrait avoir un impact sur 

le contrôle de la TB en Inde. Dans le contexte de ma thèse de doctorat, la « qualité » est définie 

comme l’adhérence par les fournisseurs de soins de santé aux normes internationales pour la TB 

ISTC (International Standards of TB Care), ou aux normes indiennes pour la TB STCI (Standards 

of TB Care in India). Ma thèse par articles comprend trois études (dont deux sont publiées): 
 

Article 1: Qualité des soins pour la TB en Inde: une revue systématique  [Satyanarayana S et 

al. Int J Tuberc Lung Dis 2015] 

Nous avons complété une revue systématique des études qui fournissaient des informations sur le 

niveau de connaissances et les pratiques de fournisseurs de soins de santé, en lien avec le diagnostic 

et le traitement de la TB, en utilisant la 2ième édition des normes internationales pour la TB (ISTC) 

comme point de référence. Nous avons aussi détaillé les forces et faiblesses de ces études. 
 

Un total de 47 articles respectaient les critères d’inclusion; 35 étaient des sondages par 

questionnaire et 12 étaient basés sur l’extraction de données de dossiers médicaux. Aucun 

n’évaluait la pratique réelle à l’aide de patients standardisés (PSs), et l’hétérogénéité des résultats a 

empêché d’effectuer une méta-analyse. Dix des 22 études qui évaluaient les connaissances des 
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fournisseurs de soins de santé par rapport à l’utilisation de frottis de crachats pour diagnostiquer la 

TB ont révélé que moins de la moitié des fournisseurs possédaient les connaissances adéquates; 3 

études sur 4 qui évaluaient les pratiques auto-déclarées des fournisseurs ont révélé que moins du 

quart avaient demandé des frottis pour les patients présentant des symptômes dans la région 

thoracique. Dans 11 des 14 études évaluant le traitement, moins du tiers des fournisseurs de soins 

de santé connaissaient le programme thérapeutique de base pour la TB pharmacosensible. Le 

respect des normes de pratique était généralement plus faible que le niveau de connaissance de ces 

normes. Onze études qui comprenaient des fournisseurs de soins de santé des secteurs public et 

privé ont révélé des niveaux de pratiques ou de connaissances appropriées relativement plus élevés 

dans le secteur public. 

Nous avons conclu que les études disponibles offraient une représentation adéquate des 

connaissances des fournisseurs de soins de santé (i.e. ce qu’ils savaient) et, jusqu’à un certain point, 

de leur pratiques auto-déclarées (i.e. ce qu’ils disent faire). Toutefois, ces études n’offraient aucune 

information sur les pratiques des fournisseurs dans la vraie vie (i.e. ce qu’ils font réellement). Nous 

avons donc recommandé le développement de méthodes qui aideraient à évaluer les pratiques 

réelles, et à surveiller leur évolution dans le temps, étant donné leur impact direct sur les résultats 

pour les patients. 

Étant donné les recommandations de cette revue systématique, pour les deux études suivantes, nous 

avons utilisé des données d’un projet en cours à Delhi, Mumbai et Patna en Inde, dans lesquelles 

des PSs étaient utilisés pour évaluer la qualité des soins pour la TB offerts par des fournisseurs de 

soins de santé privés. En général, les PSs sont des personnes normales (en santé) qui sont formées 

pour imiter une personne ayant une condition médicale spécifique (e.g. la TB). Après la formation, 

elles se présentent chez des fournisseurs, sans s’annoncer, afin de recevoir des soins médicaux. 

Après l’interaction clinique, elles effectuent un rapport de leur entretien à l’aide d’un questionnaire 

standardisé (dans l’heure suivant l’interaction) qui fait état des soins qu’elles ont reçus. La 

méthodologie à l’aide de PSs aide ainsi à contrôler/ajuster pour la variété de cas (éventail de 

patients selon les caractéristiques de leur maladie), et de patients (éventail de patients selon leurs 

caractéristiques démographiques et socioéconomiques), et permet aux chercheurs d’évaluer les 

pratiques dans le monde réel, non contaminée par les effets Hawthorne ou le biais de rappel, ainsi 

que les soins de façon comparable entre les différents fournisseurs. 
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Article 2: Utilisation de patients standardisés pour évaluer la prescription d’antibiotiques 

pour la tuberculose par des pharmacies en région urbaine de l’Inde: une étude de prévalence 

[Satyanarayana S et al. Lancet Infect Dis 2016] 

En Inde, les pharmacies privées représentent une importante source de soins médicaux, et il a été 

suggéré que ces pharmacies vendaient des médicaments (incluant des antibiotiques et stéroïdes) 

sans prescription, menant à des délais dans le diagnostic et le traitement de la TB. Dans une étude 

de prévalence, nous avons évalué comment les pharmacies géraient les PSs ayant des symptômes 

classiques de TB pulmonaire (Cas 1) et une TB confirmée par un rapport de frottis de crachat positif 

(Cas 2). À Delhi, Mumbai et Patna, 622 pharmacies ont été échantillonnées. Les PSs ont présenté 

chaque cas, une fois à chaque pharmacie, entre avril 2014 et novembre 2015. La « gestion 

thérapeutique idéale » pour chaque cas a été défini a priori comme la référence du patient à un 

fournisseur de soins de santé sans offrir d’antibiotiques et/ou de stéroïdes. 

Les résultats démontrent que la « gestion thérapeutique idéale » a été observée dans 13% [95% CI: 

11–16] des interactions pour le Cas 1, et 62% [95% CI: 58–66] pour le Cas 2. L’utilisation 

d’antibiotiques était beaucoup moins élevée pour le Cas 2 [16%; 95% CI: 13–19] que pour le cas 1 

[37%; 95% CI: 33–41]. Aucun médicament contre la TB n’a été fourni dans aucune des villes. Les 

différences entre l’utilisation et le nombre d’antibiotiques et/ou stéroïdes fournis entre les Cas 1 et 2 

étaient presque totalement attribuables aux différences entre la référence, ou non, du patient à un 

fournisseur de soins de santé. Nous avons conclu qu’une minorité de pharmacies en région urbaine 

de l’Inde géraient correctement les patients avec une TB présumée, mais qu’une majorité géraient 

correctement ceux ayant une TB confirmée, et que l’absence d’un diagnostic confirmé était un 

élément clé de l’utilisation inapproprié d’antibiotiques et pouvait éclairer les interventions en 

gestion d’antimicrobiens. 

Article 3: Différences entre les sexes dans la qualité des soins de santé en TB en Inde: une 

étude avec patients standardisés  

En Inde, le ratio entre les cas de TB déclarés pour les femmes vs. hommes est de 1:2, et les femmes 

atteintes de la TB sont plus susceptibles d’être diagnostiquées tard de le processus, par rapport aux 

hommes. Nous avons formulé l’hypothèse que les fournisseurs de soins de santé ne contribuaient 

pas à ces différences entre les sexes, au niveau des taux de déclaration et des délais diagnostiques 

(i.e. il n’y a pas de différences entre la façon dont les fournisseurs gèrent leurs patients, hommes ou 

femmes). Ainsi, dans cette étude, nous avons évalué les différences de pratique entre les sexes au 
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niveau du diagnostic et du traitement chez les fournisseurs de soins de santé, à l’aide PSs présentant 

des symptômes de TB pulmonaire, ou la maladie elle-même. 

Des PSs hommes et femmes présentant quatre scénarios de TB ont visité 1,346 fournisseurs de 

soins de santé à Delhi, Mumbai et Patna. L’exactitude de la gestion thérapeutique a été évaluée en 

utilisant comme référence les normes indiennes (STCI), et nous avons utilisé des méthodes de 

régression avec effets contrastés pour estimer les différences entre les sexes. En moyenne, chaque 

fournisseur de soins de santé a reçu la visite de 2 PSs (homme et/ou femme), présentant deux des 

quatre scénarios. Les PSs ont complété 3,007 visites chez 1,346 fournisseurs de soins de santé dans 

3 villes; 836 (28%) visites ont été effectuées par des PSs femmes. 

En général, parmi toues les sites, fournisseurs et cas, 35% [95% CI: 33-38] des PSs hommes et 39% 

[95% CI: 35-42] des PSs femmes ont été gérés correctement. Aucune différence statistiquement 

significative dans le taux de gestion thérapeutique adéquate entre les PSs hommes et femmes après 

ajustement pour les quatre scénarios, les qualifications des fournisseurs, les trois villes, et les effets 

individuels des fournisseurs [OR ajusté 1.08 (95% CI: 0.87-1.34)]. Il était plus probable que les 

fournisseurs allopathiques (MBBS) gèrent adéquatement les cas [52% (95% CI; 49-56)], par rapport 

aux fournisseurs de soins de santé alternatifs [18%; 95% CI: 16-20)]. Toutefois, il était plus 

probable que les fournisseurs allopathiques (MBBS) gèrent adéquatement les PSs homme que 

femmes [OR ajusté 1.51 fois; 95% CI: 1.08-2.07]. À l’exception de ce résultat, une analyse stratifiée 

à travers les trois villes et les quatre scénarios n’a pas démontrée de différence statistiquement 

significative entre la gestion thérapeutique des PSs de sexes différents, en termes de qualité de 

soins. Nous avons conclu que les faibles taux de gestion thérapeutique appropriée pour les PSs 

hommes et femmes étaient préoccupants, et que les résultats de l’étude n’indiquaient pas de 

différences majeures entre les sexes au niveau des fournisseurs de soins de santé. 

En conlusion, dans cette thèse, j’ai mis en lumière les limitations des méthodes qui avaient été 

utilisées précédemment pour évaluer les pratiques des fournisseurs de soins de santé en matière de 

gestion de la TB en Inde, comment les patients standardisés pouvaient être utilisés pour surmonter 

ces limitations, les forces et faiblesses de la méthodologie utilisant les PSs. J’ai aussi décrit 

quelques aspects majeurs de l’analyse et l’interprétation de données issues d’une étude par PSs et 

finalement, j’ai effectué des recommandations sur la façon d’utiliser cette méthode afin d’améliorer 

la qualité des soins de TB en Inde. 
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laboratory investigations, prescription of medicines such as antibiotics and steroids, assessed for 

unmeasured confounding and found that the quality of care was low irrespective of the SP 

gender. We feel that our methodology and results are an important contribution to the scientific 

and public health literature.  

Manuscript of the study-1 has been published in the International Journal of TB and Lung 

Diseases and the manuscript of study-2 will be published in the Lancet Infectious Diseases 

(expected date: 24th Aug, 2016). We will be submitting third manuscript to an international peer 

reviewed journal shortly.  
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Chapter 1: Introduction  

1.1 Background  

Tuberculosis (TB) is an infectious bacterial disease caused by Mycobacterium tuberculosis which 

can affect any part of the body, but commonly affects the lungs (pulmonary TB). The disease 

spreads predominantly through airborne route when people with pulmonary TB expel bacteria by 

either coughing or sneezing. Once infected, the life time risk of developing the disease is 10-

15%, and is higher in those with immune deficiencies; in others who do not develop the disease, 

the bacteria is either killed by the host’s immune system or the infection remains quiescent, as 

latent TB infection.1  

 

Worldwide, annually, an estimated 9.6 million people get TB disease and 1.5 million die from it. 

Twenty two low and middle income countries located predominantly in Asia and Sub-Saharan 

Africa, bear more than 80% of the global TB burden (Figure 1, page 17).2,3  TB along with HIV 

is one of the leading causes of deaths worldwide.4 

 
Figure 1: Estimated TB incidence rates (2014) [Source: Global TB Report, WHO, 2015] 
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Widespread adoption and implementation by the Governments of high TB burden countries of 

the World Health Organization (WHO) recommended Directly Observed Treatment Short-course 

(DOTS) strategy since early 1990s and later, the Stop TB strategy since 2006, has cured TB 

disease in millions of patients.5 The global TB incidence rate since 2000 has declined by about 

1.5% per year. Relative to 1990 levels, the global TB prevalence rate has declined by about 42% 

in 2014 and the mortality rate by 47% (Figure 2, page 18).2  The TB related Millennium 

Development Goal target “to halt and begin to reverse the incidence of tuberculosis by 2015” has 

been achieved.6  But the impact of these strategies on reducing TB transmission and incidence 

has been less than predicted 7 and the  gains achieved so far are threatened by rising levels of 

drug resistant TB, largely due to inappropriate management of TB cases.8 Given the enormity of 

the TB burden and based upon the lessons learnt in implementing the DOTS and the Stop TB 

strategies, the WHO has developed the new End TB strategy,6 with the goal of ending the global 

TB epidemic by 2035.   

 
Figure 2: Global trends in estimated rates of TB incidence (1990-2014), and prevalence and 
mortality rates (1990–2015) [Source: Global TB Report, WHO, 2015]  
 

Several social determinants and risk factors are impediments to TB control in high burden 

countries. The most common are: poverty, malnutrition, HIV, smoking, diabetes mellitus, 

alcoholism, indoor air pollution, the presence of large numbers of undiagnosed or poorly treated 

infectious pulmonary TB diseased persons in the community, overcrowding and weak health 

systems.9  However, TB control efforts are primarily based on early diagnosis and treatment of 

patients with pulmonary TB disease. Chronic, productive cough is one of the cardinal symptoms 

of pulmonary TB disease, and therefore it is recommended that all individuals who have a 

productive cough of two weeks or more in high burden countries be evaluated for TB.1,10  
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Pulmonary TB is diagnosed based on clinical symptoms, microbiological tests on sputum 

specimens and chest radiology. Patients are categorised into various treatment groups based on 

the disease and drug resistance pattern, and are treated with drug regimens recommended by the 

WHO and the International Standards for TB Care (ISTC). In those without drug resistance, the 

treatment lasts 6-8 months and in those with drug resistance, the treatment duration can go up to 

24 months.1,10  Health care providers play a very important role in TB control by facilitating early 

diagnosis and optimal care to TB patients.  Creating systems for integrated patient centred care is 

one of the key pillars of the global End-TB strategy.   

 

Tuberculosis and India 

With an estimated annual incidence of 2.2 million cases and 0.25 million deaths in the year 2014, 

India continues to be the highest TB burden country in the world. For controlling TB, the 

Government of India has been implementing the Revised National TB Control Programme 

(RNTCP) since 1997, by initially adopting the WHO recommended DOTS strategy and later the 

STOP-TB strategy. More than 13,000 microscopy centres for sputum smear examination, and 

more than 800,000 TB treatment centres (DOT centres) have been established across the country 

and thousands of health care providers have been trained on TB diagnostic and treatment 

guidelines. It was assumed that diagnosing 70% of the estimated incident cases in the country 

and curing 85% of them successfully would lead to a reduction in TB incidence. Accordingly, 

about 1.5 million TB cases are being diagnosed and treated under this programme every year 

since 2007.3 However, TB incidence has not declined as much as expected (Figure 3, page 20), 

indicating that transmission of TB continues to be high, either because cases are not detected 

early and/or because they are not being treated properly. Moreover, rising levels of drug resistant 

TB, including extensively drug resistant TB, are reported from some urban pockets of the 

country11 threatening the gains that have been made so far. 

http://en.wikipedia.org/wiki/Tuberculosis_radiology
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Figure 3: Trends in the incidence (total and HIV+) and notification rates in India [Source: 
Global TB report, WHO] 
 

In 2012, the Indian Government revised the TB control targets (from 70% case detection and 

85% cure) to universal access to quality assured TB diagnosis and treatment for all TB patients in 

the country.12,13  To achieve this, establishing mechanisms for linking TB patients to optimal TB 

care was essential. As a first step, the Government of India issued guidelines for mandatory 

notification (or reporting) of TB cases diagnosed and treated anywhere in the country to the local 

public health authorities.  Following this, in consultation with various stakeholders, the Indian 

Government formulated ‘Standards of TB Care in India’ (STCI).14 These standards are consistent 

with those recommended by WHO and the ISTC (3rd Edition) and outline the minimum standard 

of care that patients should receive. Elaborate plans have been made to procure and make 

available latest diagnostic technologies such as Xpert MTB/RIF in almost all the districts of the 

country. However, ensuring care to TB patients as per these standards has been a challenge due 

to the complexity of the health care delivery system.   

 

Health care system in India  

Broadly, there are two relatively parallel sectors that deliver health care to the population, 

namely the public (government) and the private sectors.15 The public sector consists of: a) health 

facilities (primary, secondary and tertiary) manned by medical and paramedical personnel, b) 

medical colleges and paraprofessional institutions to train the needed manpower and provide the 

required academic input, c) programme managers to oversee ongoing programmes at the central, 

state and district levels, and d) health management information system consisting of systems of 
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data collection, compilation, analysis and response.16 The TB diagnostic and treatment services 

of the RNTCP are provided through the public health system and are free for patients. 

 

The private sector is highly diverse and fragmented and consists of health facilities ranging from 

single standalone clinics to state-of-the-art multispecialty hospitals. While the public sector is 

made up of predominantly qualified allopathic medical practitioners, the qualification of health 

care providers in the private sector is highly diverse. The providers range from unqualified (i.e., 

not having any formal medical degree) to qualified providers (with a formal degree in either 

allopathic medicine (MBBS) or in alternative traditions, such as Ayurveda, Unani, Siddha, and 

homeopathy (AYUSH)).17,18 Their numbers are quite variable and depend on geographic 

location. For example, in 100 villages in rural Madhya Pradesh (one of the largest states in the 

country) among primary care providers who were considered as "doctors", 65% did not have any 

formal medical training, while 25% had AYUSH degrees, and only 10% reported having an 

MBBS (formal allopathic medicine) degree. In addition, retail pharmacy/chemist shops (those 

which are permitted to procure, stock and sell medicines) are also involved in providing medical 

care to minor ailments. The quality of medical care was highly variable and found to be deficient 

on many levels.19,20  In India, several efforts have been made to engage the private sector in TB 

control. But these are far and few, with varying levels of success. The experience has been 

similar to what has been seen elsewhere in the world. 21-23  
 

On the ground, evidence shows that most of the patients with pulmonary TB symptoms initially 

seek medical care in the private sector from pharmacists and unqualified practitioners (due to low 

cost involved in seeking care from them, proximity, and convenient hours of functioning etc.,) 

then seek care from qualified practitioners, and eventually may or may not end up in the public 

sector for free treatment.24 A recent systematic review showed that on an average, there is a delay 

of nearly two months before TB patients are diagnosed and initiated on treatment after the onset 

of symptoms. Patients visited on average three different health care providers before being 

diagnosed with TB.25 These studies have indicated that there could be considerable deficiencies 

in the health care providers’ knowledge and practices related to TB diagnosis and treatment. Two 

small drug prescription analyses conducted 10 years apart shows that irrational and inappropriate 

anti-TB drug regimens continue to be quite common.26 Overall, available evidence strongly 

suggests that quality of TB care in India is likely to be suboptimal, and this partly explains the 
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reasons for delayed diagnosis, inappropriate treatment, continued TB transmission, high 

mortality, and emergence of drug-resistance in TB.27,28   
 

In countries like India, there is a large gap between the knowledge that health care providers have 

and their practices. This gap is also known as the ‘know-do’ gap. Previous work in Delhi, India, 

showed that although public sector providers were more knowledgeable, their level of effort was 

lower, leading to worse quality of care than their knowledge alone would predict.29 Hence, 

assessing knowledge or attitudes, which represents the bulk of the published research on quality 

of care in TB,26,30,31 appears to be less informative and therefore understanding actual clinical 

practice using appropriate methods is crucial for designing and implementing quality 

improvement programmes.    

 

1.2 Definition of ‘quality’ in the context of my thesis 

In general, the term ‘quality’ refers to a value judgement based on several aspects or dimensions 

of medical care. Judging ‘quality’ becomes easier if standards are available.32 Fortunately for TB 

diagnosis and treatment, two established standards are available: ISTC and STCI. Both these 

standards are similar as far as TB diagnosis and treatment is concerned [Thesis Appendix 1, 

Table, pages 161-162]. Therefore, in the context of this PhD thesis, ‘quality’ is defined as 

adherence to ISTC or STCI and my focus is on assessing adherence to these standards by private 

health care providers who are usually the first point of medical care in India. 
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1.3 An overview of the methods to assess health care providers’ practices 

A variety of different methods (Table below, from Das J et al, personal communication) are 

available to measure quality of medical care.  

Measure of 

Quality 
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Hawthorne 

Effects (i.e. 

behaviour is 

modified 

because of 

observer) 

Illnesses Covered and Other Remarks 

Vignettes Yes No Yes Yes Yes All 

Clinical 

Observation 

No Yes No No Yes Limited. First, “serious” illnesses like 

unstable angina will show up on a 

sporadic basis. Second, the observer 

never knows what the patient actually 

has, and doctors frequently make 

incorrect diagnoses.  

Chart 

Abstraction 

(health 

records) 

No Yes No No No Similar to clinical observation, but 

providers rarely keep patient charts. 

Also, charts tend to be incomplete and 

don’t accurately reflect patient-provider 

interactions.  

Standardised 

Patients 

No Yes Yes Yes No Limited to (A) adults with non-critical 

illness only, (B) diseases that don’t have 

any obvious findings on physical exam 

(which cannot be mimicked) and (C) 

conditions that don’t require invasive 

exams. Initial costs are high. 

*Case mix indicates disease/illness spectrum and **patient mix indicates different sociodemographic characteristics. 
 

While questionnaires and vignettes provide insight into specific components of the knowledge of 

health care providers, these methods do not accurately reflect clinical practice.33,34  
 

Direct clinical observation can provide information about practice, but this method also has its 

limitations. First, the presence of an observer may change the health care providers’ behaviour 
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(i.e. the “Hawthorne effect”). Second, observed differences in practice may be confounded with 

differences in patients and illnesses presented. Third, it is likely that several days of observation 

may be required before a person with TB symptoms presents himself/herself to the provider. 

Lastly, when using this method, it is difficult to assess what illness patients presented with and 

whether the management was indeed correct. 
 

Patient interviews are known to provide a relatively more accurate assessment of care, if suitable 

patients exiting from the health care providers’ clinics can be identified and interviewed. 

However, confounding by variations in patient’s characteristics, severity of illness and other 

morbidities make it difficult to compare ‘practices’ across different health care providers. 
 

The standardised patients (simulated patients or mystery clients) approach 20 is considered a 

relatively more accurate method for assessing provider practices. Standardised patients (SPs) are 

normal (non-diseased) persons from the local community who are trained to visit health care 

providers unannounced; they act as though they have symptoms (without the health care 

providers being aware that these people are actors) and seek medical care. These clients then 

come back and narrate/debrief within a very short time regarding what advice/care they received 

from the health care providers. The SP methodology thus helps in controlling/adjusting for the 

case mix (spectrum of patients based on their disease characteristics), and patient mix (spectrum 

of patients based on their demographic and other socioeconomic characteristics) enabling the 

researchers to obtain a measure of practice in real world conditions that is uncontaminated by 

Hawthorne effects, recall bias and a measure of care that can be comparable across all health care 

providers.  
 

However, SP studies also have their limitations. Due to ethical concerns, children cannot be used. 

In addition, any kind of invasive examination or treatment (e.g. injections) can result in a health 

risk to the SP and, only diseases with no clear and highly visible clinical signs at the time of 

clinical interaction can be used. Fortunately in the case of TB, adults can be used as SPs, they can 

be trained to avoid any invasive procedures and the symptoms of early pulmonary TB (cough 

and/or mild fever) and physical signs need not necessarily be noticeable at the time of clinical 

visit to suspect TB. 
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Standardised patient study in Delhi, Mumbai and Patna 

Delhi is the capital city of India. It has a population of about 16 million (2015) people and is 

located in the northern part of the country. Mumbai is considered the commercial capital of India. 

It is the capital city for the state of Maharashtra, has a population of about14 million (2015) 

people and is located in the western part of the country. Patna is located in the eastern part of 

India and is the capital city of the state of Bihar. The district of Patna has a population of 6 

million people (2015).  
 

In these cities, there are a large number of private health care facilities. The private health 

providers (both qualified and unqualified) are usually the first point of contact for health care. 

Many of these providers are not associated with the National TB control programme and 

therefore the number of TB patients and treatment outcomes of the TB patients diagnosed and 

treated by them is unknown. The Government of India chose Mumbai and Patna purposively as 

‘model’ sites for testing interventions to improve the quality of TB care in the private sector with 

technical and funding support from Bill and Melinda Gates Foundation. These interventions 

include training private health care providers on STCI, subsidising TB investigations and drugs 

for patients seeking care from these private health care providers, incentivising these providers 

for notifying (or reporting) cases to the public health authorities, creating referral networks 

between various providers, laboratories and pharmacies for providing co-ordinated care. All 

these interventions are implemented through an intermediary agency called the ‘Public Private 

Interface Agency’.  
 

I am a member of the team that is conducting a project for assessing the quality of TB care in 

Mumbai and Patna cities of India, funded by the Bill & Melinda Gates Foundation (Principal 

Investigators: Madhukar Pai and Jishnu Das). As part of this large project, our team developed 

and validated the SP methodology for assessing quality of TB care in Delhi, published recently in 

Lancet Infectious Diseases.35 The validation included four tracer TB medical conditions: a) a 

patient with classical symptoms of TB, b) a patient with classical TB symptoms + a chest 

radiography report suggestive of TB, c) a patient with classical TB symptoms + a sputum smear 

examination report positive for acid fast bacillus, and d) a patient with classical TB symptoms + 

history of previous TB. A standard script and structured debriefing questionnaire were developed 

for each case (an example of the standard script and debriefing questionnaire are given in Thesis 
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Appendix 2, pages 163-177). Thereafter, suitable normal non-diseased persons from the 

community were identified and trained (in-house) extensively as SPs on both the script as well 

the debriefing questionnaire. After the training, these SPs made 250 visits to 100 consenting 

private health care providers in Delhi, and after the visit, they were debriefed with the standard 

questionnaire within one hour of each visit. The validation involved assessing accuracy of recall 

by standardised patients, detection as ‘fake’ patients by health care providers, assessing harm to 

the standardised patients and the health care providers, and assessing whether the collected data 

would allow us to describe the practices of health care providers. The methodology was found to 

be satisfactory on all these measures. The proportion of SPs detected as ‘fake’ patients was low 

(11 [5%] detected out of 232 interactions), and SP recall correlated highly with audio recordings 

(r=0·63 [95% CI 0·53–0·79]), with no safety concerns reported. Among 250 interactions, only 

52 (21% [16–26]) were determined to be correctly managed (a major albeit preliminary finding). 
 

Based on this pilot in Delhi, our team is now using the SP approach to assess the change in the 

quality of TB care by pharmacists and private health care providers in three cities (Delhi, 

Mumbai and Patna). I am using a part of the data from the baseline (or first round of surveys) in 

my thesis.  
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1.4 Thesis aims and objectives 

The overall aim of my thesis is to describe the quality of TB care in India by assessing the 

practices of health care providers for persons with TB. 

 

My manuscript-based thesis includes 3 studies with the following objectives:  

 

Study 1: Quality of TB care in India: a systematic review 

Objective: To systematically review studies that provide information on health care providers’ 

knowledge and practices related to TB diagnosis and treatment when compared with the 2nd 

edition (2009 version) of the ISTC. 

 

Study 2: Use of standardised patients to assess antibiotic dispensing for tuberculosis by 

pharmacies in urban India: a cross-sectional study 

Objective: To assess medical advice and drug dispensing practices of pharmacists for 

standardized patients presenting with symptoms of pulmonary TB disease in three cities (Delhi, 

Mumbai and Patna) of India.  

 

Study 3: Gender differences in the quality of tuberculosis care in India: a standardized patient 

study 

Objective: To assess the gender differences in diagnostic and treatment practices of health care 

providers for male and female standardized patients presenting with TB disease in three cities 

(Delhi, Mumbai and Patna) of India. 
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Chapter 2: Literature review  

2.1 Preface 

India has the highest TB burden country in the world. TB control depends on early diagnosis of 

infectious pulmonary TB cases and their correct treatment. Health care providers play a very 

important role in controlling TB. International and national guidelines are available to guide health 

care providers on when to suspect TB in a patient, what diagnostic investigations to perform, when 

to conclude whether the patient has TB or not, what treatment regimens to use & its duration, and 

how to assess a patient’s response to treatment. If providers do not feel competent in dealing with 

these issues, then they must be able to identify and refer their patients’ with TB symptoms to health 

care providers or facilities that have the competence to manage such patients. Government of India 

has established mechanisms for optimum management of TB through its Revised National 

Tuberculosis Control Programme (RNTCP).   
 

However, the health care system in India is complicated with many types of providers. These 

providers can be stratified by three different ways. First, based on educational background, they can 

be classified as being unqualified providers (i.e., not having any formal medical degree) or qualified 

providers who have a formal degree in either allopathic medicine or in alternative traditions, such as 

Ayurveda, Unani, Siddha, and Homeopathy (AYUSH). Second, providers can be classified based 

on their level of training, either as paramedical staff, physicians-in-training (i.e., medical students 

and interns), generalists (i.e., not specializing in TB), or specialists in TB (usually “chest 

physicians” in the Indian context). Third, providers can be classified based on whether they deliver 

care in the public health care delivery system or in the private health care system. The reach of 

RNTCP services is limited to the public health system in the country. Studies suggest that 80% of 

the first-contact medical care is in the private sector which is dominated by informal/unqualified 

providers.  
 

In the published literature, several studies have investigated different aspects of health care 

providers’ knowledge and/or practices related to TB diagnosis and treatment in India. However, 

there is no systematic condensation of this information to inform policy or further investigation. 

Therefore, as part of my dissertation, I did a systematic review of quality of TB care in India which 

was published in International Journal of Tuberculosis and Lung Disease. 2015;19(7):751-63. 
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2.2.1 Abstract 

Background 

Globally, India accounts for a quarter of all new TB cases. Nearly 50% of patients in India seek 

care in the private sector. While several studies have assessed care providers’ knowledge and 

practices, these data have not been synthesized. 

Methods 

We searched multiple sources to identify articles (2000 to 2014) on health providers’ knowledge 

and practices. We used the International Standards for TB Care (ISTC) to benchmark knowledge 

and practice, and generated forest plots for standards with data from >5 studies. 

Results  

A total of 47 articles met inclusion criteria; 35 were questionnaire surveys and 12 used chart 

abstraction. None assessed actual practice using standardized patients. Heterogeneity in the findings 

precluded meta-analysis. Ten of 22 studies evaluating provider knowledge about using a sputum 

smear for diagnosis found that less than half of providers had correct knowledge; 3 of 4 studies 

assessing self-reported practices by providers found that less than one-fourth reported ordering 

smears for chest symptomatics. In 11 of 14 studies that assessed treatment, less than one-third of 

providers knew the standard treatment regimen for drug-susceptible TB. Adherence to standards in 

practice was generally lower than correct knowledge of those standards. Eleven studies that 

included both public and private sector providers found relatively higher levels of appropriate 

knowledge or practice in the public sector. 

Conclusions 

Available evidence suggests sub-optimal quality of TB care, particularly in the private sector. 

Measurement and improvement of quality of care should be a central component of India’s new 

goal of universal access to quality TB care. 

 
Key words: Tuberculosis, India, Quality of Care, International Standards for TB Care 
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2.2.2 Introduction 

India, with an estimated annual incidence of 2.0 to 2.3 million tuberculosis (TB) cases and about 

150,000 to 350,000 deaths per year, has the highest TB burden in the world.1  Control of TB 

depends on early diagnosis of pulmonary TB cases and their treatment with a full course of anti-TB 

drugs.2 For early diagnosis of TB, all persons with cough of two weeks or more should be referred 

for TB evaluation.3 Correct treatment requires the use of standardized drug regimens recommended 

by the WHO2, the International Standards for TB Care (ISTC), and the Standards for TB Care in 

India (STCI).2-4 
 

A recent systematic review showed that in India there is a delay of nearly two months in making a 

diagnosis of TB; on average, patients are seen by three different providers before a diagnosis is 

made.5 Drug prescription analyses have shown that irrational and inappropriate anti-TB drug 

regimens are widely used.6 These studies suggest that quality of TB in India is concerning.7 
 

The Indian healthcare delivery landscape is complex and fragmented, with many types of care 

providers in public and private sectors.8 Studies suggest that 80% of the first-contact health care and 

nearly 50% of TB care occurs in the private sector. 9  The private sector is further fragmented. 

There are unqualified (i.e., not having any formal medical degree) and qualified providers (with a 

formal degree in either allopathic medicine or in alternative traditions, such as Ayurveda, Unani, 

Siddha, and Homeopathy (AYUSH)).10,11  A recent study of 100 villages in rural Madhya Pradesh 

found that, among primary care providers identifying themselves as "doctors", 65% report having 

no formal medical training, while 25% have AYUSH degrees, and only 10% report having an 

MBBS (formal allopathic medicine) degree. The quality of medical care was highly variable and 

found to be deficient on many levels.12,13 
 

While several studies in India have investigated different aspects of health care providers’ 

knowledge and practices related to TB diagnosis and treatment, this literature has not been 

systematically reviewed, or benchmarked against international standards. 
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2.2.3 Methods 

Objectives 

We systematically reviewed studies that provided information on health care providers’ knowledge 

and practices in both the public and private sectors related to TB diagnosis and treatment compared 

with the 2nd edition (2009 version) of the ISTC.14  ISTC was used as the benchmark for three 

reasons. First, the standards that make up the ISTC were developed by a team of international 

experts from public and private sectors and are recognized as defining a widely-accepted level of 

care to which all providers should adhere; second, the current national guidelines of India’s Revised 

National Tuberculosis Control Programme (RNTCP) and the recent Standards for TB Care in India 

(STCI)4 are largely concordant with the second edition of the ISTC [Table 1, pages 53-54]; third, 

adherence to most of the 21 standards in the ISTC can be measured using quality indicators. While 

a 3rd edition of the ISTC has recently been published,3 we used the second edition, as the 3rd 

edition emphasizes the use of new diagnostic modalities such as Xpert MTB/RIF that were not 

available in India until recently. 
 

Search Strategy 

A medical librarian searched PubMed, Embase and Web of Science for studies published between 

January 2000 and Sept 2014, without any language restrictions, using search terms for 

“tuberculosis”, “knowledge”, “practice”, “healthcare providers”, and “India” [Appendix 1, pages 

69-70 provides the full search strategy]. 
 

In addition, we carried out electronic searches of several Indian journals to increase the yield of 

relevant studies, especially from non-indexed journals, including Journal of the Indian Medical 

Association, Indian Journal of Tuberculosis, Indian Journal of Community Medicine, Indian Journal 

of Public Health, Indian Journal of Medical Research, Lung India, Indian Journal of Chest Diseases 

and Allied Sciences and National Medical Journal of India. Additional studies were identified by 

searching the reference lists of primary studies. Official reports, such as the RNTCP’s Annual 

Status Reports or the World Health Organization’s (WHO) Joint Monitoring Mission Reports, are 

not included in the review, as they do not provide quantitative information on the knowledge, 

attitudes, and practices of healthcare providers. In addition, the Joint Monitoring Mission reports 

are not available in the public domain. 
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Types of study designs, inclusion and exclusion criteria 

All study designs (cross-sectional, descriptive studies, case control studies, cohort studies, and 

interventional studies) that used any method to assess knowledge, attitudes, or practices such as 

questionnaire surveys, prescription audits, vignette-based questionnaires, clinical observation, chart 

abstraction, or mystery client/standardised patients were included. Purely qualitative studies, case 

reports, and studies of very low quality (explained later) were excluded. 
 

Quality Assessment 

We assessed quality of each study based on three criteria: methodology, sampling strategy, and 

survey response rate [Table 2 & 3, pages 55-56]. These criteria were adapted from the literature on 

various approaches to assessing quality of medical care.13,15,16 In addition, we assessed the provider 

mix in each study, since studies that narrowly focus on one subset of providers (e.g., only allopathic 

doctors) may inadequately reflect the complexity of India’s health system. Studies that had a 

participation/response rate of less than 50% or that included fewer than 20 providers were 

considered to be very low quality and were excluded from the analysis.  
 

Study selection 

Citations identified by the search were independently assessed by two review authors (SS and RS) 

for their eligibility. Disagreements between the two reviewers were resolved by discussion or by 

consulting a third reviewer (PS). 
 

Data extraction and analysis 

Three reviewers (SS, RS, and PS) independently extracted the data from each included study on a 

structured data extraction form. Disagreements were resolved through discussion and or by 

consulting a fourth reviewer (MP). Data extracted from each of the studies included study 

characteristics (design, location, urban/rural setting, sample size), and type of health care providers 

included. For data on the ISTC standards, we first extracted information on the specific ISTC 

standard(s) that each study addressed, and then quantitative data (proportions, along with 95% 

confidence intervals) on the knowledge or practice pertaining to each of the standards that were 

reported in each study.  In studies where 95% confidence intervals were not reported, we calculated 

it from the data provided in the manuscript. 
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Studies were broadly classified into those measuring knowledge and those measuring practice based 

on the methodology employed. Studies that had administered questionnaires and vignettes were 

considered to be measuring knowledge while studies that used patient interviews, chart abstraction, 

clinical observation, or standardized patients were considered to be measuring practice. 
 

We tabulated the main characteristics of the included studies. Forest plots were generated for each 

ISTC standard for which data were available from at least 5 studies. A forest plot graphically 

displays the relative magnitude of the parameter of interest from multiple studies. Each dot 

represents the proportion of providers adhering to a guideline from a particular study (ranging 

between 0 and 1) and the lines around each dot represent the confidence interval. Considerable 

heterogeneity in study methodologies precluded meta-analysis. Instead, we narratively synthesized 

key findings, highlighting general trends in the findings and critical deficiencies in the current 

literature and methodologies used. 

 

2.2.4 Results  

As shown in Figure 1 [page.63], the literature search from all sources yielded 929 citations. Of 

these, 47 articles were included in the analysis. Three studies were excluded on the basis of very 

low quality. A list of excluded studies can be obtained from the authors. 
 

Characteristics and quality of included studies 

Table 4 [pages 57-62] shows the characteristics of the 47 included studies. Except for two 

studies,17,18 fieldwork for all studies was conducted within two years prior to their actual 

publication. Studies were conducted in 13 of 37 states in India. Urban locations were more heavily 

represented, with 25 studies conducted exclusively in urban areas, 19 studies in both urban and rural 

areas, and three studies exclusively in rural areas; in one study this information was not available. 

Most studies that evaluated care in both urban and rural sites did not disaggregate data by location, 

precluding assessment of urban versus rural differences in quality of care.  
 

Forty-six of the 47 studies were cross-sectional and one19 was an interventional study that provided 

information on change in the knowledge of the health care providers pre- and post- intervention. In 

this review, we have used only the pre-intervention (baseline) information from this study. 
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Thirty-five studies used questionnaires to collect data, and three studies audited medical records or 

reviewed prescriptions. The remaining nine studies used multiple methods (a combination of 

questionnaire, vignette, chart abstraction and/or focus group discussions) to collect data. Twenty-

eight studies collected data by interviewing health care providers; thirteen studies by interviewing 

patients on the care that they had received; three studies by reviewing patients’ medical records or 

prescriptions; and three studies by a combination of provider interview and a review of medical 

records or prescriptions.  
 

Of the 47 studies, three did not report on whether they evaluated public or private care providers. 

Many studies (N=21) only included providers in the private sector, while a smaller number (N=12) 

only included public sector providers. A notable subset (N=11) studied providers in the same 

general location in both the public and private sectors, using the same questionnaires for the two 

groups. As such, this subset of studies provides direct comparisons of the quality of care delivered 

by these two sectors. 
 

With regard to the quality of the studies based on our pre-determined rating system [Tables 2 and 3, 

pages 55-56], none of the studies used methodologies that were considered high quality for 

measuring the actual practices or behaviours of providers. Five studies were considered high in 

quality for measuring provider knowledge for some ISTC standards, as they used hypothetical case 

scenarios (similar to vignettes) as part of their questionnaires. Twenty-six studies used high quality 

sampling strategies (i.e., either random or comprehensive sampling), and the survey response rate 

was high or very high in twenty-three studies. 
 

Data on ISTC standards:  Only one study20 explicitly used ISTC as benchmark for quality. From 

all other studies, we extracted the data and matched them to the relevant ISTC standards. There 

were eight ISTC standards for which five or more studies provided data: Standard 1 (6 studies), 

Standard 2 (26 studies), Standard 5 (7 studies), Standard 8 (17 studies), Standard 9 (16 studies), 

Standard 10 (9 studies), Standard 13 (5 studies) and Standard 18 (6 studies). Results pertaining to 

the key standards:  sputum examination for diagnosis (standard 2), initiation of the recommended 

drug regimen among new TB cases (standard 8), and patient support to ensure adherence (standard 

9) were each having 10 or more studies are presented here. The results pertaining to the remaining 

standards (1, 5, 10, 13, 18) are given in appendix 2. 
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Standard 2 [Aware/use sputum smear for persons with presumptive pulmonary TB] 

Of the 26 studies that provided information on this standard [Figure 2, page 64], 21 studies assessed 

awareness or knowledge, and five studies assessed practices. There was considerable heterogeneity 

in the proportion of providers who were aware that patients with suspected pulmonary TB must 

undergo sputum examination. It ranged from as low as 17%21 to as high as 94%.22 Five studies that 

provided information on practices (mostly by interviewing patients regarding provider practices) 

reported that, of persons with cough of 2-3 weeks duration, only 11%23 to 59%24 were advised to 

undergo sputum examination. 
 

Standard 8 [Aware/use correct treatment regimen for new case of TB] 

Of the 17 studies that provided information on this standard, 14 studies assessed knowledge and 3 

studies assessed practices [Figure 3, page 65]. For this standard, we counted any drug regimen as 

meeting this standard as long as it contained the right drugs and duration of therapy (e.g., two 

months of isoniazid, rifampicin, pyrazinamide, and ethambutol followed by four months of 

isoniazid and rifampicin), irrespective of whether it was a daily regimen or an intermittent regimen. 

Almost all studies reported that less than 50% of health care providers had knowledge of the correct 

anti-TB treatment regimen for patients with newly diagnosed pulmonary TB. Knowledge on either 

the right combination of drugs or on the duration of anti-TB treatment was lacking.  
 

Studies reporting on practice had heterogeneous findings, possibly explained by the settings in 

which these studies were conducted. Two studies25,26 assessed practices among in-patients in 

tertiary care, hospital settings and found very high rates of adherence to guidelines. In contrast, one 

study27 assessed the correctness of both the combination of drugs and the dosages in the outpatient 

setting and found that, in most cases, the dosages as well as the drug combinations were not aligned 

with ISTC. 
 

Standard 9 [Aware/use of a supervised including DOT approach for treatment of TB] 

Of the 16 studies that provided information on this standard, 10 studies reported on whether health 

care providers used directly observed therapy (DOT) or a supervised approach for adherence 

monitoring, and six studies reported on whether providers had appropriate knowledge of DOT or a 

supervised approach [Figure 4, page 66]. Of studies that assessed practice, 7 of 10 studies reported 

that less than half of the providers used DOT or a supervised approach.  Most of their TB patients 

received un-supervised treatment. On the other hand, of the studies that assessed knowledge, 4 of 6 
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studies reported that more than 90% of the providers were aware of the DOT or a supervised 

treatment approach. Two studies28,29 reported that younger doctors or trainees were more likely to 

believe in the DOT approach. 
 

Quality of care in public versus the private sector  

Eight studies provided direct comparisons of the quality of care delivered by public versus private 

sectors for standards 2, 8 and 9. Barring one study,27  in all other studies, adherence to all ISTC 

standards was found to be consistently higher (P<0.05) in the public sector [Figure 5, page 67]. Five 

studies reported that public sector providers were more likely to know that sputum smear 

examination is the primary test for TB (Standard 2).30,23,31,32  
 

One study27 suggested that public providers were marginally more likely than private providers to 

write an appropriate prescription for drug-susceptible TB (10% versus 5%). Prescription errors by 

private providers (e.g., too few drugs in the regimen, unnecessary use of fluoroquinolones and 

aminoglycosides) were more than the errors made by public providers.  Also, studies reported that 

public providers were twice more likely to report the correct combination of drugs to treat drug-

susceptible TB,27,33 and use intermittent therapy as recommended by the RNTCP,27,31,33,34 and not 

use streptomycin as part the treatment regimen for new TB cases.27 Regarding patient-centered 

approaches to TB management including directly observed or supervised therapy (Standard 9), two 

studies reported higher rates of supervision of adherence in the public sector.28,33,34  
 

We found six studies that reported the proportion of providers exposed to formal training on 

RNTCP guidelines for TB care, through workshops organised by the RNTCP. Among private 

providers 17-58% reported having attended an educational session on TB care,20,35,31,33,36,37 while 

73-92% of government providers reported having attended such a training session,31,33 and 

wherever the levels of training were high, awareness levels and self-reported practices were better. 

In addition, the only intervention-based study in this review found dramatic improvements in 

knowledge of multiple ISTC guidelines among private sector providers, one year after educational 

workshops or one-to-one training sessions.19  
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2.2.5 Discussion 

To our knowledge, this is the first systematic review that has assessed health care providers’ 

knowledge and practices by using International Standards of TB care as the benchmark. Our 

systematic review on the quality of TB care in India shows major gaps in provider knowledge and 

practice when benchmarked against international standards. There were wide variations in the 

awareness of health care providers on the importance of suspecting TB in persons with cough of 

more than 2-3 weeks duration (from Appendix 2, pages 71-72) and using sputum smears for 

persons with presumed TB. Similarly, with regards to TB treatment, there were wide variations in 

the awareness of the correct regimen for patients with first episodes of pulmonary TB, and a third 

reported using DOT or a supervised approach for treatment support. These variations may in part 

explain the observed diagnostic delays shown in systematic reviews5 and contribute to high levels 

of treatment failure and drug resistance reported in recent studies.38,39  These data emphasize the 

need for greater investment into strategies that facilitate effective dissemination and implementation 

of ISTC and Standards for TB Care in India. 
 

In studies that included both public and private health care providers, adherence to ISTC standards 

as measured by knowledge levels was found to be relatively higher in the public sector. This is 

perhaps due to the training and monitoring of public sector providers by the RNTCP, and to the use 

of standardized protocols for case finding and treatment. In contrast, little has been done to train the 

vast number of private sector providers (both qualified and unqualified).  
 

Our review findings also suggest the presence of a ‘know-do’ gap. As compared to self-reported or 

observed practices, knowledge levels regarding appropriate treatment of TB trended towards higher 

rates, especially with respect to using sputum smear microscopy and DOT. The use of standardized 

patients’ studies coupled with vignettes and chart abstraction is well suited to identifying the 

‘know-do’ gap, but none of the existing studies used this methodology. 

2.2.6 Limitations 

Despite a thorough literature search, we may have missed some studies from India, especially if 

they were published in non-indexed journals. Also, we have not formally explored potential 

publication bias, as there is no statistical test for the type of data we analyzed. Included studies had 

their own limitations, and were mostly based on questionnaire surveys of knowledge. The quality of 
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most studies for assessing either knowledge and/or practice was not high and the study 

methodologies were also diverse.  Despite the fact, that more than 50% of TB patients in India seek 

care from the public sector9,  more studies focused on private sector providers (32 studies) with 

relatively fewer studies focusing on public sectors providers (23 studies). However, studies that 

assessed the difference between public and private sectors did not provide information on whether 

the providers were mutually exclusive. This information is useful as public providers can be private 

providers on off-hours, nights and weekends.  Included studies were mostly from urban areas, and 

did not represent all regions of the country. Thus, urban versus rural differences in quality of care 

were not addressed.  Lastly, we are not able to assess if quality of care was related to patient load or 

characteristics of the health facilities, primarily because the included studies did not provide any 

information on these aspects. 

2.2.7 Implications for policy and practice 

Our findings raise several issues relevant to policy. First, there must be substantial investment in 

training providers on national and/or International TB guidelines both in the public and private 

sector. Second, given the dominance of the private sector, and lower levels of quality as compared 

to the public sector, serious efforts need to be made to engage the private sector in TB control and 

educate and incentivize them to follow national and international standards. This is particularly 

critical for reducing diagnostic delays, as patients often begin their pathways to care in the private 

sector.40  
 

Third, there is a need to expand the availability of recommended diagnostic and treatment services 

across the country and mechanisms for all health care providers, including private sector doctors, to 

link their patients to these services without any obstacles.  It is critical to ensure that all patients 

have access to affordable, quality care, regardless of where they seek care.41 Fourth, monitoring 

health care providers’ knowledge and practices, should become a part of the routine TB surveillance 

system so that necessary corrective steps can be undertaken and the progress can be tracked.42 

Using implementation research to systematically understand and identify barriers and enablers of 

adherence to standards would provide an opportunity for developing targeted interventions and 

policy shifts that could improve TB care. 

 



46 
 

In addition, our findings also raise methodological questions about how the quality of TB care 

should be measured. Available studies provide a reasonable picture of provider knowledge (i.e., 

“what they know”) and, to some extent, providers’ self-reported behaviour (“what they say they 

do”); however, these studies fail to provide any information about the behaviour of providers in real 

life (“what they actually do”). None of the studies used standardized patients. Standardized patients 

(also known as ‘mystery clients’) are normal (non-diseased) persons from the local community who 

are trained to visit health care providers, present as though they have TB symptoms, and seek 

medical advice and care (without the providers being aware that these people are actors). The 

standardized patients then undergo a debriefing by researchers, in which they narrate the care and 

advice they received from the health care providers. While standardized patient studies are resource 

intensive and harder to implement, such methods have been used to successfully interrogate quality 

of care for other medical conditions in the Indian context.13 A pilot study on standardized patients 

for TB care is underway in India (J Das, personal communication) and might pave the way for 

evidence-based decisions on this approach.  
 

Also, future studies should use rigorous, vignette-based questionnaires to assess provider 

knowledge. Studies suggest that assessment of both knowledge and behavior through well-designed 

vignettes may reflect provider knowledge and behavior better than chart abstraction15,43. Studies 

assessing knowledge and self-reported behaviour are still helpful in that they provide upper bounds 

for these various quality indicators; in other words, correct knowledge of TB care is necessary for 

appropriate provider behaviour, though it certainly is not sufficient to ensure appropriate behaviour. 

As such, even though the rates of adherence to ISTC standards are quite low in this study, we 

anticipate that studies of actual provider behaviour using standardized patients may show even 

lower rates of adherence. 
 

In conclusion, our review suggests poor quality of TB care across several international standards, 

particularly in the private sector. Thus, measurement and improvement of quality of care should be 

a central component of India’s new goal of universal access to quality TB care. 
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2.2.9 Tables and figures 

Table 1: A comparison of the International Standards for Tuberculosis Care (ISTC) to India’s Revised National 
Tuberculosis Control Program (RNTCP) guidelines 
  

International Standards for Tuberculosis Care  RNTCP Guidelines 
Standard 1 Unexplained productive cough >2-3 

weeks should be evaluated for TB 
An individual with cough >2 weeks should be 
considered a TB suspect 

Standard 2 TB suspects should have at least 2 sputum 
samples submitted for microscopic 
examination 

TB suspects should have 2 sputum samples collected 
for microscopic examination 

Standard 3 Extrapulmonary TB (EPTB) suspects 
should have a specimen obtained from the 
suspected site of involvement for 
microscopy, culture, and histopathologic 
examination 

EPTB should be diagnosed based on positive tissue 
culture from an extrapulmonary site, positive 
histological findings, consistent radiological findings, 
or strong clinical evidence 
 

Standard 4 Chest X-ray (CXR) findings concerning 
for TB merit sputum examination 

CXR alone is unreliable for diagnosing TB (implies 
sputum examination should be performed for 
concerning CXR findings) 

Standard 5 Criteria for smear negative diagnosis: 2 
negative sputum smears, CXR findings 
consistent with TB, and lack of response 
to broad-spectrum antibiotics. Used of 
fluoroquinolones for empiric treatment 
should be avoided. 

Criteria for smear negative diagnosis: 4 negative 
sputum samples, failure of cough to improve on 
broad-spectrum antibiotics, and CXR findings 
suggestive of TB. Fluoroquinolones, rifampicin, and 
streptomycin should never be used for empiric 
treatment. 

Standard 6 Describes the workup and criteria for 
diagnosis of intra-thoracic TB in children, 
including sputum or gastric washing 
evaluation, radiography, history of recent 
contact with an active TB case, use of 
tuberculin skin testing (TST) or interferon 
gamma release assay (IGRA), and 
obtaining tissue or fluid for evaluation in 
cases of suspected EPTB 

Similar workup recommended to diagnose TB in 
children, including sputum examination, CXR, 
history of contact with an active TB case in the last 
two years, and use of TST. 

Standard 7 Providers should assess TB medication 
adherence and address poor adherence to 
therapy when it occurs 

A directly observed treatment (DOT) provider should 
help the patient in taking the treatment, thereby 
ensuring adherence 

Standard 8 Defines recommended first-line 
treatment: 2HRZE + 4HR, with dosing 
conforming to international 
recommendations. Fixed dose 
combinations are preferred. 

Same recommended first-line regimen and dosing 
standards, though intermittent (every other day or 
thrice weekly) therapy is preferred. Multi-blister 
combi-packs containing all the drugs are provided by 
the government.  

Standard 9 A patient-centered approach is 
recommended, which may include 
training of a treatment supporter, DOT, 
and incentives to improve adherence. 

All standard treatment regimens are supposed to be 
provided by DOT in RNTCP areas.  

Standard 10 For monitoring response to therapy, 2 
sputum smears should be repeated after 
completion of the initial 2 months of 
therapy 

For monitoring response to therapy in smear-positive 
TB cases, 2 sputum smears should be repeated at 2 
months, 4 months, and at the time of treatment 
completion  

Standard 11* Drug-susceptibility testing should be 
performed for all previously treated 

Drug-susceptibility testing should be performed for 
individuals who are close contacts of known multi-
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patients, patients who remain sputum 
smear positive after 3 months of 
treatment, and patients who default, fail, 
or relapse on a course of treatment 

drug-resistant TB (MDR-TB) patients with a positive 
sputum smear, patients who remain sputum smear 
positive after 5 months of treatment, and patients 
who default, fail, or relapse on a course of treatment 
with a positive sputum smear (i.e., sputum smear 
positive “Category II” patients) 

Standard 12* Patients with suspected or confirmed 
MDR-TB should be treated initially with 
a specialized regimen with at least four 
drugs to which the organism is presumed 
or known to be susceptible 

Patients with suspected MDR-TB should be treated 
with a standardized regimen of 6 drugs  

Standard 13 Written record of TB therapy should be 
maintained for all patients 

Treatment cards for all patients on treatment should 
be maintained at RNTCP DOTS centers  

Standard 14 HIV testing is recommended universally 
for all TB patients in high HIV prevalence 
settings 

Routine HIV testing of all newly diagnosed TB 
patients with unknown HIV status is recommended 

Standard 15 TB therapy should not be delayed in HIV 
patients. All patients with HIV co-
infection should be evaluated for 
initiation of antiretroviral therapy (ART) 
if appropriate. Cotrimoxazole prophlyaxis 
is recommended. 

All HIV co-infected TB patients are considered 
seriously ill and should be started on TB therapy 
expeditiously. These patients should be referred to 
National AIDS Control Program centers for 
consideration for initiation on ART and 
administration of cotrimoxazole prophylaxis. 

Standard 16* HIV-infected patients without evidence of 
active TB should be treated for presumed 
latent tuberculosis infection 

No similar recommendation has been made by the 
RNTCP 

Standard 17 Comorbid conditions that may affect TB 
treatment outcomes should be assessed 
and addressed, such as diabetes mellitus, 
smoking, and substance use 

Routine screening for diabetes mellitus should be 
performed for all TB patients with unknown diabetes 
status. Relevant comorbid conditions such as 
smoking and pregnancy should be recorded on the 
treatment card. 

Standard 18 Close contacts of active TB patients 
should be evaluated, especially children 
<5 years of age, HIV-infected contacts, 
persons with symptoms suggestive of TB, 
and contacts of patients with MDR-TB 

All household contacts of individuals with smear 
positive TB should be screened for TB symptoms, 
and those with cough should undergo sputum 
examination.  

Standard 19 Household contacts <5 years of age or 
who are HIV-infected without active TB 
should receive isoniazid 
chemoprophylaxis 

Household contacts <6 years of age who are 
asymptomatic should receive isoniazid 
chemoprophylaxis 

Standard 20 Healthcare facilities that take care of TB 
patients should have an infection control 
plan 

RNTCP guidelines for infection control in hospital 
settings recommend administrative controls, 
environmental controls, and personal protective 
measures 

Standard 21 All TB cases must be reported to local 
public health authorities 

All TB cases, including those detected in the private 
sector, must be mandatorily notified to designated 
nodal officers in the districts. 
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Table 2: Quality level and limitations of various study methodologies that may be used to assess quality of care in 
developing country settings 
 

Study methodology or design Quality level: 
Measurement of 
knowledge 

Quality level: 
Measurement of 
practice 

Major limitation of 
study method 

Standardized patient studies* High Very high Gold standard method, 
but highly resource-
intensive 

Clinical observation studies of 
providers with case and patient-
mix adjustments** 

High Medium Hawthorne effect *** 

Clinical observation studies of 
providers without case and patient-
mix adjustments 

Medium Low Hawthorne effect 

Chart abstraction or prescription 
audits with case and patient-mix 
adjustments 

Medium Medium May be very limited by 
incomplete, poor quality, 
or absent documentation 

Chart abstraction or prescription 
audits without case and patient-
mix adjustments 

Low Low May be very limited by 
incomplete, poor quality, 
or absent documentation 

Surveys of providers using 
vignettes or mock prescription 
writing to assess knowledge, 
attitudes, and behaviors 

Very high Low Hawthorne effect 

Surveys providers using basic 
questions or self-report to assess 
knowledge, attitudes, and 
behaviors 

Medium Low Hawthorne effect 

Surveys of patients to assess 
provider practices 

Uncertain due to 
lack of validation 

Uncertain due to 
lack of validation 

Recall limitations on the 
part of patients 

 
* Standardized patients: Standardized patients (also known as ‘mystery clients’) are normal (non-diseased) persons from the local community who 
are trained to visit health care providers, present as though they have TB symptoms, and seek medical advice and care (without the providers being 
aware that these people are actors)  
 
** Case and patient mix refers to the different clinical presentation and characteristics (e.g., sputum positive, sputum negative, different age and sex 
groups etc.,) 
 
*** Also known as “observer effect”, which refers to change in people’s behavior when they know that they are being ‘observed’.  
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Table 3: Criteria for assessing the quality of studies 
 

Variables evaluated for quality assessment Quality level 

Sampling strategy  

Random or comprehensive sampling Very high 
Use of a list frame validated in the field, with subsequent 
population-weighting of results  

Very high 

Validated list frame and population-weighting not used Medium to low 
Convenience sampling Medium to low 

Survey response rate  
91-100% Very high 
76-90% High 
51-75% Medium 
0-50% Low 
Studies with a response rate of <90%, in which statistical 
adjustments such as inverse probability weights are not 
used and upper and lower bound estimates are not 
provided for final figures 

Quality level drops one notch 

Provider mix  
Includes a mix of allopathic, AYUSH, and non-qualified 
providers in both the private and government sectors 

High 

Includes some subset of the above Medium 
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Table 4: Characteristics of studies included in the systematic review on management of TB in India 
Citation 
(year) 

Location Urban, 
rural, 
both, or 
unknown 

Provider 
mixa 

 
 

Methodology Sampling 
strategy 
 
 

Sample sizeb 

 
Survey 
non-
response 
rate (%) 

ISTC 
standards 
evaluated 

Achanta (2013) 20 Visakhapatnam, 
Andhra Pradesh 

Both Private; 
allopathic, 
AYUSH; 
specialists, 
generalists 

Questionnaire; 
vignettes* 

Random* 201 providers 32 
 
 

1-13 

Anandi (2002)44 Naraingarh, Haryana Rural Private; 
AYUSH, 
nonqualified; 
generalists 

Questionnaire Random* 74 providers 5* 2, 7, 8, 9 

Agarwal (2009)45 Khajuraho, Madhya 
Pradesh 

NR Sector NR; 
allopathic; 
specialists 

Questionnaire; 
vignettes* 

Convenience 52 providers 46 8 

Atre (2007) 46 Mumbai and Pune, 
Maharashtra 

Both Public; 
allopathic; 
training NR 

Questionnaire Comprehensive* 889 patients NR 11 

BanuRekha (2009)47 Chennai and Vellore, 
Tamil Nadu 

Both Public; 
allopathic; 
generalists, 
paramedical 
staff 

Chart 
abstraction; 
questionnaire; 
focus group 
discussions 

Comprehensive* 253 charts / 
patients; 40 
providers 

32 18, 19 

Banu Rekha (2013)48 Chennai and Vellore, 
Tamil Nadu Both 

Public; 
allopathic; 
generalists, 
paramedical 
staff 

Chart 
abstraction; 
questionnaire; 
focus group 
discussions 

Comprehensive* 
87 
charts/household 
contacts 

4 18,19 

Baveja (2012) 49 Navi Mumbai, 
Maharashtra 

Urban Private; 
allopathic; 
medical 
students 

Questionnaire Convenience 200 providers NR 2, 8, 9 

Bharaswadkar (2014)50 Pune, Maharastra Urban 
Private; 
allopathic and 
AYUSH; 
Generalists 

Questionaire; 
vignettes Random 249 providers 7 2, 3, 8, 11 
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Bishnu (2011)51 Paraganas district, 
West Bengal 

Both Private; 
allopathic; 
generalists 

Chart 
abstraction; 
questionnaire 

Comprehensive* 1633 charts; 
169 patients; 24 
providers 

NR for 
charts; 
17% for 
patients* 

14 

Chadha (2014)52 
Mysore, Shivamoga 
and Chikmagalur; 
Karnataka 

Both Public; 
Allopathic;  Questionnaire Convenience 

256 smear 
negative TB 
suspects and 19 
Providers 

NR 4, 5 

Chander (2013)18 Rampur, Himachal 
Pradesh 

Both Public; 
allopathic; 
training NR 

Questionnaire, 
chart 
abstraction 

Random* 61 patients / 
charts / 
providers 

13* 3 

Das Gupta (2008)53 Kolkata, West 
Bengal 

Urban Private; 
allopathic; 
training NR 

Questionnaire NR 233 providers NR 1, 2, 9, 18 

Datta (2010)21 Hooghly district, 
West Bengal 

Urban Private; 
allopathic; 
specialists, 
generalists 

Questionnaire Random* 260 providers NR 2, 4, 9, 10, 18 

De Costa (2008)54 Ujjain district, 
Madhya Pradesh 

Both Private; 
allopathic, 
AYUSH, 
non-
qualified; 
generalists, 
paramedical 
staff 

Questionnaire Random* 143 providers 1* 2, 9, 13 

Dhingra (2002)55 Delhi, Union 
Territory 

Urban Public, 
private; 
tradition NR; 
generalists 

Questionnaire Comprehensive* 269 patients 0* 2 

Fochsen (2006)30 Ujjain district, 
Madhya Pradesh 

Rural Public, 
private; 
tradition NR; 
training NR 

Questionnaire Random* 445 patients NR 2 

Garg (2013)56 Delhi, Union 
Territory 

Urban Private; 
allopathic; 
generalists 

Questionnaire Random* 101 providers NR 2, 9, 13 
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George (2013)23 Multiple districts in 
Uttar Pradesh and 
Karnataka 

Urban Public, 
private; 
allopathic, 
AYUSH, 
non-
qualified; 
training NR* 

Questionnaire Random* 1500 patients NR 2 

Greaves (2007)35 Thiruvananthapuram, 
Kerala 

Both Private; 
allopathic; 
specialists, 
generalists 

Questionnaire Random, 
convenience 

45 providers 4* 2, 9, 13 

Jaggarajamma (2009)24 Chennai, Tiruvallur, 
and Kancheepuram, 
Tamil Nadu 

Both Private; 
tradition NR; 
training NR 

Questionnaire Convenience 104 patients 0* 2 

Kutare (2012)37 Bangalore, Karnataka Urban Sector NR; 
allopathic; 
generalists 

Questionnaire Convenience 207 providers 20* 1, 2, 5, 8, 12 

Khadse (2011)57 Nagpur, Maharashtra Urban Private; 
allopathic, 
AYUSH, 
non-
qualified; 
specialists, 
generalists 

Questionnaire Convenience 103 providers 2* 1, 2, 5, 8, 9, 10 

Kondapaka (2012)25 Hyderabad, Andhra 
Pradesh 

Urban Public; 
allopathic; 
specialists 

Chart 
abstraction; 
prescription 
audit 

Random* 1132 patients 7* 8, 12 

Krishnan (2009)19 Chennai, Tamil Nadu Urban Private; 
allopathic; 
specialists, 
generalists 

Questionnaire Random* 200 providers NR 2, 4, 9, 10 

Maseeh (2004)26 Ludhiana, Punjab Urban Private; 
allopathic; 
training NR 

Chart 
abstraction 

Convenience 
sampling 

118 charts / 
patients;  

0* 8 
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Mishra (2013)27 Nagpur, Maharashtra Urban Public, 
private; 
allopathic; 
specialists, 
generalists 

Prescription 
audit 

Convenience 
sampling 

210 
prescriptions / 
patients 

NR 8 

Nagaraja (2012)28 Mysore, Karnataka Both Public, 
private; 
tradition NR; 
specialists, 
generalists 

Questionnaire NR 311 providers 22* 9 

Pattanshetty (2010)22 Udupi district, 
Karnataka 

Both Public, 
private; 
allopathic; 
specialists, 
generalists 

Questionnaire Random* 116 providers 7* 2, 6 

Rajeswari (2002)58 Chennai and 
Tiruvallur, Tamil 
Nadu 

Urban Private; 
allopathic; 
paramedical 
staff 

Questionnaire Random* 150 providers 
(pharmacists) 

NR 9 (5%, aware 
about DOTS, 
67% want to 
participate in 
DOTS) 

Rajpal (2007)29 Delhi, Union 
Territory 

Urban Public, 
private; 
allopathic; 
generalists 

Questionnaire Convenience 287 providers 8* 2, 8, 9 

Roy (2005)59 Khardah, West 
Bengal 

Urban Private; 
allopathic; 
training NR 

Questionnaire Convenience 55 providers 32 2, 8, 10 

SangeethaBalamurugan 
(2013)60 

Salem, Tamil Nadu Urban Private; 
allopathic; 
generalists 

Questionnaire NR 150 providers NR 2, 8, 12 

Sarkar (2011)61 Jalpaiguri district, 
West Bengal 

Rural Public; 
allopathic; 
training NR 

Questionnaire NR 4875 patients 7* 5 

Shivaramakrishna 
(2014)62 

Krishnagiri and 
Tiruvalur, Tamil Nadu Both 

Public; 
allopathic; 
generalists, 
paramedical 
staff 

Questionnaire Random 271 household 
contacts 20 18,19 



61 
 

Srivastava (2011)31 Gwalior, Madhya 
Pradesh 

Both Public, 
private; 
allopathic; 
training NR 

Questionnaire Convenience 200 providers NR 1, 2, 10, 13 

Suganthi (2008)32 Bangalore, Karnataka Urban Public, 
private; 
tradition NR; 
training NR 

Questionnaire Random* 61 patients 25 2 

Suryakantha (2006)63 Davangere, 
Karnataka 

Urban Private; 
allopathic; 
generalists 

Questionnaire Comprehensive* 124 providers NR 1, 2 

Thakur (2006)36 Chandigarh, Punjab Urban Private; 
allopathic; 
training NR 

Questionnaires, 
vignettes* 

Random* 114 providers NR 2, 8, 9, 21 

Thomas (2006)17 Tiruvallur district, 
Tamil Nadu 

Both Public; 
allopathic; 
training NR 

Questionnaire Comprehensive* 423 patients NR 5 

Thomas (2009)64 Mysore, Karnataka; 
Tiruchirappalli, 
Tamil Nadu 

Both Public; 
allopathic; 
training NR 

Questionnaire Random* 495 patients 17* 14, 15 

Udwadia (2010)6 Mumbai, 
Maharashtra 

Urban Private; 
allopathic, 
AYUSH; 
specialists, 
generalists  

Questionnaire, 
vignettes* 

Convenience 106 providers 5* 8, 12 

Vandan (2009) 33 Lucknow, Uttar 
Pradesh 

Urban Public, 
private; 
allopathic; 
generalists 

Questionnaire Comprehensive* 141 providers 17* 1, 2, 5, 9, 10 

Vijay (2009)65 Mysore, Karnataka; 
Tiruchirappalli, 
Tamil Nadu 

Both Public; 
allopathic; 
training NR 

Chart 
abstraction; 
questionnaire 

Comprehensive* 4701 patients / 
charts 

0* 14, 15 

Vyas (2003)34 Ahmedabad, Gujarat Urban Public, 
private; 
allopathic; 
training NR 

Questionnaire Random* 225 providers 26 2, 9 
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Yadav (2006)66 Jamnagar, Gujarat Urban Sector NR; 
tradition NR; 
generalists 

Questionnaire Random* 42 providers NR 2, 10 

Yadav (2012) 67 Meerut, Uttar 
Pradesh 

Urban Private; 
allopathic; 
specialists, 
generalists 

Questionnaire NR 154 providers 9* 8, 10 

Abbreviations: AYUSH, ayurvedic, unani, siddha, and homeopathy; ISTC, International Standards of Tuberculosis Care 2009; NR, not reported;  
aFor each study, the following aspects of the provider mix are described: sector (public and/or private); medical tradition (allopathic, AYUSH, and/or non-
qualified); and training (specialists, generalists, paramedical staff, and/or medical students) 
bThe sample could consist of the number of providers interviewed, the number of patients interviewed, or the number of patient charts / prescriptions audited 
*Means that a specific indicator for a study meets “high” or “very high” quality; otherwise, it can be assumed to “medium”, “low”, or “uncertain” in quality for 
that indicator. The following study characteristics were evaluated using quality criteria: provider mix, methodology, sampling strategy, and survey non-response 
rate (see Tables 1 and 2).
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Figure 1: Flow diagram indicating the process of selecting the studies for a systematic review on TB management 
in India 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total Number of abstracts 
identified from the databases and 

additional sources 
N= 1211 

Number of abstracts 
shortlisted after removal of 

duplicates  
N= 929 

Number of articles 
shortlisted for full length 

review 
N=71 

Total number of articles 
that met the eligibility 

criteria 
N= 50 

Total number of articles 
included 

N=47 

Excluded after title and 
abstract review N=858 

Excluded 
N=21 

[N=14: No information 
on any ISTC, 

N=4: editorial, letter to 
the editor, conference 

abstract, qualitative 
study, 

N=3: Year of survey 
before 2000] 

Excluded 
N=3 (did not meet the 

quality criteria) 
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Figure 2: Forest Plot of Studies on ISTC Standard 2 [Aware/ use of sputum smear for persons with presumptive 
pulmonary TB] 

 
ISTC=International Standards of TB care (2nd Edition); ES= Effect size (proportion meeting standard) 
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Figure 3: Forest Plot of Studies in India on ISTC Standard 8 [Aware/ use of the correct treatment regimen for a 
new case of TB] 

 
ISTC=International Standards of TB care (2nd Edition); ES= Effect size (proportion meeting standard) 
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Figure 4: Forest Plot of Studies in India on ISTC Standard 9 [Aware/ use of a supervised approach, including 
DOT, for the treatment of TB] 

 
ISTC=International Standards of TB care(2nd Edition); ES= Effect size (proportion meeting standard) 
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Figure 5: Comparison of public versus private health care providers’ awareness/ practice on ISTC standards 2, 8 
& 9 in India 
 

 
 ISTC=International Standards of TB care (2nd Edition); ES= Effect size (proportion meeting standard) 
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2.2.10 Appendix (Manuscript 1)  

Appendix-1 
 
PubMed Search Update, September 17, 2014 
 ((((("tuberculosis"[mesh]) OR ("mycobacterium tuberculosis"[mesh]) OR (tuberculosis[tw]) OR (tb[tw])) AND 
(("India"[Mesh]) OR (India*[tiab]) OR (India[ad]))) AND (((("Health Knowledge, Attitudes, Practice"[Mesh]) OR 
("Quality of Health Care"[Mesh]) OR (knowledge[tiab]) OR (manage*[tiab]) OR (practic*[tiab]) OR (standard*[tiab]) 
OR (awareness[tiab]) OR (complian*[tiab]) OR (attitude*[tiab])) AND (("health personnel"[mesh]) OR (provider*[tiab]) 
OR (medical officer*[tiab]) OR (physician*[tiab]) OR (doctor*[tiab]) OR (clinician*[tiab]) OR (private practi*[tiab]) OR 
(public practi*[tiab]) OR (medical practi*[tiab]) OR (pharmacist*[tiab]) OR (nurse*[tiab]) OR (paramedic*[tiab]) OR 
((chemist[tiab] OR chemists[tiab])) OR (AYUSH[tiab]) OR (Ayurved*[tw]) OR (Unani[tiab]) OR (Siddha[tiab]) OR 
(Homeopath*[tiab]) OR (practitioner*[tiab]) OR (allopath*[tiab]) OR ("internship and residency"[mesh]) OR (intern[tiab] 
OR interns[tiab] OR internship*[tiab]) OR (resident[tiab] OR residents[tiab]) OR ((residency[tiab] OR residencies[tiab])) 
OR (medical student*[tiab]) OR (health personnel[tiab]))) OR ("Physician's Practice Patterns"[Mesh]) OR ("Standard of 
Care"[mesh]) OR ("Guideline Adherence"[Mesh]) OR ("Inappropriate Prescribing"[MESH]) OR (("International 
Standards"[tiab] AND "Tuberculosis Care"[tiab])) OR (ISTC[tiab]) OR (treatment practice*[tiab]) OR (diagnostic 
Practice*[tiab]) OR (Prescription Practice*[tiab] OR prescribing practice*[tiab])) AND (("2000/01/01"[PDat] : 
"2014/12/31"[PDat]))) AND (("2013/10/11"[Date - Entrez] : "3000"[Date - Entrez]))) 
Web of Science Search Update, September 17, 2014 
TS=((tuberculosis OR tb)) AND TS=(India*) AND TS=(((knowledge OR attitude* OR practi* OR quality OR manage* 
OR complian* OR standard* OR awareness OR attitude*) AND (health personnel OR provider* OR medical officer* OR 
physician* OR doctor* OR clinician* OR private practi* OR public practi* OR medical practi* OR pharmacist* OR 
nurse* OR paramedic* OR chemist OR chemists OR AYUSH OR Ayurved* OR Unani OR Siddha OR Homeopath* OR 
practitioner* OR intern OR interns OR internship* OR resident OR residents OR medical student* OR residency OR 
residencies)) OR ("guideline adher*" OR inappropriate prescri* OR standard of care OR practice pattern* OR 
international standards for tuberculosis care OR treatment practice* OR ISTC OR diagnostic practice* OR prescription 
practice* OR prescribing practice*)) 
Timespan: 2000-2014. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH. 
Database: Embase <1996 to 2014 Week 37> 
Search Strategy: 
------------------------------------------------------------------------------ 
1     exp tuberculosis/ (89713) 
2     mycobacterium tuberculosis/ (36754) 
3     tuberculosis.mp. (111962) 
4     tb.mp. (32291) 
5     or/1-4 (124065) 
6     India/ (67522) 
7     india*.mp. (144992) 
8     india.ad. (332698) 
9     or/6-8 (395635) 
10     attitude to health/ (64707) 
11     exp health care quality/ (1834369) 
12     professional knowledge/ (9381) 
13     exp professional practice/ (217631) 
14     "medical record review"/ (57260) 
15     case management/ (7514) 
16     knowledge.tw. (417133) 
17     manage*.tw. (842603) 
18     clinical practice/ (167874) 
19     practic*.tw. (682501) 
20     complian*.tw. (100327) 
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21     professional standard/ (23125) 
22     medical audit/ (32487) 
23     awareness.tw. (95142) 
24     attitude*.tw. (86772) 
25     or/10-24 (3412417) 
26     exp health care personnel/ (747146) 
27     provider*.tw. (103177) 
28     medical officer*.tw. (1746) 
29     physician*.tw. (271531) 
30     doctor*.tw. (88726) 
31     clinician*.tw. (147782) 
32     private practi*.tw. (7095) 
33     public practi*.tw. (109) 
34     medical practi*.tw. (17065) 
35     pharmacist*.tw. (35236) 
36     nurse*.tw. (155477) 
37     paramedic*.tw. (5028) 
38     (chemist or chemists).tw. (7484) 
39     AYUSH.tw. (40) 
40     Ayurveda/ (2881) 
41     Ayurved*.mp. (5833) 
42     Unani.tw. (470) 
43     Siddha.tw. (373) 
44     homeopathy/ (6489) 
45     homeopath*.tw. (4082) 
46     practitioner*.tw. (94129) 
47     (intern or interns or internship*).tw. (4846) 
48     (resident or residents).tw. (95102) 
49     medical student*.tw. (22510) 
50     (health* adj2 personnel).tw. (4820) 
51     (residency or residencies).tw. (15341) 
52     or/26-51 (1304861) 
53     25 and 52 (745014) 
54     inappropriate prescribing/ (1296) 
55     exp clinical practice/ (167874) 
56     health personnel attitude/ (44353) 
57     "international standards for tuberculosis care".tw. (31) 
58     treatment practice*.tw. (1914) 
59     ISTC.tw. (50) 
60     Diagnostic Practice*.tw. (673) 
61     ((Prescription or prescribing) adj practice*).tw. (2915) 
62     or/53-61 (858362) 
63     5 and 9 and 62 (641) 
64     limit 63 to yr="2000 -Current" (625) 
65     limit 64 to dd=20131011-20140917 (92) 
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Appendix 2: Results of studies on ISTC standards 1, 5, 10, 13 & 18 
 
Standard 1 [Aware/suspect TB in persons with more than 2 weeks of cough] 

Six studies provided information on this standard, and all assessed knowledge [Appendix 2, Figure 

1, page 73].  The proportion of healthcare providers who were aware that TB should be suspected in 

persons with cough of 2-3 weeks or more ranged from 21%53 to 81%.63 One study compared public 

versus private and reported that 89% of government providers knew that cough >2-3 weeks 

warranted sputum examination (Standard 1), as opposed to only 48% of private providers.31 

[Appendix 2, Figure 3, page 75] 
 

Standard 5 [Aware/use a combination of sputum smear negative report and chest X-Ray for 

diagnosis of sputum smear negative pulmonary TB] 

Of the 7 studies that provided information on this standard, 4 studies reported on awareness and two 

studies61,17 reported on practice [Appendix 2, Figure 1, page 73 ].  The correct knowledge for this 

standard ranged from as low as 4%37 to as high as 69%.57 The 3 studies assessing practice followed 

patients in the government’s TB registers who had submitted two sputum samples that were both 

smear-negative. While two studies found that 39% of patients subsequently received a chest 

radiograph to complete the diagnostic evaluation for smear-negative TB, one study found that it was 

only 5%.16,61,52 One study that compared public versus private reported that 39% of public providers 

could correctly cite the appropriate criteria for diagnosis of smear-negative TB (Standard 5) as 

compared to only 26% of private providers.33 [Appendix 2, Figure 3, page. 75 ] 
 

Standard 10 [Aware/use sputum microscopy to monitor response to therapy] 

Nine studies reported on this standard, and all assessed provider knowledge [Appendix 2 Figure 1, 

page 73]. Except for two studies20,33, all other studies reported that less than 40% of the  providers 

were aware that sputum smear microscopy is required for monitoring response to therapy for smear-

positive patients. The remaining providers either used clinical improvement and/or chest 

radiography to assess response to therapy. Two studies that compared public versus private showed 

that public providers were more likely to order follow-up sputum smears as part of treatment 

monitoring. 31,33 [ Appendix 2, Figure 3, page 75 ] 
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Standard 13 [Maintain written record of TB patients initiated on treatment] 

Five studies assessed whether providers maintained written records of treatment [Appendix 2, 

Figure 2, page 74]. All five studies reported low levels of record maintenance. In one study,56 it was 

found that none of the health care providers in their study reported having a system to maintain 

written records. Another study54 assessed willingness of the health care providers to maintain 

records and found that the majority of private sector providers were not willing to keep records. 

One study that compared public versus private showed that 95% of public providers reported 

keeping a written treatment record for patients (Standard 13) as compared to 2% of private 

providers.31 [Appendix 2, Figure 3, page 75] 
 

Standard 18 [Screening household contacts for TB] 

Of the 6 studies, 2 studies assessed providers’ knowledge on screening household contacts, in-

particular children aged <6 years and four studies assessed practice pertaining to screening children. 

The studies that assessed knowledge were both done among providers in the private sector and 

showed very low levels (13%21 and 19%53) of screening.  The practice of screening children aged 

<6 years was assessed in four studies, all in the public sector treated TB patients, and the levels 

ranged from 14%47 to 80%62. 
 

Drug-resistant tuberculosis 

Included studies provided limited information on how Indian providers diagnose and manage drug-

resistant TB. ISTC Standard 11 recommends culture and drug-susceptibility testing (DST) for 

individuals with a history of prior TB treatment, ongoing smear-positivity after three months of 

treatment, and treatment failure or relapse. The only study evaluating this standard found that 39% 

of providers report performing DST in such cases.20 Another study of patients registered with the 

RNTCP in Mumbai and rural areas around Pune suggests that many such patients were “missed” by 

the system: 11% of patients who had already been placed on first-line TB therapy actually had a 

history of prior TB, which should have merited DST during the initial provider assessment.46 
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Appendix 2, Figure 1:  Forest Plot of Studies on ISTC* Standard 1 in India [Aware/Suspect 
TB in persons with cough of 2-3 weeks],   ISTC Standard 5 [Aware/use of a combination of 
chest X-Ray and sputum examination for diagnosis of sputum negative pulmonary TB] and 
ISTC Standard 10 [Aware/ use of sputum microscopy to monitor response to therapy] 

 
ISTC=International Standards of TB care (2nd Edition); ES= Effect size (proportion meeting standard); 
(knowledge)= Studies assessing knowledge; (Practice)= Studies assessing practice 
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Appendix 2, Figure 2: Forest Plot of Studies in India on ISTC Standard 13 [Maintenance of a 
written record of TB patients initiated on treatment] and ISTC Standard 18 [screening 
household contacts for TB] 

 
ISTC=International Standards of TB care (2nd Edition); ES= Effect size (proportion meeting standard); 
(knowledge) = Studies assessing knowledge; (Practice) = Studies assessing practice 
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Appendix 2, Figure 3: Comparison of public versus private health care providers’ awareness/ 
practice on ISTC standards 1, 10 & 13 in India 
 

 
ISTC=International Standards of TB care (2nd Edition); ES= Effect size (proportion meeting standard);  
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Chapter 3:  Pharmacy practices for patients with tuberculosis 

3.1 Preface 

Studies that have assessed the care-seeking behavior of TB patients in India have revealed that they 

initially visited local chemists/pharmacists, and sought ‘over-the counter’ (OTC) medical advice 

and drugs for the relief of their symptoms. These studies, however, do not provide any insight into 

the content of medical advice or the nature of drugs they received from the pharmacists.  
 

Furthermore, according to the State of the World’s Antibiotics report (2015), India consumes the 

most antibiotics of any country and ranks second in the world in per capita antibiotic use. India also 

has the highest rates of drug resistant bacterial pathogens in the world, probably driven by rampant 

antibiotic misuse, a high burden of infectious diseases, easy access to antibiotics (mostly OTC), and 

a fragmented, unregulated, privatized healthcare system. Indeed, nearly 750,000 pharmacies 

(chemist shops) provide healthcare to 25% of the population, primarily the poor who cannot afford 

to consult a doctor. In India, all antibiotics and steroids are listed in “schedule H” under the 

Ministry of Health and Family Welfare Department of Health’s Drugs and Cosmetics Rules, 1945. 

This means that, legally, dispensing them to patients requires a prescription from a qualified 

medical practitioner. However, because of weak enforcement of the schedule ‘H’ drug policy, 

pharmacists give antibiotics to patients without prescriptions. 
 

Apart from specific anti-TB drugs, antibiotics such as fluoroquinolones and steroids are known to 

affect TB disease and its symptoms. Data show that fluoroquinolones are among the most widely 

used antibiotics in India. When these drugs are taken for a short duration of time, the symptoms of 

TB subside temporarily, which can lead to a delay in diagnosis and treatment.  Fluoroquinolone 

monotherapy in patients with TB disease can cause fluoroquinolone drug resistance. Ideally, for 

patients presenting with TB symptoms, the pharmacists are expected to refer them to a qualified 

healthcare provider without dispensing drugs such as antibiotics and steroids. However, we do not 

know whether pharmacists dispense these drugs (especially fluoroquinolones) to persons with TB 

symptoms and disease without a valid prescription from qualified medical practitioners. We used 

the standardized patient methodology for this study. The use of standardized patients to study 

pharmacist practice is not new, but our study was the first one to use standardized patients for 

assessing how pharmacists manage persons with suspected and diagnosed TB. The overall goal 

was to assess ‘over-the-counter’ medical advice and drug dispensing practices of pharmacists for 
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standardized patients presenting with classic symptoms of pulmonary TB and with those with 

sputum smear positive pulmonary TB disease. For this I did a secondary analysis of the data from 

an ongoing study involving 622 pharmacies in Delhi, Mumbai and Patna in India.   The study will 

be published in Lancet infectious diseases (expected date: 24th Aug, 2016). 
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3.2 Manuscript-2:  Use of standardised patients to assess antibiotic dispensing for tuberculosis 

by pharmacies in urban India: a cross-sectional study 

 

Authors: Srinath Satyanarayana, MD1, Ada Kwan, MHS2, Benjamin Daniels, MS2, Ramnath 

Subbaraman3, MD, Andrew McDowell, PhD1, Sofi Bergkvist, MS4, Ranendra K. Das, PhD5, Veena 

Das, PhD6, Jishnu Das, PhD2,7*, Madhukar Pai, MD, PhD1* 
 

 

1McGill International TB Centre & Department of Epidemiology, Biostatistics and Occupational 

Health, McGill University, Montreal, Canada 
2Development Research Group, The World Bank, Washington DC, USA  
3Division of Infectious Diseases, Brigham and Women's Hospital and Harvard Medical School, 

Boston, USA 
4ACCESS Health International, Hyderabad, India 
5Institute for Social and Economic Research on Development and Democracy, Delhi, India 
6Department of Anthropology, Johns Hopkins University, Baltimore, USA 
7Center for Policy Research, New Delhi, India 

*Contributed equally 

Manuscript details 

Word count: Abstract- 250 words: Main text -3554 words 

Number of tables: 2 

Number of figures: 4 

Number of references: 29 

Number of supplementary appendices: 1 

Short title: Antibiotic use by pharmacies in India 

Key words: Pharmacy, Antimicrobial resistance, Antibiotic use, tuberculosis, standardized patients 
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3.2.1 Abstract 

Background: Antibiotic use in India is the highest of any country. Patients frequently receive 

prescription-only drugs directly from pharmacies. 

 

Methods: In a cross-sectional study, we used unannounced standardized patients (SPs) to assess 

how pharmacies managed patients presenting with (Case 1) classic pulmonary tuberculosis (TB) 

symptoms and (Case 2) confirmed TB with a positive sputum report. In Delhi, Mumbai and Patna, 

622 pharmacies were sampled. SPs presented each case once to every pharmacy between April 

2014 and November 2015. Ideal management for both cases was defined a priori as referral to a 

health care provider without dispensing antibiotics and/or steroids.  

 

Findings: SPs completed 1200 of 1244 (96%) interactions. Ideal management occurred among 80 

of 599 Case 1 interactions (13%; 95% CI: 11–16) and 372 of 601 Case 2 interactions (62%; 95% 

CI: 58–66). Antibiotic use was significantly lower in Case 2 (98 of 601 interactions (16%; 95% CI: 

13–19)) than in Case 1 (221 of 599 interactions (37%; 95% CI: 33–41)). First-line anti-TB drugs 

were never dispensed in any city. The differences in antibiotic and/or steroid use and number of 

medicines dispensed between Case 1 and Case 2 were almost entirely attributable to the difference 

in referral behavior. 

 

Interpretation: A minority of urban Indian pharmacies correctly managed patients with presumed 

TB, but a majority correctly managed a case of confirmed TB. No pharmacist dispensed anti-TB 

drugs for either case. Lack of a confirmed diagnosis is a key driver of antibiotic misuse and could 

inform antimicrobial stewardship interventions. 

 

Funding 

Grand Challenges Canada (Grant ID: S5 0373-01), Bill & Melinda Gates Foundation (grant 

OPP1091843), Knowledge for Change Program, World Bank Development Research Group.  
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3.2.2 Introduction 

Antimicrobial resistance (AMR) is a global health emergency1,2 with the indiscriminate use of 

antibiotics implicated as a major driver.3,4 Although India ranks first in the world in total antibiotic 

use, the absence of data linking antibiotic use to underlying illnesses makes it harder to assess the 

appropriateness of such use given India’s high infectious disease burden. With one of the highest 

prevalence rates of drug-resistant bacterial pathogens in the world, identifying the sources and 

circumstances of antibiotic abuse as opposed to use is a critical first step to understanding what can 

be done about it.4 Here, we develop a unique methodology to address this gap, focusing our 

attention on a specific illness, tuberculosis (TB), and a specific source of healthcare — pharmacies. 
 

Our choice of TB, a disease that affects 2.2 million Indians every year, as a lens through which to 

investigate antibiotic use is driven by several factors. The symptoms of early pulmonary TB are 

common, non-specific, non-severe and persistent. In this case, assessing pharmacist behavior 

provides a realistic and externally valid estimate of unnecessary antibiotic use. Further, 

indiscriminate drug use can harm both the patient and the efficacy of existing anti-TB treatments. 

For instance, TB symptoms subside temporarily with the use of fluoroquinolones or corticosteroids, 

delaying diagnosis and leading to the possibility that patients receive multiple antibiotic courses for 

the wrong diagnosis.5 Partial courses of anti-TB drugs can result in drug-resistance.6 Finally, 

international and national guidelines for the optimal management of TB cases7,8 allow us to assess 

the extent of antibiotic misuse.  
 

Our focus on pharmacies is premised on the belief that their practices contribute to the availability 

and use of antibiotics in the population.4 This is in part due to their widespread availability—more 

than 750,000 private retail pharmacies provide easy access to medications.9 But it also reflects the 

willingness of pharmacists to provide prescription-only medication to patients. Despite clear 

guidelines on the use of over-the-counter versus prescription-only drugs,10 enforcement is widely 

believed to be suboptimal.11,12 Pharmacies are thought to be dispensing antibiotics and anti-TB 

drugs without prescriptions. Many TB patients do seek medical advice and drugs from 

pharmacies13, driven by the ease of access and the possibility of avoiding consultation charges by 

doctors.14  
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We have previously assessed the quality of TB care in India by healthcare providers using 

standardized patients (SPs) and use a similar methodology to study the practices of staff at 

pharmacies.15 While SPs are routinely used to assess pharmacy practices in low- and high-income 

countries 16, to our knowledge, no study has used SPs to assess pharmacy practices for TB in India. 

In our previous study, we validated the use of SPs for TB and demonstrated (a) the viability and 

accuracy of this method for measuring quality of TB care along a number of dimensions, including 

very low likelihood of detection; (b) minimal to no study participation risk for either SPs or 

healthcare providers; and (c) high levels of accurate recall of the clinical interaction among SPs. 

This paper complements our previous validation study by extending the methodology to 

pharmacists. The methodology developed here addresses the dual objectives of, first, assessing 

pharmacists’ behavior and drug-use for a ‘patient’ with a complaint, but no prescription. Second, it 

allows us to assess how case management and drug use differs when the diagnosis is unknown 

versus confirmed. 

 

3.2.3 Methods 

 

Study design and setting 

This cross-sectional study was conducted in Delhi, Mumbai and Patna. TB is a major problem in all 

three cities, with notification rates of 294, 210, and 77 per 100,000, respectively.17 However, these 

rates are likely underestimated as many cases treated in the private sector are not notified.18 All 

three cities are battling rising rates of drug-resistant TB, especially in the city of Mumbai19, and it is 

widely believed that pharmacists are a key component of the dispensing landscape and often a first 

contact for primary care.  
 

Guidelines for pharmacies are specified under the Ministry of Health and Family Welfare’s Drugs 

and Cosmetics Rules Act, 1945.10 All antibiotics and steroids are listed under two different 

schedules—Schedule H and Schedule H1. Schedule H drugs cannot be given to patients without a 

prescription from a qualified medical practitioner. In 2013, regulations were further tightened, with 

anti-TB drugs (isoniazid, rifampicin, ethambutol, pyrazinamide) and some fluoroquinolones (such 

as moxifloxacin and levofloxacin, used in the treatment of TB) listed on a newly created ‘Schedule 

H1’. For H1 drugs, pharmacies require both a prescription from a qualified medical practitioner and 
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a separate register to record the name and address of the prescriber, the patient, the names of the 

drugs and the quantity supplied.20 Schedule X, the most restrictive list, includes drugs such as 

narcotics, which require a prescription from a qualified provider to be retained by the retailer for 

two years.21 
 

Through this multi-site study we aimed to assess the medical advice and drug dispensing practices 

of pharmacies for SPs presenting with either presumptive TB (Case 1) or clinically confirmed TB 

(Case 2). By assessing the difference in antibiotic use across the two cases for the same 

pharmacists, we are able to break down the relative importance of antibiotic misuse arising from the 

lack of diagnosis (Case 1) versus antibiotic use despite a confirmed diagnosis for which antibiotics 

are contraindicated (Case 2). Our benchmark for what pharmacists should do when faced with such 

patients is drawn from the Government of India and the Indian Pharmaceutical Association’s 

guidelines. These specify that pharmacies should counsel patients about TB, identify and refer 

persons with TB symptoms to the nearest public health facilities for TB testing and play a role in 

providing TB treatment.22 Therefore, pharmacists who were adhering to these guidelines should 

have referred the SPs to healthcare providers without dispensing either antibiotics or steroids, both 

of which require a prescription. 
 

Standardized patients 

The two SP cases used in our study were adapted from our validation study in Delhi.15 SP Case 1 

presents with 2-3 weeks of cough and fever, directly seeking medicines from a pharmacy. 

Differential diagnosis for the case includes upper respiratory tract infection, pneumonia, asthma and 

acute or chronic bronchitis; antibiotic use may be warranted for some of these conditions although 

not without the prescription of a doctor.  
 

SP Case 2 presents with a month of cough and fever and a TB-positive lab report from a recent 

sputum smear test at a government dispensary. In this case, TB is confirmed, although the SP, who 

presents as an uninformed patient, makes it clear that he/she does not fully understand what the 

report says. This creates a situation where (a) the pharmacist plausibly knows the correct diagnosis 

and recognizes that short-term antibiotics will not help, but (b) also realizes that the patient will still 

purchase antibiotics if offered, given their ignorance of the test results. SPs did not present with 

drug prescriptions; their opening statements and case scenarios are shown in Table 1 (page 97). 

After each pharmacy visit, SPs were debriefed using a structured questionnaire within one hour of 
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the visit. The accompanying Supplementary Appendix (pages. 107-108) provides more details on 

the development of the cases as well as the recruitment and characteristics of the SPs in the study. 

Cases are available from the authors by request. 
 

Selection of Pharmacies, SP visits and Study Size 

SPs visited 54 pharmacies in Delhi using a convenience sample from 28 low-income localities in 

April 2014. This phase of the study validated the approach and provided key parameter estimates 

for power calculations employed in Mumbai and Patna. Based on these power calculations we sent 

SPs to 308 randomly sampled pharmacies in Mumbai and 260 in Patna between November 2014 

and November 2015. Ninety six percent of all interactions were completed as planned, and we 

completed both cases with the sampled pharmacy for 93% of the sample. The Supplementary 

Appendix (pages 103-116 ) discusses the sample and sampling weights, case development, SP 

recruitment, sample size calculations, drug identification and deviations from the sampling scheme 

(Sections 1-4, pages 103-109). 
 

Variables and Statistical Analysis 

Our unit of analysis was a pharmacy-SP interaction irrespective of who (pharmacy owners, 

pharmacists or pharmacy assistants) the SP interacted with. Whether the case was correctly 

managed was assessed from a TB perspective, consistent with Standards for TB Care in India and 

International Standards for TB Care.7,8 “Ideal management” for both cases was considered as verbal 

or written referral to a healthcare provider (public or private), without dispensing any antibiotics, 

including anti-TB drugs and fluoroquinolones, or steroids (Table 1, page 97).  
 

We calculated the proportion and 95% CI for our primary outcome, the proportion of interactions 

that resulted in ideal management, as well as the proportion of interactions resulting in antibiotic, 

fluoroquinolone and steroid use with appropriate sampling weights (Supplementary Appendix, 

Table A2, page 105). 
 

To assess the difference in case management and the use of drugs across the two SP cases, we used 

a random intercept logit model with indicator variables for each city as additional controls. Given 

the design of the study, where every pharmacy was attempted with both cases, the choice of model 

(logit, logit with fixed-effects, or logit with random intercepts) should all yield similar unbiased 

estimates, with differences arising only from the small portion of pharmacies that received one case 
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but not the other. However, coefficients from the random intercepts model will be more precisely 

estimated. The Supplementary Appendix (Section 6, pages 111-114) provides a series of alternate 

estimates, with both marginal effects and odds-ratios from different model specifications and 

confirm that the results are very similar across specifications. All analyses were done using Stata 13 

(Stata Corporation, College Station, TX).  
 

Ethical issues 

Approvals from the ethics committee of McGill University Health Centre in Montreal, Canada and 

the Institute of Socio-Economic Research on Development and Democracy (ISERDD) in New 

Delhi, were obtained. Both ethics committees approved a waiver from obtaining informed consent 

from pharmacies in Mumbai and Patna. All individuals who participated as SPs were hired as staff 

and trained to protect themselves from any harmful medical interventions, such as avoiding 

injections, invasive tests or consuming any medicines at the pharmacy. 
 

Role of the funding source 

The sponsor of the study had no role in study design, data collection, data analysis, data 

interpretation, or writing of the report. The corresponding authors had full access to all the data in 

the study and had final responsibility for the decision to submit for publication. 

 

3.2.4 Results 

Table 2 (page 98)  provides the mean proportions of the key outcome variables in all cities 

combined for Case 1 (Column 1) and Case 2 (Column 2). As the sampling scheme was different for 

Delhi compared to Mumbai and Patna, we also provide results excluding Delhi in Columns 3 and 4, 

and for each city by case (also Supplementary Appendix, Section 5, pages 109-110). 
 

Management of Case 1 – a classic case of presumed TB 

Overall, 96 of 599 pharmacies (16%; 95% CI: 13–19) referred Case 1 to health care providers, but 

because in 16 of these 96 cases the SP was also given an antibiotic or steroid (17%; 95% CI: 11–

25), ideal case management (referral to a health care provider without any antibiotics and steroids) 

occurred in 80 of 599 Case 1 interactions (13%; 95% CI: 11–16). Overall, antibiotics were used in 

221 (37%; 95% CI: 33–41), steroids in 45 (8%; 95% CI: 6–10) and fluoroquinolones in 61 (10%; 



 
  

 
 

88 

95% CI: 8–13) of 599 interactions. Because Schedule H drugs also include prescription-only drugs 

that are not antibiotics or steroid (ibuprofen or cetirizine), the use of these drugs was higher at 401 

of 599 interactions (67%; 95% CI: 63-71). The use of Schedule H1 drugs was notably lower (37 of 

599 or 6%; 95% CI: 4-8) and Schedule X drugs and anti-TB medication were never given. 
 

Management of Case 2 – a TB case with positive sputum report 

In contrast to Case 1, 401 of 601 pharmacies (67%; 95% CI: 63–70) referred Case 2 to a health care 

provider (Column 2, Table 2, page 98). As before, some patients received antibiotics and/or steroids 

even with a referral, so ideal case management occurred in 372 of 601 interactions (62%; 95% CI: 

58-66). Antibiotics, steroids and fluoroquinolones were all used much less frequently, although 

Schedule H drugs were still given in 188 of 601 interactions (31%; 95% CI 28-35). As before, 

Schedule X and anti-TB drugs were never used. 
 

Figure 1 (page 99) uses the random-intercept model together with indicator variables for each city 

to estimate the difference in pharmacy behavior for the main outcome variables as odds ratios. As is 

clear, all of these differences are highly statistically significant and precisely estimated. For 

instance, the adjusted odds of pharmacies referring a SP with a sputum smear positive TB report to 

a health care provider without dispensing antibiotics and steroids was 21.03 (95% CI: 12.33–35.86; 

p < 0.0001) for Case 2 relative to Case 1; the odds-ratio for antibiotic use was 0.21 (95% CI: 0.15 to 

0.31; p < 0.0001) and for fluoroquinolones 0.31 (95% CI: 0.18 – 0.53; p < 0.0001). We also note 

that of the 497 referrals across the two cases, 301 or 60.5% were to doctors in the private sector and 

the remaining 39.5% were to the public sector (data not shown). In only three instances was the SP 

referred specifically to a DOTS center. 
 

Behavior Conditional on Referral 

The differences between Case 1 and Case 2 reflect, to a significant degree, the large increase in 

referrals for Case 2. Figure 2 (page 100) shows the proportion of interactions that received 

antibiotics and/or steroids or no medicines separated by case and referral decision. Both for Case 1 

and Case 2, the use of antibiotics and/or steroids as well as the total number of medicines plummets 

when the pharmacist refers the patient (0.75 for Case 1  (95% CI: 0.48-1.02) and 0.38 for Case 2 

(95% CI: 0.29-0.46); data not shown). However, conditioning on the decision to refer, the 

difference in pharmacist behavior across the two cases is much smaller. 
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Variation across Cities 

The practice of pharmacies varied across cities, although caution is warranted in interpreting these 

results as the specific sampling methodologies were different (Appendix Table A1, page 104). We 

found similar patterns across the three cities of relatively high use of Schedule H drugs, referrals 

and ideal case management (Figure 3, page 101). Two differences worth highlighting are that (a) 

compared to Mumbai, the use of antibiotics, steroids, fluoroquinolones, and Schedule H1 

medications were all much higher in Patna, and (b) there was zero fluoroquinolone use in Delhi and 

relatively little use in Mumbai compared to Patna. These differences are robust to adjusting for 

differences in the SPs used across different cities, an analysis that we conduct by comparing 

outcomes only among the (smaller) group of SPs who were common to two or more cities 

(Supplementary Appendix, Section 7,  pages 114-115). 
 

Type of Medicines Dispensed 

It is also of interest to look at the specific medicines given (Figure 4, page 102). For Case 1, 

pharmacies dispensed 2.09 medicines on average (95% CI: 1.99–2.20). The most common classes 

of medicines dispensed were analgesics such as paracetamol and nimesulide; antibiotics; cough 

syrups; and anti-allergy drugs. Among antibiotics, amoxicillin was the most common, and 61 of 599 

(10%; 95% CI: 8–13) pharmacies dispensed fluoroquinolones (ciprofloxacin, levofloxacin, 

ofloxacin), while 45 of 599 gave steroids such as betamethasone and prednisolone (8%; 95% CI: 6–

10). For Case 2, pharmacies dispensed 0.98 medicines on average (95% CI: 0.88–1.09). The classes 

of medicines dispensed for Case 2 were similar to Case 1, although the overall frequencies were 

considerably lower. This is again consistent with the result that the difference in behavior between 

the two cases was driven, to a large extent, by the sharp increase in referrals for Case 2. 
 

3.2.5 Discussion 

To our knowledge, this is the first study that uses SPs to examine how pharmacies in India treat 

patients with TB symptoms and diagnosed TB, complementing our recent study to assess TB 

management among healthcare providers.15 As the SP methodology standardizes the presentation of 

the underlying condition across different providers,23 the results are reliable, valid and comparable 

across pharmacies. The similar patterns we observe across the three cities suggest that the results 

may be generalizable to other urban areas in India. 
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A key positive finding is that none of the pharmacies in our study dispensed first-line anti-TB 

medications. Concerns regarding the use of anti-TB drugs by pharmacies appear to be unfounded, at 

least in major cities, and pharmacies are unlikely sources of irrational drug use that contributes to 

MDR-TB. Why pharmacists do not dispense TB drugs requires further research, but the fact that TB 

drugs (unlike antibiotics such as amoxicillin) are considered toxic and that TB requires long-term 

therapy might play a role. It is also possible that pro-activeness of the Indian National TB Control 

Program in including TB drugs under Schedule H1, and the requirement to document TB drug 

prescriptions have reduced abuse. On the negative side, our study shows that nearly 38% of the 

pharmacies dispensed antibiotics or steroids to persons with TB symptoms but no test results. The 

use of fluoroquinolones in 7% and steroids in 5% of interactions is particularly worrisome because 

these drugs are known to delay TB diagnosis.5,24 In addition, fluoroquinolones are also an essential 

part of MDR-TB treatment regimens and emerging regimens, so quinolone abuse is a concern.5 
 

The widespread use of antibiotics and steroids for respiratory symptoms also has implications for 

community-acquired infections more generally. Unnecessary use of fluoroquinolones is a major risk 

factor for creating highly resistant gram-negative enteric bacteria (e.g., extended spectrum beta-

lactamase resistance) that may cause diarrheal illness, bacteremia, and other infections, especially in 

the Indian context.25 The considerable use of aminopenicillins (e.g., amoxicillin) and macrolides 

(e.g., azithromycin) for respiratory symptoms identified in our study may contribute to resistant 

strains of common respiratory pathogens such as S. pneumonia and H. influenzae.26 In addition to 

potentially delaying TB diagnosis, unnecessary use of steroids is associated with an increased risk 

of developing lower respiratory tract infection, cellulitis, herpes zoster, and candidiasis.27  

 

Our study also clearly shows that a first-order problem both in the management of tuberculosis and 

AMR is the information that patients present to the pharmacist. Confirmed diagnosis discipline 

what pharmacists do, with sharp increases in ideal management and large declines in antibiotic use. 

This dramatic difference indicates that perhaps the primary challenge faced by pharmacists is 

confusion about the likely diagnosis, in which case better training regarding TB symptoms and 

encouraging early referrals for patient with TB symptoms might help.  
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Lastly, our study demonstrates the value of the SP methodology in tracking inappropriate antibiotic 

use.28 While prescription audits can be used, prescriptions do not capture the off-prescription use of 

drugs and often do not include diagnoses. 

3.2.6 Limitations 

Although the behavior change in Case 2 suggests that pharmacists significantly decrease the use of 

unnecessary medications when the diagnosis is known, we do not fully understand why some 

pharmacists give antibiotics and others do not; neither can we uncover the reasons why pharmacists 

are unwilling to follow regulations regarding drug use in these three cities. It is unclear whether the 

variation in our data is explained by the competence/qualification of the person providing advice in 

pharmacies, which we did not track in the study. Qualitative evidence suggests that a combination 

of other factors may also be at play, including pharmaceutical industry marketing techniques, 

business models followed by local providers, and active demand from patients for medicines.11,29 

Pharmacists in Delhi have described overstock, near-expiry and undersupply as further factors 

precipitating misuse of antibiotics and restricted drugs.11   
 

Second, we uncovered significantly higher use of antibiotics and quinolones in Patna relative to 

Mumbai pointing to some differences across cities. We are able to rule out that these differences 

reflect the composition of SPs deployed across cities (Supplementary Appendix, Section 6.1, pages 

113-114), but with an effective sample size of only 3 cities, we cannot explain this variation. Also, 

our study does not provide evidence on how pharmacists in rural areas manage patients with TB or 

TB symptoms.  
 

Third, our study reflects what happens when pharmacists receive a completely unknown patient as 

opposed to a known, regular client, or a client who returns to the pharmacist after one round of 

ineffective treatment. We note though that only 5-6% of pharmacists asked the patient to return (if 

they did not feel better). See Supplementary Appendix, Table A4, Columns 1 and 2 (page 110), 

“Asked SP to Return”. Fourth, differences between Case 1 and Case 2 could reflect variation in the 

SP profile. As different SPs were assigned to the two cases with no crossover, we cannot assess this 

possibility. In general, the inclusion of SP characteristics has little impact on estimated coefficients 

in previous SP studies and our coefficients remain stable when we account for SP sex, height and 

weight (Supplementary Appendix, Section 6.1, pages 113-114). 
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3.2.7 Conclusion 

Our study adds to the growing evidence in India on antibiotic abuse, but also underscores that the 

use of antibiotics is mediated by drug category and the information that patients present. Although 

antibiotic use is high and such use can delay diagnosis, none of the pharmacies dispensed anti-TB 

drugs and the use of stronger fluoroquinolone antibiotics and heavily restricted drug classes was 

relatively low. Furthermore, the use of all antibiotics declined sharply when the patient’s diagnosis 

was revealed to the pharmacists.  These findings can inform interventions to engage pharmacies in 

TB control and antimicrobial stewardship.  
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3.2.9 Tables and figures 

Table 1: Standardized Patients Case Descriptions 
Case title Case description Presentation of standardized patient Expected case management 
Case 1 Classic case of 

presumed TB with 2-3 
weeks of cough and 
fever and directly 
seeking care from a 
chemist or pharmacist 

Case 1 presents with the opening statement, “Sir, I have cough 
and fever that is not getting better. Please give me some 
medicine.” At presentation, this case has had a 2-3 week cough, 
which occurred more during early morning and night, 
accompanied by a 2-3 week, on-and-off, low-grade fever. The 
patient was producing sputum that did not contain any blood. The 
case would admit to a loss of appetite and to his or her clothes 
becoming a bit loose if prompted by the chemist. If the chemist 
asked about taking medicines for this illness, the patient would 
say no. 

Verbal or written referral to a 
DOTS center or a health care 
provider without dispensing 
any antibiotics (including anti-
TB drugs and 
fluoroquinolones) and/or 
steroids 

Case 2 Chronic cough with a 
positive sputum smear 
report for TB from a 
government dispensary 
and directly seeking care 
from a chemist or 
pharmacist. 

Case 2 presents with a positive sputum smear result visiting a 
chemist, presenting with the opening statement, “Sir, I am having 
cough for nearly a month now and also have fever.” While 
showing a positive sputum report to the chemist, the patient 
continues, “I went to the government dispensary and they asked 
me to get my sputum tested. I have this report. Can you please 
give me some medicine?” At presentation, this case has had a 
cough for a month and produces sputum without blood, 
accompanied by a one-month, on-and-off, low-grade fever, 
which was more during evening times. Similar to case 1, the case 
would admit to a loss of appetite and to his or her clothes 
becoming a bit loose if prompted by the chemist. If the chemist 
asked about taking medicines for this illness, the patient would 
say no. 

Verbal or written referral to a 
DOTS center or a health care 
provider without dispensing 
any antibiotics (including anti-
TB drugs and 
fluoroquinolones) and/or 
steroids 
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Table 2: Management of Case 1 and Case 2 for all cities and for Patna and Mumbai only 
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Figure 1: Odds ratios for case management outcomes – Case 2 : Case 1 

 
Notes: Reported odds ratios are from a random-intercepts model using each pharmacy as its own control, with city fixed effects. Odds ratios 
greater than 1 favor Case 2. Stars indicate statistical significance of the estimated coefficients: *** = p < 0.01; ** = p < 0.05; * = p < 0.1. Referral 
is any instance in which the pharmacy staff recommended that the SP seek further care from a health care provider. Ideal case management for 
both cases is defined as a referral without the dispensing of antibiotics or steroids. Schedule H, H1, and X medications are defined as per the Drugs 
and Cosmetics Act, 1945, of the Ministry of Health and Family Welfare, Government of India and its amendments.  
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Figure 2: Medication use by referral decisions for two standardized patient cases 

 
Notes: Each panel describes the use of medications in each case; the first shows pharmacies that did not 
refer the SP to another healthcare provider (left panel) and the second shows those who did (right panel). 
Both cases are presented in proportions so the total use sums to 100%; the proportions making referral 
decisions are shown below the case labels in each panel. Case 1 presents presumed TB with 2-3 weeks of 
cough and fever; Case 2 presents chronic cough with a positive sputum smear report for TB from a 
government dispensary. Percentages indicate the number of interactions within each case-referral 
category dispensing the indicated types of medications; numbers may not add to 100% due to rounding. 
  



 
  

 
 

101 

Figure 3: Management of both Case 1 and Case 2 combined by city 

 
Notes: Referral is any instance in which the pharmacy staff recommended that the SP seek further care 
from a health care provider. Ideal case management for both cases is defined as a referral without the 
dispensing of antibiotics or steroids. Schedule H, H1, and X medications are defined as per the Drugs and 
Cosmetics Act, 1945, of the Ministry of Health and Family Welfare, Government of India and its 
amendments.
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 Figure 4: Active ingredients in medicines given for each case 

 
Notes: This figure reports the frequency with which each listed active ingredient was contained in medicines 
given to SPs for each case. The number in brackets is the number of interactions in which that active 
ingredient was observed. Case 1 presents presumed TB with 2-3 weeks of cough and fever; Case 2 presents 
chronic cough with a positive sputum smear report for TB from a government dispensary. 
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3.2.10 Appendix (Manuscript 2) 

 
Supplement to: 
 
Use of standardised patients to assess antibiotic dispensing for tuberculosis by pharmacies in 
urban India: a cross-sectional study  
 
Srinath Satyanarayana, Ada Kwan, Benjamin Daniels, Ramnath Subbaraman, Andrew McDowell, Sofi Bergkvist, 
Ranendra K. Das, Veena Das, Jishnu Das, Madhukar Pai 
 
 
 
Supplementary Methods 
 
1. Process of selecting the pharmacies 
 
Appendix Table A1 (page 104) summarizes pharmacy recruitment and study implementation across the three 

cities. In Delhi, 54 chemists from 28 low-income localities were convenience sampled as a pilot study for 

methodological validation and power calculations. In urban Patna (defined as Patna, Danapur, and 

Phulwarisharif blocks) and 15 high-slum population wards of Mumbai, a lane-by-lane mapping exercise 

conducted between January and August 2014 served as a complete list of pharmacies that were operating in 

these areas at the time.  

Additionally, during the data collection period for this study in Mumbai and Patna, urban TB 

programs implemented by Private-Provider Interface Agencies (PPIA) were recruiting and enrolling 

pharmacist or pharmacist assistants into TB referral and treatment networks in both Mumbai and Patna. At 

the time of sampling for our study in these two cities, we decided to stratify our sample by PPIA program 

enrollment.  The description of the program serves to support sampling weights (Appendix Table A2, page 

105) applied to achieve the urban area estimates for Mumbai and Patna but stratified findings based on PPIA 

program enrollment are not presented in this paper. From the mapping lists in Mumbai and Patna, we 

obtained lists of enrolled pharmacies in the PPIA program (in Patna as of September 25, 2014 for round 1 

and as of September 15, 2015 for round 2; in Mumbai as of January 30, 2015 for round 1 and as of 

September 30, 2015 for round 2) and matched them back to the complete mapping lists to obtain a sampling 

universe stratified by PPIA enrollment status.  

From these lists, in urban Patna, we randomly selected 125 pharmacies from the 268 pharmacies 

enrolled into the PPIA program and 125 from the 602 pharmacies not enrolled in the program across the two 

sampling rounds. The geographical frame covered all 40 wards in Danapur block, all 28 wards in Phulwari 

Shariff block, and 34 wards selected in collaboration with the PPIA out of 73 wards in Patna block. For both 
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of the random samples in Patna, we provided a reserve list, which could replace originally sampled 

pharmacists found to be permanently closed at the time of data collection for the purposes of surveillance. 

One pharmacist became enrolled in the PPIA program between the data collection rounds and 10 others were 

closed and replaced by an identically sampled replacement in the second round. 

In Mumbai, four of the 15 high-slum population wards were purposively selected for this study in 

collaboration with the PPIA to reflect different geographical areas with both registered and unregistered 

slums and accessible transit for our field team. These four wards had a total of 1,160 pharmacies covering a 

total population of 3,181,264, of which 2,275,555 people (72%) were living in an area identified as a slum.1,2 

In the same four wards, we assigned SP visits to all chemists enrolled into the PPIA program (48 as of 

September 2015) and then randomly selected 250 chemists from 1,094 chemists who were not enrolled into 

the urban TB program in the four wards across the two sampling rounds. This included three chemists who 

became enrolled in the PPIA program between rounds 1 and 2, as well as 10 that were closed and replaced 

by an identically sampled replacement in the second round. We used Stata Version 13 (Stata Corp, College 

Station, TX) to generate the random samples in Patna and Mumbai. 

 
Appendix Table A1. Study Design by City 
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Appendix Table A2. Pharmacies Eligible for Sampling and Observation Weighting by City 

  

1.1 Deviations from Sampling Protocol 

We had anticipated the possibility of being unable to reach all our sampled pharmacies in our design by 

oversampling and selecting a random subset of pharmacies to be held in reserve for the samples in each 

city. In practice after our pilot in Delhi, the SPs were sent to conduct the interaction at the sampled 

pharmacist at a given location up to two times, and if the interaction could not be successfully completed 

in two visits (e.g., the pharmacist had closed his shop), the originally sampled pharmacist was dropped 

and replaced with a reserve.  

Given a total of 622 pharmacists, we should have had 1244 interactions, since each pharmacist was 

assigned two cases and one interaction per case. Since pharmacists were assigned two cases, reserves 

were pulled in for the remaining case if one had already been successfully completed (e.g., in the 

previous round). Since our reserves were used at the interaction rather than the pharmacy level, we could 

have situations where Case 1 was completed with one pharmacy, which then shut down or moved and 

Case 2 had to be completed with a reserve. We consider the 44 unpaired visits where 1 case was 

completed to be “missing” their paired visit to the same pharmacy.  

Across cities, 1 pharmacist from the convenience sample in Delhi received Case 1 but not Case 2 

and 3 received Case 2 but not Case 1. In Patna and Mumbai, there were 20 originally sampled chemists 

who successfully received Case 1 but did not receive Case 2. For each of these instances, a reserve was 

used as a replacement for the Case 2 interaction through an identical sampling strategy. This resulted in 

20 pharmacy reserve pharmacists who received Case 2 only (10 in Mumbai and 10 in Patna), resulting in 

40 unmatched interactions. In Patna and Mumbai, reserves were used either because (i) the sampled 

pharmacy shop was permanently closed or had moved to another location, or (ii) the pharmacist was not 

available during the data collection period. See Appendix Figure A1 (page 106). 
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Appendix Figure A1. Pharmacist sampling and visit completion 

 
2. Standardized Patient Cases and Recruitment 

We have previously described the validation of the SP methodology for presentations of tuberculosis.3 We 

demonstrated that (1) participation in the study had minimal to no risk for the SPs or health care providers, 

(2) the likelihood of SP detection among visited providers was 5%, which was very low (and lower than 

other studies), confirming that SPs were considered real by health providers who were visited, and (3) the 

abilities of the SPs to recall what occurred during the interaction was strongly correlated with what actually 

happened. Additionally, because the SPs pay the fees requested by the healthcare provider, there is no loss to 

provider income from participation in the study. 

Simultaneously with the interactions published in the Delhi pilot study, the two cases in this paper 

were designed and piloted in Delhi for presentation at pharmacies. After the pilot in Delhi, the cases were 

adjusted for the Patna and Mumbai contexts. 

For each case, both the clinical case presentation and social contexts were developed and agreed 

upon by a technical advisory group, which included international and national TB experts and clinicians. 

Clinical aspects were standardized across the three cities, and the scripts were adjusted to account for 

different social and family contexts across cities. Script development occurred under the guidance of an 

anthropologist (VD) and with the support of supervisors and participating SP recruits. Scripts were in 

English and Hindi for the three cities and additionally translated into Marathi for Mumbai. 

A different cohort of SPs, in apparently healthy condition, was recruited and trained in each city; 

some of the SPs participated in data collection in more than one city. The 24 individuals (7 females and 17 

males) hired as SPs in total included both new recruits and individuals who had participated in previous SP 
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studies assessing other health conditions. The SPs, although recruited specifically to fit each case, differed in 

age, gender, height, and weight. The average age of all the SPs was 30. The youngest was 21, and the oldest 

was 39. The 17 males weighed 50 to 74 kilograms and were 160 to 184 centimeters tall. The 7 females 

weighed 46 to 72 kilograms and were 147 to 160 centimeters tall. 

In each round of data collection and in each city, SPs were assigned to either Case 1 or Case 2 and 

never to both cases in order to avoid detection, since each sampled chemist was assigned to receive both 

cases. Further details on the cohort for each city were as follows: 

• In Delhi, a total of nine individuals were recruited and trained for three weeks. Five individuals 

(three female) were trained as Case 1, and four different individuals (one female) were trained as 

Case 2. 

• In Patna, a total of 12 individuals participated as SPs. During the first round, nine individuals (four 

female) were trained for 5 days (October 27 – November 4, 2014) to depict Case 1. Then during the 

second round, eight individuals were rehired and received two days of refresher training (November 

17 - 18, 2015). 

• In Mumbai, a total of 14 individuals participated as SPs. During the first round, 13 individuals (two 

female) were trained for 10 days (March 20 – 31, 2015) to depict Case 1. During the second round, 

eight individuals were rehired and received two days of refresher training (October 5 - 6, 2015). 

The training of SPs ensured that they (a) correctly presented the cases, (b) correctly recalled the interaction 

with the pharmacy staff, and (c) avoided detection. The first two aims were achieved through classroom 

training in case presentation and testing of recall, as well as mock interviews and dry runs that were 

supervised in the field.  

For the third aim, SPs were taught to avoid detection by the following methods. First, our 

recruitment strategy ensured that SPs came from low-income areas or slums from the same cities in which 

the project was located, and the areas from which they came were far from the field sites. This meant that 

their clothing, mannerisms, and speech were very close to the ordinary patients who visited pharmacists, but 

they would not have been personally known in the study areas. Second, previous observations in pharmacies 

and chemist shops were conducted by supervisors in order to observe the patterns of interaction (e.g., mode 

of address), and we ensured that SPs approximated those patterns of interaction. Third, during the training, 

SPs were taught to internalize completely the characters and the details of their mock stories through which 

the character was made alive to them. In mock interviews during training, supervisors would add unscripted 

questions with regard to family or neighborhood that SPs could answer spontaneously because they were of 

the actual social background that was being approximated in the characters they were portraying. Finally, dry 

runs were conducted in which the supervisor was present in the shop on the pretense of buying something 

such as toothpaste or an over-the-counter cough syrup and thus could watch the interaction and offer 

corrections later. 
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The different number of training days across cities and rounds of data collection was determined by 

how many of the individuals in the cohort were new recruits and among the experienced SPs, how recent 

their last experience was depicting the case they were assigned. For example, some SPs who participated in 

Patna data collection as Case 1 had worked with us in the Delhi pilot, and a briefer, refresher training was 

conducted. 

3. Identification of drugs given by pharmacists 

In order to assess drug use, all labelled medicines prescribed by the pharmacies were digitized and stored and 

then coded by two doctors with expertise in TB (SS) and infectious diseases (RS). Blinded from any provider 

identifying details, they identified and categorized medicines as steroids, anti-TB drugs, fluoroquinolones, or 

other broad-spectrum antibiotics under maker-checker procedure. They also identified whether the individual 

drug is listed under Schedule H, Schedule H1, or Schedule X of India’s Ministry of Health and Family 

Welfare’s Drugs and Cosmetics Rules Act, 1945,4 or its amendments. Discrepancies in categorization 

between the two coders were resolved by consensus. 

It is important to mention that Schedule H drugs also include common prescription-only drugs such as 

Ibuprofen and Cetirizine. Similarly, some but not all fluoroquinolones are listed on Schedule H1. For 

instance, Ciproflaxacin and Ofloxacin remain in Schedule H, but Levofloxacin, Moxifloxacin, Prulifloxacin 

and Sparfloxacin are Schedule H1 drugs. Finally, loose or unlabeled pills were dispensed in 28 of 1200 

interactions, and we made no further attempts to identify them.  

  

4. Sample size calculations 

Appendix Table A3 (page 109) shows our sample size calculations for various assumptions of interaction 

outcome frequencies, which we calibrated against the results from the Delhi pilot sample. Based on the 

results of the pilot study in Delhi a sample size of 250 pharmacies per city would allow us to estimate the 

proportion of ideal case management for each case with a precision of +/-5%. In Delhi, ideal case 

management was 31% for Case 1 and 70% for Case 2 (under “Ideal Case Management” in Table 2, Columns 

(1) and (2) page 98). As seen from Column (3) in Table A3 (page 109), the sample size required for an 

outcome proportion of 30% is 252 in Mumbai and 236 in Patna. As the computation is symmetric around 

50%, this is the same sample size required for an outcome proportion of 70% as well. Note that we did not 

account for potential design effects as we chose equal probability samples from the entire list frame, as 

opposed to a clustered random sample. Given that this is a binary outcome variable, the specific formula is: 

 
 
 
 
n = [Np(1-p)]/ [(d2/Z2*(N-1)+p*(1-p)] 
 
where: 
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n = Required sample size per SP city-case set 
N = Population size 
p = Hypothesized outcome proportion in the population  
d = Absolute confidence limits (as % of 100) 
Z = Z-score (for 95% Confidence levels Z-score=1.96).5 
 
Appendix Table A3. Sample Size Calculations 

 
 
5. Clinical outcomes by city and case  
In the main text we provide key outcome variables for all cities and for Patna and Mumbai only, for both 

cases combined. To accompany the description in the text, Appendix Table A4 (page no. 110) below 

provides the full set of outcome variables for each city and case. 
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Appendix Table A4. Clinical outcomes for Case 1 and 2 combined across cities and by city. 

 
Notes: Data are either  mean and 95% confidence interval for continuous variables; or observed proportion, estimated population proportion, and 
95% confidence interval for binary variables. Referral indicates any situation in which the chemist recommended the SP to visit a health care 
provider. Ideal case management is defined as a referral without the dispensing of antibiotics or steroids. USD prices calculated using the 1 Aug 
2015 exchange rate of 0.016USD/INR. Schedule H, H1 and X medications are defined as per the Drugs and Cosmetics Act, 1945, of the Ministry 
of Health and Family Welfare, Government of India and its amendments. 
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6. Model for estimating the odds ratios of management behaviours for the two cases at each pharmacy 

Using an econometric model, we are interested in estimating the differences in case management and medication 

use across a patient with presumptive TB (Case 1) and a patient with confirmed TB (Case 2), to determine the 

extent to which the behaviors of pharmacies change based on the confirmation of the diagnosis. We utilize the 

following variables: 

Yij = Outcome (1 = Yes, 0 = No) for pharmacist i in SP case j, where Outcome can be ideal case 

management, antibiotic use, or any other binary outcome variable; 

Cij = Case Exposure (Case 1 = 0; Case 2 =1) for pharmacist i in SP case j;  

Li = Study location for pharmacy i (Delhi = 1, Mumbai = 2, Patna = 3) 

 

Suppose we are first interested in estimating the marginal effects of Case Exposure on ideal case management. 

For marginal effects, linear models like OLS are consistent for binary variables, but not efficient. Nevertheless, 

they require fewer assumptions on the structure of the error term and are therefore robust to misspecification in 

the functional form of the error term. Suppose that every pharmacy has an unobserved ability level, vi, such that 

pharmacies with higher vi are also more likely to correctly manage the patient. Therefore,  

Yij = a +b.Cij + c.Li + vi + eij 

 

If we were to observe real patients, it may be the case that patients who do not know their diagnosis choose a 

higher vi pharmacy. Therefore, the choice of the pharmacy by the patient confounds the estimated marginal 

effect we are interested in. However, with two SP visits to each pharmacy, one for each case, the difference in 

Yi1 and Yi2 yields a consistent estimate of b, purged of vi. Note that the simple linear OLS model can be 

estimated either through pairwise differences, i.e., by subtracting each pharmacy’s performance in Case 1 from 

its performance in Case 2, or using the conditional expectation function, and noting that because every pharmacy 

receives both cases, the E(vi | Case 1) = E(vi | Case 2). This is the difference between OLS with and without 

fixed-effects at the level of the pharmacy. Finally, the same argument will hold for why the OLS with random 

intercepts, which assumes that Corr(vi, Cij) = 0 will yield the same coefficients. Specifically, because there is no 

active choice and both pharmacies received two cases each, correlations between the pharmacy-specific intercept 

and the choice of cases are ruled out by design. In practice, there will be two differences between the marginal 

effects estimated through OLS, OLS with fixed-effects and OLS with random intercepts: 

• Precision will be higher with the random intercepts model, as (a) there are fewer degrees of freedom in 

the fixed-effects model (a fixed-effect is estimated for each pharmacy) and (b) the OLS does not take 

into account the specific error structure. 

• In practice, the actual estimates may also differ because not every case was completed with every 

pharmacist. For instance, if low-ability pharmacies are more likely to close and Case 1 was attempted 
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first, we may have more Case 1 interactions with higher ability pharmacists. Similarly, the inclusion of 

city-level indicator variables helps eliminate any potential effects arising from differences in the number 

of cases of each type across cities. 

Estimates of odds-ratios using a logit error structure may differ because the non-linearity in the logit function 

implies that the logic of the conditional expectation function no longer holds. That is, since E(F(vi | Case 1) is 

not F(E(vi | Case 1), additional differences may arise between the logit model, the logit model with fixed-effects 

and the logit model with random intercepts. In practice, given that most of our outcome variables have observed 

proportions between 20% and 80%, these differences should be small since the logit function is close to linear in 

this range. 

In our econometric model, we fit a random intercept logistic regression model to estimate the differences 

between the management of Case 1 and Case 2, producing odds-ratios for Case 2 : Case 1. The random 

intercepts logit model is illustrated below with the following variables: v0i = Random intercept for pharmacy i in 

[1 , 622] and 

 

Logit(Yij)= β0 + v0i + β2*Cij + β3*Li + εij 

where the exponentiation to the ‘e’ of the coefficient β2 is interpreted as the odds ratio for optimal management 

of Case 2 against Case 1 by each pharmacy. The random intercepts v0i are distributed ~N (0, σp
2), and εij is 

distributed as a standard logistic distribution.  

Appendix Table A5 (below) first shows the proportions for the outcome variables we consider for each 

of the two cases. The odds-ratios presented in Column (7) reflect estimates from a logit model without random 

intercepts, fixed-effects or city-level indicator variables. 

 
Appendix Table A5. Summary of differences between Case 1 and Case 2 - No Controls Logit Model 

  
 
 
Appendix Table A6 (page  113).  then shows estimates of the marginal effects using linear models that include 

city fixed effects (Columns 1-3) and from non-linear logit models that include city fixed effects (Columns 4-6). 

(For all regression coefficients, *** = p<0.01, ** = p<0.05, * = p<0.1.) For both types of models, we show the 

base estimates, pharmacy fixed-effects estimates, and pharmacy random-intercepts estimates. We also report the 

p-value from a Hausman test comparing the fixed-effects and the random-intercepts coefficients from Columns 
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(5) and (6). When this test does not return a significant result, it indicates that the random-intercepts assumption 

is likely to be fulfilled.  

 
Appendix Table A6. Summary of differences between Case 1 and Case 2 under various city-fixed-effects 
models 

 
 

As Table A6 (above) shows, all marginal effects are identical whether estimated through OLS, fixed-effects or 

random-intercepts models. For odds ratios, the fixed-effects and random-intercepts models are again identical for 

all outcome variables except fluoroquinolone use, but even there the absolute difference between the coefficients 

is small. However, the fixed-effects and random intercepts models differ from models that do not account for the 

error structure. This is due to the inclusion of some pharmacies that received only 1 case combined with the fact 

that at low proportions, small differences in the proportions can lead to large differences in the odds-ratios. 

Given the consistency of the estimates across all specifications, our inability to reject the validity of the 

assumptions required for the random-intercepts model, and the higher precision of the model, we report results 

from the random intercept model shown in Column (6) in the main text.  

 
6.1 Accounting for SP characteristics 

 

In Appendix Table A7 (page 114), we reproduce the results from Figure 1 (page  99), alongside a second set of 

results that controls for the visible SP characteristics that could be correlated with pharmacist behavior – sex, 

age, height and weight. As can be seen from the table below, the 95% confidence intervals for the model with SP 

characteristics included indicate that the estimated odds ratios do not significantly differ from those reported in 

our main specification, leading us to believe that any confounding due to SP effects is statistically insignificant 

as well as small in absolute magnitude. For ideal case management and referral, the point estimates of the odds-

ratios are larger, but again, this reflects the low proportions and small changes as seen by the overlapping 

confidence intervals. Moreover, the models without SP characteristics had lesser AIC and BIC values when 

compared to models with SP characteristics, indicating that addition of SP characteristics did not improve the 

model fit. Therefore, we choose to present the parameter estimates without SP characteristics included in it.  
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Appendix Table A7. Summary of differences between Case 1 and Case 2, controlled for SP characteristics 

 

 
 

 
7. Using the same SPs to re-examine differences across cities 
 

In the text, we pointed to mean differences across cities in several outcome variables. A potential confounder 

could be that the use of different SPs in the three cities led to different results. Fortunately, we are able to 

directly test for this by using the subsample of interactions where the same SP was used in multiple cities. When 

we do so, controlling for the case and the SP’s identity, we find that Delhi and Patna were statistically 

indistinguishable at the 5% level of significance on every outcome save for fluoroquinolone use, which could not 

be computed in logistic regression since none were observed in Delhi.  

Compared to Mumbai, Delhi was again statistically indistinguishable. Note, however, that the estimated 

differences remain of substantial magnitude; however, the reduced sample size due to the rigorous matching 

dramatically reduces the precision of these estimates. In this case it was impossible to calculate odds-ratios for 

fluoroquinolone and steroid use since no fluoroquinolones were observed in Delhi and no steroids were observed 

in the matching subsample of Mumbai data.  

Comparing Mumbai and Patna, where the sample size of overlapping SPs is substantial, we found that 

pharmacies in Patna used dramatically more antibiotics, fluoroquinolones, Schedule H1 medications, and 

steroids for the same SP presenting the same case. However, pharmacies in Patna were not significantly more or 

less likely to manage cases correctly, refer SPs to other providers, or use medication in general for the same SPs 

presenting the same cases. The full details are summarized in Appendix Table A8 (page 115).  
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Appendix Table A8. Differences in case management between cities, controlled for SP case and identity 

 

 
Notes: This analysis uses the subsample of interactions for each city pair for which the same individuals 
presented SP cases in both cities. For Patna-Delhi, N = 63 Delhi interactions and 229 Patna interactions by six 
SPs who worked in both cities; for Delhi-Mumbai, N = 35 Delhi interactions and 141 Mumbai interactions by 
three SPs who worked in both cities; and for Patna-Mumbai, N = 240 Patna interactions and 227 Mumbai 
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interactions by four SPs who worked in both cities. Regressions are controlled for case and SP identity using 
fixed effects. 
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Chapter 4: Gender differences in quality of TB care 

4.1 Preface 

TB affects both men and women. In almost all countries (including India), the notification rates of 

TB are higher in men compared to women. Globally, 6.3 million TB cases were notified in the year 

2014. Overall global male to female ratio was 1.7: 1 and in India, the ratio was 2:1. Although, more 

men than women are diagnosed with TB and die from it, TB is nevertheless a leading infectious 

cause of death among women. Higher TB notification rates in men partly due to epidemiological 

and biological differences in exposure, risk of infection, and progression from infection to disease. 

In addition, in countries like India, gender inequality, socioeconomic and cultural factors may be 

acting as barriers in accessing health care. This may be leading to under-notification rates of TB in 

women. The fear and stigma associated with TB have a greater impact on women than on men, 

often leaving them in a more vulnerable position. 
 

It is widely believed that medical care seeking behaviour of men and women suffering from TB is 

largely determined by how they and those around them perceive the symptoms, regard the 

diagnosis, accept the treatment, and stay with it. Gender may influence each of these and affect 

early detection of the disease and its outcome. The recent systematic review on delays in TB 

diagnosis and treatment in India showed that on an average, there is a time-gap of nearly 2 months 

between the onset of TB symptoms and diagnosis. Studies that have assessed gender differences 

have shown that on an average, women are diagnosed later in the course of TB disease when 

compared to men. It is not known to what extent health care providers contribute to this delay in 

diagnosis due to the gender differences in their practices. There have not been any studies that have 

specifically assessed this aspect. We have used standardized patient methodology in order to assess 

this aspect.  
 

The overall goal of this study is to assess the gender differences in diagnostic and treatment 

practices of health care providers for male and female standardized patients presenting with 

classical symptoms of TB in Delhi, Mumbai and Patna cities of India. 
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4.2.1 Abstract 

Background 

In India, twice as many male tuberculosis (TB) patients are notified when compared to females. 

Female TB patients are more likely to be diagnosed late when compared to male patients. However, 

it is unclear whether quality of TB care by healthcare providers varies by gender of the patients.  

 

Objectives 

To assess the gender differences in diagnostic and treatment practices of private sector health care 

providers [allopathic, AYUSH and other (unqualified)] for male and female standardized patients 

presenting with pulmonary TB symptoms and disease. 

 

Methods 

We used male and female standardized patients (SPs) depicting four different case scenarios in 

three urban areas of India: Delhi, Mumbai and Patna.  Case-1 presented with classic symptoms of 

TB; Case-2 presented with classic symptoms of TB along with a chest radiograph suggestive of TB; 

Case-3 presented with classic symptoms of TB and a sputum smear report positive for acid fast 

bacilli; and Case-4 presented with symptoms of TB, a positive sputum smear report and a previous 

history of TB disease. The correctness of case management was ascertained from a TB disease 

perspective using the Standards of TB Care in India as a benchmark. We assessed gender 

differences in correct management by pooling the data across three cities (overall), and also 

stratified by a) cities, b) types of SP cases and c) health care providers’ qualification. 

 

Results 

There were 3007 SP visits to providers in 1346 health facilities of which 836 (28%) visits were by 

female SPs. Overall, across all sites, providers, and cases, 35% (95% CI: 33-38) of the male SP 

visits and 39% (95% CI:35-42) of the female SP visits were correctly managed. There was no 

statistically significant difference in the odds of correct management between male SPs and female 

SPs after adjusting for the four types of cases, provider qualification, three cities, and accounting 

for individual provider effects [adj OR 1.08 (95% CI: 0.87-1.34)]. Allopathic (MBBS) providers 

were more likely to manage cases correctly [52% (95% CI; 49-56)], when compared to providers of 

alternative systems of medicine [18%; 95% CI: 16-20)]. However, Allopathic (MBBS) providers 
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were more likely to correctly manage male SPs than female SPs (adj OR 1.51 times; 95% CI: 1.08-

2.07). With the exception of this finding, stratified analysis across the three cities and across the 

four types of cases did not show any statistically significant gender differences in quality of care.  

 

Conclusions 

In India, the levels of correct management of standardized patients who presented with TB 

symptoms and TB disease were low. Overall, there was no statistically significant gender in the 

management of male and female standardized patients except that allopathic providers managed 

male SPs differently than female SPs. Further research is necessary to understand the reasons for 

poor quality of TB care, and gender differences among allopathic providers. 
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4.2.2 Introduction 

Tuberculosis (TB) affects nearly 9.6 million people annually and is one of the major global public 

health problems.1 In almost all countries, the notification rates of TB are higher in males when 

compared to females. Although more men than women are diagnosed with TB and are reported to 

die from it, TB is still one of the leading causes of death among women accounting for nearly 5% of 

deaths in women aged 15-49 years.2 Globally, of the 6.3 million TB cases notified in 2014, the male 

to female ratio was 1.7:1 and in India, the highest TB burden country in the world with 1.5 million 

notified cases, the ratio was 1.9:1.1  
 

Higher TB notification rates in men is probably due to epidemiological and biological differences in 

exposure to TB bacteria, risk of infection following exposure, and progression from infection to 

disease.3 However, in low and middle income countries like India, where poverty is widespread, it 

could also be due to gender inequality, socioeconomic and cultural factors which may be preventing 

women from accessing health care.4 Gender inequality refers to the relative social and economic 

empowerment or disempowerment of an individual due to the social construction of his/her roles, 

responsibilities, behaviour, attributes and activities solely on the basis of their biological sex.5  It is 

well known that TB-related fear and stigma affects women more than men, resulting in 

disproportionate adverse socio-economic impact.6 However, a study from south India shows that 

despite having to face more stigma and inconvenience, females when compared to males, were 

more likely to access health services, be notified under TB control programme and adhere to 

treatment.7  Therefore, it is uncertain how the gender differences in notification rates reflect access 

to or quality of medical care, stigma, or actual epidemiological differences – and to what extent 

each of these contribute to an uneven sex ratio for TB cases and what that could mean for the nearly 

3 million incident cases that are missing from the notification systems globally.  
 

A recent systematic review on delays in TB diagnosis and treatment in India showed that on an 

average, there is a time-gap of nearly two months between the onset of TB symptoms and 

diagnosis.8 Studies that have assessed gender differences have shown that on an average, women 

are diagnosed later (by about a couple of weeks to a month) in the course of TB disease when 

compared to men.9,10  
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In any society, the differences in medical care received by men and women suffering from TB is 

determined by a number of factors11 and health care providers, by their differential practices, can 

contribute to the observed gender differences.4 Ideally, male and female patients with TB should 

receive the same quality of medical care. However, this has not been well researched. Due to 

natural variations in the characteristics of patients and health care providers, previous studies using 

patient and provider interviews have been unable to disentangle the relative contribution of patient 

and provider factors to the observed gender differences.7,9,10 This can be overcome by using 

standardized or simulated patients (SP), where patient factors can be standardized and controlled.  

We have previously developed and validated the SP methodology in Delhi to study health care 

providers’ TB related management practices in India.12 After validation, we are using this 

methodology to assess health care providers TB management practices in Mumbai and Patna cities 

in India. We used data from this large, ongoing study to assess the gender differences in diagnostic 

and treatment practices of health care providers while managing SPs presenting with similar 

features of pulmonary TB disease.  

4.2.3 Methods 

Hypothesis 

Our a-priori hypothesis was that there are no differences in the health care providers’ correct 

management of male versus female standardized patients with TB symptoms and TB disease. 

However, if the odds ratio of correct management of male and female standardized patients was 

more than 1.75, then we hypothesized that this difference was of public health importance. Our a-

priori hypothesis was based on the fact that none of the previous studies indicated the presence of 

gender differences by health care providers. We chose this odds ratio of 1.75 to denote public health 

significance warranting specific interventions as this corresponds to 10 to 12 point difference in 

correct management between the two genders in the proportion or percentage scale.  
 

Setting 

We used data from a larger, ongoing study on quality of TB care in the private sector in Delhi, 

Mumbai and Patna. This project is funded by the Bill & Melinda Gates Foundation, and is part of a 

larger intervention to improve TB care in India’s private sector. In all three cities, TB is a major 

public health problem with the annual notification rates for the year 2014 per 100,000 population 

being 294 (Delhi), 210 (Mumbai) and 77 (in Patna). Similar to all other urban areas in India, there 
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are a large number of private health care providers who are usually the first point of care and the 

predominant source of TB care.9,13 The private health care providers usually do not notify TB cases 

diagnosed and treated by them to the public health authorities.  Therefore, the notification rates of 

these cities mentioned above are an underestimate of the actual TB burden. The health care 

providers in the private sector comprise of qualified providers of allopathic system of medicine who 

hold a Bachelors in Medicine and Bachelors in surgery (MBBS) degree, qualified providers of any 

of the other alternate systems of medicine such as Ayurveda, Unani, Siddha and Homoeopathy 

(collectively called as AYUSH providers) and ‘other’ providers who are not qualified in any of 

these systems of medicine. The quality of TB care in the private sector is known to be relatively 

sub-optimal when compared to public health care providers.14    
 

Standardized patients  

In general, SPs are apparently healthy individuals who are recruited from local communities and 

trained to enact certain tracer medical conditions in a consistent manner. They visit pre-selected 

health care providers un-announced as any other patient and seek medical care. Soon after the 

clinical interaction, the SPs are debriefed about the interaction. They complete a structured 

questionnaire within an hour of the visit allowing the researchers to assess the various aspects of 

care.  
 

In the current study, four SP case scenarios were included: Case-1  presented with classic symptoms 

of TB (cough of 2 weeks or more, with fever, weight loss, and loss of appetite); Case-2 presented 

with classic symptoms of TB along with a chest X-Ray report suggestive of TB; Case-3 presented 

with classic symptoms of TB along with a sputum smear report positive for acid fast bacilli; and 

Case-4 presented with symptoms of TB with a previous history of TB disease plus a sputum smear 

report positive for acid fast bacilli. The detailed description of the cases and the expected correct 

case management for these cases as per the Standards of TB care in India15 is given in Table 1. 

(page 137) These four cases correspond to the four cases described in our previous validation study 

of the SP methodology for TB.12  
 

These case scenarios were developed and agreed by a Technical Advisory Committee made up of a 

multi-disciplinary team including clinicians, TB experts, anthropologists and program specialists in 

international and national recommendations. The case scenarios were used to understand what 

health care providers do when they see a patient with TB symptoms without any specific pointers 
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towards TB disease (Case-1) and cases with specific pointers towards TB disease such as chest X-

Ray report (Case-2), a positive sputum smear report (Case-3) and previous history of TB disease 

and a positive sputum smear report (therefore, at high risk of drug-resistant TB) (Case-4).  Each of 

these four cases was presented by both male and female SPs; this provided us an opportunity to 

study the gender differences in the health care providers’ management of these cases. A different 

group of patient actors (SPs) was used in each city. In Delhi, there were 17 SPs (10 male, 7 female); 

in Mumbai, 17 SPs (12 male, 5 female); and in Patna, 12 SPs (7 male, 5 female). 
 

Selection of health care providers for SP visits 

A total of 1346 health care facilities were selected for SP visits across the 3 cities. In Delhi 100 

health facilities were selected by convenient sampling from low income localities. In Patna, a pre-

study mapping of all health care providers in Danapur, Phulwarisharif and Patna blocks and in 

Mumbai, a pre-study mapping of health care providers from 15 high slum population wards of the 

city formed the sampling frame, from which, a mixture of allopathic (MBBS), AYUSH and ‘other’ 

health care providers were selected for the SP visits. In urban Patna 517 health facilities and in 

Mumbai 729 health facilities were selected by stratified, random sampling. These areas matched the 

overall private sector intervention funded by the Gates Foundation. The SPs visited health facilities 

in Delhi during Feb - March, 2014 and in Patna and Mumbai during Nov 2014 to June, 2015. 
 

The overall plan for the SP visits to the selected health facilities were as follows: each facility was 

visited by SP case-1 and one of the other three types of SP cases (case-2 or case-3 or case-4). 

Health facilities that contained more than one health care provider were visited by more than two 

standardized patients. Male or female standardized patients of each SP case type were randomly 

allocated to visit the selected health care facilities.  
 

According to this plan, SPs visited 1346 health care facilities in three cities and completed 3007 

interactions; 987 (73%) of the health facilities were visited by two SPs, 230 (17%) were visited by 3 

SPs, 82 (6%) were visited by one SP and the remaining 47 (4%) by more than 3 SPs.  The median 

number of SP visits to any given health facility was 2 (IQR 2 to 2; range 1-11). The number of SP-

health facility interactions –total and disaggregated by city, case and providers’ qualification- is 

given in Table 2a and 2b (page 138). Of these 3007 interactions, 2171 (73%) visits were by male 

SPs and the remaining 836 (27%) were by female SPs. Overall 1368 (45%) visits were to health 

facilities with allopathic (MBBS) qualified providers, 1056 (35%) visits were to health facilities 
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with AYUSH qualified providers and the remaining to health facilities with no or ‘other’ 

qualification providers.   
 

Of the 1346 health facilities, by design, very few health facilities were visited by both a male and 

female SP case of the same type (76 facilities were visited by both male and female SP Case-1, six 

facilities were visited by both male and female SP Case-2, two facilities were visited by both male 

and female SP Case-3 and three health facilities were visited by SP Case-4 three facilities.  

Therefore, we had very limited sample size to directly estimate the difference in how health 

facilities managed male vs female SPs. In order to increase the effective sample size, we pooled the 

data from all the three cities (Delhi, Patna and Mumbai).  

 

Data analysis 
 

The basic unit of analysis was a health facility-SP interaction. We chose health facility rather than 

health provider as the unit of analysis as in some instances it was difficult to ascertain whether all 

SPs who visited a particular health facility met the same provider or not.  All medicines prescribed 

by the health care providers were independently coded by two medical doctors with expertise in TB 

(SS) and infectious diseases (RS). The two coders were blinded from any provider and SP 

identifying details while classifying the medicines as steroids, anti-TB drugs, fluoroquinolones, or 

other broad-spectrum antibiotics. After this coding, we assessed the correctness of cases 

management (the primary outcome measure) as described in Table 1 (page 137).  
 

This study design wherein most of the health facilities were visited by at least two different types of 

SP cases was an advantage as the health facilities visited by more than one SP (94% of them) acted 

as their own controls and thereby reducing confounding that may arise as a result of the differences 

in the health care facility characteristics. 
 

As the SP methodology, by definition, controls for most of the patient related factors, we 

hypothesized that the overall differences in the management of cases by the health care providers 

mainly depended upon the type of case, the gender of the SP, study city and health care provider 

qualification. Therefore, after adjusting for the type of case, health care provider qualification, and 

city and by accounting for correlation of the outcomes at each health facility level, the observed 

differences in the management can be attributed to the gender of the SP. We used generalised linear 

binomial (logit) mixed effects regression and linear mixed effects regression models to obtain the 
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conditional estimate (at each facility level) of the relative odds or relative differences of 

management of male SPs versus female SPs for each type of case on 12 key parameters [a 

composite index of essential history questions, number of essential physical examination conducted 

(auscultation, throat examination, temperature and weight measurement), laboratory investigations 

(Chest-X-Ray, sputum smear examination, Xpert MTB/RIF, a molecular TB test), prescription of 

drugs (number of drugs prescribed, antibiotics, fluoroquinolones, anti-TB drugs and steroids) and 

whether TB was mentioned to the patients].   
 

We fit a random intercept logistic regression model to estimate the relative odds between the 

‘correct’ management of male SPs and female SPs. The model is illustrated below with the 

following notations:  

• Logit (Yijkqs)= log odds of correct management at health facility ‘i’,  for case ‘j’ , with 

gender ‘k’, with provider qualification ‘q’ at  city ‘s’,  

• v0i = Random intercept for each health facility i (i=1 to 1346),  

• G=Gender of the SP (k=Female, Male),  

• C=type of SP case (j=Case-1, Case-2, Case-3 and Case-4),  

• Q=Provider qualification (q=allopathic (MBBS), AYUSH, Others),  

• S= Study site (s=Delhi, Mumbai and Patna). 

• β=coefficients 

• Model: Logit (Yijkqs)= β0 + v0i + β1*Gk + β2*Cj + β3*Qjq + β4*Ss +εijkqs 

where the exponentiation to the ‘e’ of the coefficient β1 is interpreted as the odds ratio for 

management of male SPs  versus female SPs at each health facility level, the random intercepts v0i 

indicating individual health care facility effects with a distribution ~N (0, σp
2), and εij , the residuals 

of the model with a standard logistic distribution.  We assessed gender differences in correct 

management by pooling the data across three cities (overall)- so as to increase the sample size for 

answering key research question-, and also stratified by a) cities, b) types of SP cases and c) health 

care providers’ qualification. All analyses were done by using Stata 12.1 (Stata Corporation, 

College Station, TX). 
 

Assessing presence of unmeasured confounders 

Other than the variables that we adjusted in our analysis, we assessed for the presence of  other un-

measured provider and health facility related factors that can act as confounders (such as 
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differences in the health providers knowledge about TB disease and its management, availability of 

diagnostic and treatment facilities in the vicinity etc.,). In our study each health care facility was 

visited by either a male or a female standardized patient of a particular case type followed or 

proceeded by other case types. For example, health care facilities were visited by either male SP1 or 

female SP1 (and very rarely both), and preceded or followed by visits by male Case-2 or female 

Case-2/ male Case-3 or female Case-3 / male Case-4 and female Case-4. Very rarely health care 

facilities were visited by the same case and gender. Therefore, when estimating the differences in 

correct management for male SP-1 and female SP-1, certain factors other than the provider 

qualification and city (such as provider knowledge or availability of diagnostic and treatment 

facilities etc.,), could act as unmeasured confounders. To check whether such unmeasured 

confounding exists, we did a balance analysis by comparing how the group of health care facilities 

(HCF) who received male and female SPs managed other SP case types. i.e., we checked for the 

following assumptions:  

1. E (Yij | HCF visited by Female SP1) = E(Yij | HCF visited by male SP1). That is, whether 

the performance/probability of correct management (Y) for the case i  (i=2,3, 4) of gender j 

(j=male, female) is the same in the group of health care facilities who were visited by female 

SP-1 and male SP-1 after adjusting for provider qualification and city fixed effects 

2. E (Yij | HCF visited by Female SP2) = E(Yij | HCF visited by male SP2). That is, whether 

the performance/probability of correct management (Y) for the case i  (i=1,3, 4) of gender j 

(j=male, female) is the same in the group of health care facilities who were visited by female 

SP-2 and male SP-2 after adjusting for provider qualification and city fixed effects 

3. E (Yij | HCF visited by Female SP3) = E(Yij | | HCF visited by male SP3). That is, whether 

the performance/probability of correct management (Y) for the case i  (i=1,2, 4) of gender j 

(j=male, female) is the same in the group of health care facilities who were visited by female 

SP-3 and male SP-3 after adjusting for provider qualification and city fixed effects 

4. E (Yij | HCF visited by Female SP4) = E(Yij | | HCF visited by male SP4). That is, whether 

the performance/probability of correct management (Y) for the case i  (i=1, 2,3) of gender j 

(j=male, female) is the same in the group of health care facilities who were visited by female 

SP-4 and male SP-4 after adjusting for provider qualification and city fixed effects. 
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If the above four assumptions were correct, then we can assume that there were no unmeasured 

confounders.   

 

Ethics approvals 

The standardized patient study has received ethical approvals from McGill University in Montreal, 

Canada (MUHC study code 13-269-BMB for the Delhi component, and MUHC study code 14-137-

BMB for Mumbai and Patna component) and the Institute of Socio-economic Research on 

Development and Democracy (ISERDD) in Delhi, India. The study received waiver from obtaining 

informed consent from the health care providers or their facilities.  

4.2.4 Results 

Table 3 (page 139)  shows the quality of TB care for SPs. Overall, 36% (95%CI: 34-38) of the SPs 

were correctly managed; higher proportion of Case-2 were correctly managed [59% (95% CI: 54-

63] followed by Case-1 [39% (95% CI: 36-42)], Case-3 [32% (95% CI: 27-37)] and Case-4 [15% 

(95% CI: 12-19)]. Among health care providers, allopathic (MBBS) qualified providers managed 

relatively higher proportion of cases correctly [52% (95% CI: 49-56)], while health care providers 

with AYUSH qualification managed the least proportion of cases correctly [18% (95% CI: 16-20]. 

Among cities, providers in Mumbai [38%; 95% CI: 35-41] and Patna [38%; 95% CI: 34-42] 

managed relatively higher proportion of cases correctly when compared to providers in Delhi [21%; 

95% CI: 15-26]. 
 

Table 3 (page 139) also shows the gender differences in the ‘correct’ management of cases overall 

and stratified by SP case type, provider qualification and city.  Overall, 35% [95% CI: 33-38] of the 

male SPs and 39% [95% CI: 35-42] of the female SPs were correctly managed. There was no 

statistical difference in the odds of correct management between male SPs and female SPs after 

adjusting for the four types of cases, provider qualification, three cities, and individual facility 

effects [adjusted Odds ratio of 1.08 (95% CI: 0.87-1.34)].  
 

Stratified analysis across the three cities and across the four types of cases did not show any 

statistically significant gender differences in the ‘correct’ management of cases. However, stratified 

analysis by provider qualification showed that while allopathic (MBBS) providers managed SP 
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cases more often correctly than providers with other qualification, their adjusted odds of correctly 

managing male SPs were 1.51 times [95% CI: 1.08-2.07] higher than that of female SPs.   

Table 4 (page 140) shows the gender differences on 12 key parameters related to quality of TB care. 

Health care providers asked on an average about 48% [95% CI: 46-49] of the essential history 

questions to both male SP and female SPs. They conducted on an average about 1.6 [95% CI: 1.5-

1.7] of the 4 essential clinical exams (auscultation, weight & temperature assessment and throat 

examination) to both male and female SPs. The clinical history questions that were asked and the 

clinical exams conducted for male and female SPs are given in detail in Table 5 (page 141). While 

there were some statistically significant gender differences in asking SPs about a few clinical 

history questions, at the composite level there were no statistically significant differences as shown 

in Table 4 (page 140).  Table 4 further shows, that chest radiography was the most common 

investigation that health care providers requested SPs to get done [41% (95%CI: 39-43)] for both 

male and female SPs followed by sputum smear examination [13% (95% CI: 11-15) for male SPs 

and 19% (95% CI: 16-22) for female SPs]. Xpert MTB/RIF test was requested in 5% [95% CI: 3-6] 

of the male and female SPs.  Health care providers prescribed at least one medication to 87% [95% 

CI:85-89] of the male SPs and 82% [95% CI: 80-85] of the female SPs. On an average they 

prescribed about 3.8 and 3.4 different medicines per interaction for male SPs and female SPs 

respectively. Antibiotics were prescribed for 51% [95% CI: 51-56] of the male SPs and 61% [95% 

CI:57-64] for female SPs; fluoroquinolone group of antibiotics were prescribed for 12% [95% CI: 

10-13] of the male SPs and 16% [95% CI: 13-19] of the female SPs; anti-TB drugs were prescribed 

for 4% [95% CI: 3-5] of the male SPs and 6% [95% CI: 6-8] of the female SPs; and steroids were 

prescribed for about 6% [95% CI:5-7] of the male SPs and 7% [95% CI: 5-9] of the female SPs. 

Health care providers had mentioned the possibility of TB to 37% [95% CI: 34-39] of the male SPs 

and 40% [95% CI: 36-43] of the female SPs.  After adjusting for different types of cases, provider 

qualification, city fixed effects and after accounting for health facility random effects we did not 

find any statistically significant gender differences on any of these parameters.   
 

Assessment for unmeasured confounders 

Table 6 (pages. 142-143) shows the differences in the correct management of other SP cases by the 

same health care facilities who received either male or female SPs of a particular case type. As it 

can be seen in this table, apart from 2 instances, there are no statistically significant differences in 

the management of cases by different groups of health facilities implying that the health care 
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facilities that were visited by male or female SPs of a particular case had similar management 

capacities and there is unlikely to be any unmeasured confounders.  Therefore other than health care 

provider qualification, case-type, city fixed effects and provider random effects, we can assume that 

there are unlikely to be any unmeasured confounders.  
 

Additional analysis 

The detailed stratified analysis showing gender differences across the 12 parameters stratified by 

case type (Table 7, pages 144-146), by health care provider qualification (Table 8, page no. 147-

148) and by each city (Table 9, page no. 149-150), While we found some statistically significant 

gender differences on some parameters, the magnitude of the gender difference was not more than 

10% in most of these instances and therefore, they are unlikely to be of public health or clinical 

importance. 

4.2.5 Discussion 

To our knowledge, this is the first study in India assessing gender differences in health care 

providers’ management of persons with features of pulmonary TB by using standardized patients 

and found no major differences. The strengths of the study include the SP methodology, large 

number of SP-health care facility visits with at least two SP visits to most of the health facilities and 

data from three large cities located in different parts of the country. In our analysis we assessed 

gender differences not only for correct management, but also on 12 different parameters and did not 

find any major differences that are large enough to be of public health importance. Under the 

assumption of no unmeasured confounding, the study results are reliable, valid and generalizable to 

private health care provider in these cities.   

 

The limitations of the study include:  First, the overall larger SP study was not primarily designed 

to study the gender differences in health care providers’ management practices, and different 

recruitment challenges existed across the cities in identifying and retaining female SPs in particular. 

And therefore, we may not have adequate sample size/power to describe all the nuances of the 

gender differences in management including the sample size for our balance analysis. However, we 

had adequate power to assess whether the odds ratio of “correct management” not beyond 1.75 at 

the aggregate level (i.e., both the upper and the lower bounds of the 95% CI of the odds ratio was 

between 0.57-1.75, a key feature that suggests equivalence as per our definition of the maximum 
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permissible difference). We believe that a larger sample size would have increased the precision but 

not the relative levels of central estimates of the odds ratios and therefore, from a public health 

point of view, we feel that the gender differences in health care providers are unlikely to be huge.  

Second, in this study, our methodology reflects what health care providers do when they come 

across a completely ‘unknown’ or a ‘new’ patient seeking medical care. If their practices are 

different for those patients that frequently visit them for all types of ailments and are ‘known’ to 

them, then extrapolating this study findings to those patients may not be appropriate. Third, we 

have assumed that at the individual facility level, health care provider practices are consistent for a 

particular case presentation. If the practice is inconsistent, then our study design may not be able to 

identify correctly the characteristics of individual health care facilities who manage correctly and 

those who do not. In such a scenario, the average estimates for the group are more likely to be 

consistent rather than at the individual level. Fourth, we assessed the correctness of case 

management from an allopathic medicine system perspective. Nearly 55% of health care providers 

included in our study did not have a qualification in allopathic medicine and their systems of 

medicine may recommend an alternative way of managing TB and therefore assessing their 

management from allopathic perspective may appear incorrect. A recent ethnographic study from 

Mumbai show that more than 90% of the non-allopathic qualified providers interviewed followed 

allopathic system for diagnosis and treatment for TB and therefore assessing their practice from an 

allopathic system perspective does not appear to be unreasonable.16  Lastly, our study was entirely 

focused on private healthcare providers in India, and does not provide any insights into whether 

male and female patients are managed differently in the public sector national TB program. 

 

Despite these limitations, there are three major findings from our study that have public health 

implications.  First, the overall levels of correct management were low for both genders across 

cases and health care provider categories and this should be a cause for major concern from the TB 

control point of view. Irrespective of the genders, health care providers were not asking the relevant 

questions, were not suspecting TB, and were not ordering microbiological tests that would help 

diagnose TB early. Instead, more than 80% of the health care providers prescribed medicines, half 

of which contained antibiotics, majority of which, do not have any role in TB care.  The 

prescription of fluoroquinolone antibiotics and steroids is particularly worrisome as they can 

suppress symptoms and lead to delays in TB diagnosis.17 Second, at the aggregate level there were 

no statistically significant gender differences in the management of cases. Therefore, our concerns 
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about health care providers being responsible for gender differences in the delays in diagnosis 

and/or inappropriate management may not be true. Third, our stratified results indicate that despite 

providing higher levels of correct management, health facilities with allopathic (MBBS) qualified 

health care providers are more likely to show gender differences with an adjusted odds ratio of 1.5 

in favor of male SPs.  The reasons why allopathic (MBBS) providers showed these gender 

differences are not clear. This could partly be due to their prior knowledge of TB being more 

common in males than females. Though this is epidemiologically true, health care providers are 

expected not to show any differences in managing patients of either gender with features highly 

suggestive of TB. Therefore, there is an urgent need to better understand provider behavior with 

regards to gender, and undertake measures to reduce these differences in practices.   

4.2.6 Conclusion 

This study along with many other previous studies examined in a recent systematic review 14 

contribute to the growing body of evidence showing considerable deficiencies in health care 

providers’ management of TB in India. The low levels of correct management for both male and 

female SPs and the presence of gender differences at health facilities with allopathic providers is of 

concern.  Qualitative research aimed at understanding the reasons for low levels of correct 

management, gender differences by allopathic providers and targeted interventions aimed at 

addressing these reasons - are urgently needed to improve TB management in both genders.  Since, 

India is the country with highest number of TB cases in the world, addressing these deficiencies and 

creating a health system environment that promotes optimal care, especially in the private sector, 

will have a major impact on global TB control.  
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4.2.8 Tables  

Table 1: Standardized patient case scenarios and their correct management according to 

Standards of TB Care in India  

 

Standardized Patient Case scenarios Expected correct Case management 

Case-1: Classic case of presumed tuberculosis 
with 2–3 weeks of cough, fever, loss of appetite, 
loss of weight 
 

Recommendation for sputum testing or 
chest radiograph, or referral to a public 
DOTS centre or qualified provider 
 

Case-2*: Classic case of presumed tuberculosis in 
a patient who has had 2–3 weeks of cough and 
fever and   history of taking a broad-spectrum 
antibiotic (amoxicillin) for 1 week, given by 
another health-care provider, with no 
improvement and also carrying a Chest X-Ray 
and its report suggestive of TB 
 

Recommendation for sputum testing or 
Chest X-Ray, or referral to a public DOTS 
centre or qualified provider 

Case-3: Cough of 4 weeks with fever, loss of 
appetite, loss of weight and a positive sputum 
smear report for tuberculosis from a public health 
facility 

Either referral to a public DOTS centre, a 
qualified private provider or specialist, or 
(in the case of a qualified private provider) 
initiation of treatment with standard, four-
drug, first-line anti-tuberculosis therapy 
(isoniazid, rifampicin, pyrazinamide, and 
ethambutol [the HRZE regimen]) 
 

Case-4: Chronic cough, a positive sputum smear 
report for tuberculosis from a public health 
facility, and, if asked, a history of previous, 
incomplete treatment for tuberculosis, which 
would raise the suspicion of multidrug-resistant 
tuberculosis 

Recommendation for any drug-
susceptibility test (culture, line probe assay, 
or Xpert MTB/RIF) or referral to a public 
DOTS centre or a specialist 
 

* In Delhi, there was a small change in SP Case-2 presentation- they did not carry the Chest X-Ray and its report 
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Table 2a: Standardized patient (SP)-health facility visits disaggregated by case, gender and city 

Cities Female SP Male SP Total 
Delhi       

Case1 38 37 75 
Case2 19 56 75 
Case3 14 36 50 
Case4 22 28 50 

Delhi Subtotal 93 (37%) 157 (63%) 250 
Patna       

Case1 209 423 632 
Case2 76 76 152 
Case3 81 82 163 
Case4 87 87 174 

Patna subtotal 453 (40%) 668 (60%) 1121 
Mumbai       

Case1 77 727 804 
Case2 127 120 247 
Case3 33 171 204 
Case4 53 328 381 

Mumbai Subtotal 290 (18%) 1346 (82%) 1636 
 Grand Total  836 (28%) 2171 (72%) 3007 (100%) 

 

Table 2b: Number of standardized patient-health facility visits disaggregated by case, gender and 

health care facilities with provider qualification 

Type and 
gender of  

 Health care facilities with provider Qualification Total 
Allopathic (MBBS) AYUSH Others N (%) 

Case1-Male 504 463 220 1,187 (39) 
Case1-Female 187 59 78 324 (11) 
Case2-Male 115 87 50 252 (8) 
Case2-Female 114 61 47 222 (7) 
Case3-Male 119 114 56 289 (10) 
Case3-Female 70 25 33 128 (4) 
Case4-Male 172 209 62 443 (15) 
Case4-Female 87 38 37 162 (5) 
Total -N (%) 1368 (45%) 1056 (35%) 583 (20%) 3,007 (100) 

*For description of cases, please see table 1; MBBS= Bachelor of Medicine, Bachelor of Surgery; 
AYUSH= Ayurveda, Unani, Siddha and Homeopathy 
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Table 3: Gender differences in the correct management of standardized patients presenting with pulmonary TB symptoms and disease 

  
Total 

Male  SPs  Female SPs 
Gender differences (Male 

:Female)  

  

N Proportion 
correctly 
managed 
 (95% CI) N 

Proportion 
correctly 
managed 
 (95% CI) N 

Proportion 
correctly 
managed  
(95% CI) 

Adjusted 
OR*  95% CI 

P-
value  

Overall  3007 0.36 (0.34-0.38) 2171 0.35 (0.33-0.38) 836 0.39 (0.35-0.42) 1.08 (0.87-1.34) 0.475 
                  
Stratified by SP Case Types                 

Case-1 1511 0.39 (0.36-0.42) 1,187 0.39 (0.36-0.42) 324 0.37 (0.32-0.43) 1.40 (0.88-2.24) 0.157 
Case-2 474 0.59 (0.54-0.63) 252 0.57 (0.51-0.63) 222 0.59 (0.53-0.66) 1.68 (0.75-3.74) 0.206 
Case-3 417 0.32 (0.27-0.37) 289 0.31 (0.26-0.37) 128 0.34 (0.25-0.42) 0.55 (0.23-1.30) 0.177 
Case-4 605 0.15 (0.12-0.19) 443 0.15 (0.12-0.18) 162 0.17 (0.10-0.22) 1.00 (0.55-1.80) 0.998 

Stratified by Provider qualification                 
Allopathic (MBBS) Providers 1368 0.52 (0.49-0.56) 910 0.56 (0.52-0.59) 458 0.46 (0.41-0.50) 1.51 (1.08-2.07) 0.011 

AYUSH Providers 1056 0.18 (0.16-0.20) 873 0.16 (0.13-0.19) 183 0.27 (0.20-0.33) 0.72 (0.44-1.15) 0.169 
Other Providers 583 0.31 (0.28-0.36) 388 0.31 (0.26-0.36) 195 0.33 (0.26-0.39) 0.74 (0.46-1.20) 0.228 

Stratified by City                 
Delhi 250 0.21 (0.15-0.26) 157 0.21 (0.14-0.27) 93 0.20 (0.12-0.29) 0.86 (0.43-1.71) 0.661 
Patna 1121 0.38 (0.34-0.42) 668 0.40 (0.36-0.44) 453 0.34 (0.29-0.38) 1.30 (0.94-1.79) 0.108 

Mumbai 1636 0.38 (0.35-0.41) 1,346 0.35 (0.32-0.37) 290 0.52 (0.46-0.58) 0.93 (0.64-1.35) 0.712 
For definitions of Case-1, Case-2, Case-3 & Case-4 and the correct management- please see Table 1;  MBBS= Bachelor of Medicine& Bachelor of 
Surgery; AYUSH= Ayurveda, Unani, Siddha and Homeopathy; mixed effect logit models used to assess adjusted odds ratios, robust standard errors. 
*Adjusted for case type, provider qualification, city fixed effects and health facility random effects except for the stratifying variable 
Note: SE for means and proportions are robust standard errors adjusted for 1346 clusters at health facility level. 
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Table 4: Overall Gender differences in management of standardized patients (SPs) with TB symptoms and disease by health care providers 
in 3 cities (pooled) 

Parameters 
Male SPs 
(N=2171)  

Female SPs 
(N=836) 

Difference in means / odds ratios after adjusting for SP case, 
provider qualification, city fixed effects and provider random 

effects 
  Mean (95% CI) Mean (95% CI) Mean difference (Male-Females)* 95% CI P-value  
History Checklist Completion%  0.48 (0.46-0.49) 0.47 (0.45-0.49) -0.008 ( -0.02 to 0.01) 0.396 
Number of clinical exams conducted (#) 1.58 (1.53-1.63) 1.58 (1.50-1.67) 0.013 (-0.06 to 0.087) 0.732 
Number of medicines prescribed 3.80 (3.70-3.91) 3.38 (3.23-3.52) 0.058 (-0.09 to 0.21) 0.454 
  

  
      

Health care providers-Prescribed Proportion Proportion Adjusted Odds ratios** 
  Chest X-Ray 0.41 (0.39-0.43) 0.41 (0.37-0.44) 1.20 (0.95 to 1.53) 0.125 

Sputum smear examination 0.13 (0.11-0.15) 0.19 (0.16-0.22) 0.90 (0.67 to 1.19) 0.453 
Xpert MTB/RIF  0.05 (0.03-0.06) 0.05 (0.03-0.06) 1.22 (0.81 to 1.86) 0.336 
Any medication 0.87 (0.85-0.89) 0.82 (0.80-0.85) 1.26 (0.92 to 1.74) 0.15 
Antibiotics 0.54 (0.51-0.56) 0.61 (0.57-0.64) 0.89 (0.69 to 1.13) 0.338 
Fluoroquinolones 0.12 (0.10-0.13) 0.16 (0.13-0.19) 0.90 (0.66 to 1.23) 0.512 
Steroids 0.06 (0.05-0.07) 0.07 (0.05-0.09) 1.19 (0.75 to 1.88) 0.469 
Anti-TB drugs 0.04 (0.03-0.05) 0.06 (0.05-0.08) 1.21 (0.79 to 1.83) 0.379 
Mentioned TB 0.37 (0.34-0.39) 0.40 (0.36-0.43) 0.96 (0.78 to 1.19) 0.725 
 * calculated using mixed effects linear models; ** calculated using mixed effects logit models; 
Note: SE for means and proportions are robust standard errors adjusted for 1346 clusters at health facility level.
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Table 5:  History questions and physical examination conducted by health care providers for 
standardized patients (SPs) 

 
Male SPs 
N=2171 

Female SPs  
N=836 

Gender differences (Male: Female) 
adj OR* (95% CI) P-Value 

Patients were asked about 
Proportion  
(95% CI) 

Proportion 
(95%CI)     

Duration of cough 0.92 (0.91-0.93) 0.91 (0.89-0.93) 1.05 (0.79-1.40) 0.697 
Sputum 0.70 (0.68-0.72) 0.68 (0.65-0.71) 1.00 (0.83-1.20) 0.992 

Blood in sputum 0.24 (0.22-0.26) 0.28 (0.25-0.31) 0.99 (0.81-1.21) 0.942 
Fever 0.79 (0.77-0.81) 0.73 (0.70-0.76) 1.34 (1.1-1.63) 0.004 

Weight loss 0.23(0.21-0.26) 0.29 (0.26-0.32) 0.76 (0.61-0.95) 0.014 
Loss of appetite 0.37(0.35-0.39) 0.44 (0.40-0.47) 0.87 (0.72-1.05) 0.153 

Chest Pain 0.24 (0.22-0.26) 0.34 (0.30-0.37) 0.57 (0.47-0.70) <0.001 
Wheezing 0.03 (0.02-0.04) 0.08 (0.06-0.10) 0.35 (0.24-0.50) <0.001 

Difficulty breathing 0.22 (0.20-0.24) 0.29 (0.26-0.32) 0.64 (0.52-0.78) <0.001 
Past history of TB 0.23 (0.21-0.25) 0.25 (0.21-0.28) 1.01 (0.80-1.28) 0.902 

Family history of TB 0.14 (0.12-0.16) 0.20 (0.17-0.23) 0.68 (0.53-0.88) 0.003 
Alcohol consumption 0.12 (0.10-0.13) 0.00 (0.00-0.001) 47.2 (14-153) <0.001 

Diabetes Mellitus 0.05 (0.03-0.06) 0.10 (0.07-0.12) 0.55 (0.40-0.76) <0.001 
Tobacco smoking 0.23 (0.21-0.25) 0.01 (0-0.01) 53 (21-131) <0.001 

HIV infection 0.01 (0-0.02) 0.01 (0-0.01) 2.90 (1.0-8.45) 0.05 
Physical examination       

 Auscultation 0.80 (0.78-0.82) 0.73 (0.70-0.76) 1.19 (0.95-1.47) 0.117 
Temperature 0.20 (0.18-0.22) 0.25 (0.21-0.28) 0.91 (0.74-1.11) 0.368 

Throat Examination 0.37 (0.35-0.39) 0.34 (0.31-0.38) 1.10 (0.92-1.31) 0.301 
Weight 0.20 (0.18-0.23) 0.26 (0.23-0.29) 0.97 (0.77-1.22) 0.81 

* adjusted for case type, provider qualification, city fixed effects and facility level random effects 
Note: SE for means and proportions are robust standard errors adjusted for 1346 clusters at health facility level. 
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Table 6: Correct management of SPs by different groups of health facilities 
 
SP cases that 
also visited 
health facilities 
visited by male 
SP1 or female 
SP1  

Health facilities visited 
by Male SP1  

Health facilities 
visited by Female SP1  

Difference in management of SP 
case (described in the first column)  

N 

Proportion 
correctly 
managed N 

Proportion 
correctly 
managed 

Difference in 
proportion (95% CI)* P-value  

Male SP2 190 0.62 67 0.52 -0.03 (-0.19 to 0.13) 0.72 
Male SP3 235 0.30 67 0.28 0.0001(-0.11 to 0.11) 0.999 
Male SP4 372 0.15 82 0.24 -0.07 (-0.24 to 0.09) 0.415 
Female SP2 177 0.60 54 0.66 -0.061 (0.23 to 0.11)  0.491 
Female SP3 102 0.32 43 0.42 -0.18 (-0.40 to 0.035) 0.099 
Female SP4 111 0.12 41 0.26 -0.14 (-0.27 to -0.005) 0.042 
              
SP cases that 
also visited 
health facilities 
visited by male 
SP2 or female 
SP2  

Health facilities visited 
by Male SP2  

Health facilities 
visited by Female SP2  

Difference in management of SP 
case (described in the first column) 

N 

Proportion 
correctly 
managed N 

Proportion 
correctly 
managed 

Difference in 
proportion (95% CI) * P-value  

Male SP1 227 0.44 207 0.46 0.019 (-0.06 to 0.098) 0.626 
Male SP3 32 0.47 27 0.44 0.006  (-0.28 to 0.29) 0.966 
Male SP4 50 0.34 47 0.38 -0.032 (-0.26 to 0.20) 0.779 
Female SP1 68 0.34 58 0.36 0.12 (-0.04 to 0.29) 0.155 
Female SP3 11 0.45 9 0.66 0.25 (-0.85 to 1.36) 0.632 
Female SP4 25 0.28 7 0.42 0.101 (-0.45 to 0.65) 0.71 
              
SP cases that 
also visited 
health facilities 
visited by male 
SP3 or female 
SP3 

Health facilities visited 
by Male SP3 

Health facilities 
visited by Female SP3 

Difference in management of SP 
case (described in the first column) 

N 

Proportion 
correctly 
managed N 

Proportion 
correctly 
managed 

Difference in 
proportion (95% CI) * P-value  

Male SP1 270 0.43 126 0.43 0.012 (-0.09 to 0.11) 0.818 
Male SP2 31 0.45 11 0.27 -0.14 (-0.46 to 0.18) 0.379 
Male SP4 39 0.33 16 0.31 0.16 (-0.15 to 0.47) 0.319 
Female SP1 71 0.36 45 0.42 0.02 (-0.16 to 0.20) 0.821 
Female SP2 25 0.4 9 0.44 0.35 (-0.06 to 0.78) 0.096 
Female SP4 11 0.45 3 0.33 0.45 (-0.38 to 1.29) 0.26 
              
SP cases that 
also visited 
health facilities 

Providers who 
received Male SP4 and 
also received other SPs 

Providers who 
received Female SP4 

and also received 
Difference in management of SP 

case (described in the first column) 
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visited by male 
SP4 or female 
SP4 

other SPs 

N 

Proportion 
correctly 
managed N 

Proportion 
correctly 
managed 

Difference in 
proportion (95% CI) * P-value  

Male SP1 399 0.4 117 0.47 0.001 (-0.09 to 0.093) 0.983 
Male SP2 40 0.57 25 0.4 -0.03 ( -0.29 to 0.22) 0.766 
Male SP3 29 0.48 12 0.58 -0.1 (-0.49 to 0.29) 0.607 
Female SP1 73 0.39 41 0.41 -0.06 (-0.25 to 0.13) 0.514 
Female SP2 36 0.64 7 0.71 0.05  (-0.37 to 0.47) 0.804 
Female SP3 12 0.66 3 0.66 4.93E-17 (-0.76 to 0.76) 1 
* After adjusting for provider qualification, city fixed effects by linear mixed effects GLS regressions 
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Table 7: Gender differences in the management of standardized patients (SP) stratified by type of cases 

SP Case 1 
Male SP1 
(N=1187) 

Female SP1 
(N=324) 

Difference in 
means/ 

proportions* 95% CI P-value  
 Mean (95% CI) Mean (95% CI)    
History Checklist%  0.47 (0.46-0.48) 0.5 (0.48-0.53) -0.070 (-0.01 to -0.045) <0.0001 
Number of clinical exams 1.64 (1.58-1.70) 1.83 (1.70-1.95) -0.120 (-0.25 to -0.004) 0.042 
Number of medicines 4.12 (4.01-4.23) 3.73 (3.55-3.91) -0.002 (-0.21 to 0.21) 0.98 
 Proportion Proportion    
Chest X-Ray 0.37 (0.34-0.40) 0.35 (0.29-0.40) 0.037 (-0.01 to 0.09) 0.165 
Sputum smear 0.09 (0.08-0.11) 0.06 (0.04-0.09) 0.056 (0.02 to 0.09) 0.002 
Xpert MTB/RIF 0.02 (0.01-0.03) 0.009 (0.00-0.02) 0.003  (-0.01 to 0.02) 0.764 
Any medication 0.94 (0.93-0.95) 0.93 (0.89-0.95) 0.004 (-0.03 to 0.035) 0.792 
Antibiotics 0.61 (0.58-0.63) 0.72 (0.67-0.77) -0.038 (-0.1 to 0.02) 0.211 
Fluoroquinolones 0.11 (0.09-0.13) 0.18 (0.13-0.22) -0.016 (-0.06 to 0.03) 0.461 
Steroids 0.07 (0.05-0.08) 0.09 (0.06-0.13) -0.004 (-0.04 to 0.03) 0.825 
Anti-TB drugs 0.00 0.00 -0.003 (-0.006 to 0.0004) 0.089 
Mentioned TB 0.18 (0.16-0.20) 0.16 (0.12-0.20) -0.006 (-0.05 to 0.042) 0.811 
Correct management  0.39 (0.36-0.42) 0.37 (0.32-0.43) 0.040 (-0.014 to 0.090 0.145 
            

SP case 2 
Male SP2 
(N=252) 

Female SP2 
(N=222) 

Difference in 
means / 

Proportions* 95% CI P-value  
 Mean Mean    
History Checklist%  0.41 (0.38-0.45) 0.36 (0.33-0.38) 0.094 (0.05 to  0.13) <0.0001 
Number of clinical exams 1.62 (1.48-1.75) 1.31 (1.18-1.44) 0.305 (0.13 to 0.48) 0.001 
Number of medicines 3.4 (3.12-3.66) 3.21 (2.90-3.51) -0.110 (-0.50 to 0.28) 0.578 
 Proportion Proportion    
Chest X-Ray 0.24 (0.18-0.29) 0.27 (0.21-0.32) -0.005 (-0.08 to 0.07) 0.904 
Sputum smear 0.21 (0.16-0.26) 0.30 (0.24-0.36) -0.060 (-0.14 to 0.017) 0.127 
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Xpert MTB/RIF 0.09 (0.05-0.12) 0.09 (0.05-0.13) 0.021 (-0.02 to 0.07) 0.372 
Any medication 0.79 (0.74-0.84) 0.76 (0.70-0.82) 0.000 (-.074 to 0.074) 0.998 
Antibiotics 0.47 (0.41-0.53) 0.53 (0.46-0.59) -0.052 (-0.14 to 0.03) 0.236 
Fluoroquinolones 0.10 (0.06-0.14) 0.13 (0.09-0.17) -0.028 (-0.08 to 0.03) 0.332 
Steroids 0.08 (0.04-0.11) 0.05 (0.02-0.08) 0.013 (-0.03 to 0.06) 0.557 
Anti-TB drugs 0.15 (0.11-0.19) 0.14 (0.10-0.19) 0.043 (-0.014 to 0.10) 0.142 
Mentioned TB 0.46 (0.39-0.52) 0.57 (0.50-0.63) -0.051 (-0.14 to 0.034) 0.236 
Correct management  0.58 (0.51-0.63) 0.60 (0.53-0.66) 0.054 (-0.03 to 0.14) 0.206 
            

SP Case 3 
Male SP3 
(N=289) 

Female SP3 
(N=128) 

Difference in 
means/ 

Proportions 95% CI P-value  
 Mean Mean    
History Checklist% 0.63 (0.59-0.66) 0.51 (0.46-0.56) 0.115 (0.06 to 0.17) <0.0001 
Number of clinical exams  1.29 (1.17-1.41) 1.32 (1.15-1.48) 0.095 (-0.11 to 0.30) 0.361 
Number of medicines 3.31 (3.03-3.58) 2.91 (2.53-3.30) 0.227 (-0.28 to 0.73) 0.376 
 Proportion Proportion    
Chest X-Ray 0.59 (0.53-0.65) 0.51 (0.43-0.60) 0.072 (-0.02 to 0.17) 0.148 
Sputum smear 0.13 (0.09-0.17) 0.18 (0.11-0.24) -0.028 (-0.10 to 0.05) 0.479 
Xpert MTB/RIF 0.06 (0.03-0.09) 0.06 (0.02-0.10) -0.029 (-0.08 to 0.02) 0.237 
Any medication 0.75 (0.69-0.79) 0.73 (0.65-0.81) 0.048 ( -0.05 to 0.14) 0.328 
Antibiotics 0.44 (0.37-0.49) 0.55 (0.45-0.63) 0.006 ( -0.1 to 0.11) 0.916 
Fluoroquinolones 0.14 (0.10-0.18) 0.16 (0.09-0.22) 0.069 (-0.007  to 0.144) 0.07 
Steroids 0.07 (0.04-0.10) 0.06 (0.02-0.10) 0.010 (-0.05 to 0.07) 0.718 
Anti-TB drugs 0.13 (0.09-0.17) 0.13 (0.07-0.18) 0.019 (-0.05 to 0.09) 0.603 
Mentioned TB 0.77 (0.71-0.82) 0.70 (0.61-0.77) 0.009 (-0.08 to 0.10) 0.849 
Correct management  0.31 (0.26-0.37) 0.34 (0.25-0.42) -0.086 (-0.19 to 0.015) 0.096 
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SP Case 4 
Male SP4 
(N=443) 

Female SP4 
(N=162) 

Difference in 
means/propo

rtions  95% CI 

P-value 
for the 

difference 
(t-test) 

 Mean Mean    
History Checklist % 0.43 (0.41-0.45) 0.52 (0.47-0.56) -0.070  (-0.12 to -0.03) 0.001 
Number of clinical exams  1.59 (1.50-1.68) 1.67 (0.49-1.85) -0.041 (-0.23  to 0.147) 0.665 
Number of medicines 3.52 (3.31-3.74) 3.29 (2.96-3.62) -0.280 ( -0.68 to 0.12) 0.168 
 Proportion Proportion    
Chest X-Ray 0.52 (0.47-0.57) 0.64 (0.57-0.71) 0.105 (-0.14 to 0.014) 0.105 
Sputum smear 0.2 (0.16-0.24) 0.31 (0.24-0.38) -0.069 (-0.15 to 0.010) 0.086 
Xpert MTB/RIF 0.08 (0.05-0.11) 0.04 (0.01-0.07) 0.018 (-0.03 to 0.07) 0.46 
Any medication 0.82 (0.78-0.85) 0.79 (0.72-0.85) -0.029 (-0.10 to 0.05) 0.453 
Antibiotics 0.47 (0.42-0.51) 0.53 (0.45-0.60) -0.019 (-0.11 to 0.08) 0.698 
Fluoroquinolones 0.11 (0.08-0.14) 0.17 (0.11-0.23) -0.010 (-0.07 to 0.05) 0.75 
Steroids 0.03 (0.01-0.05) 0.08 (0.04-0.12) -0.025 (-0.06 to  0.013) 0.202 
Anti-TB drugs 0.03 (0.01-0.05) 0.02 (0.00-0.05) 0.012 (-0.021 to 0.044) 0.484 
Mentioned TB 0.55 (0.50-0.60) 0.41 (0.33-0.48) -0.002 (-0.09 to 0.09) 0.962 
Correct management  0.15 (0.12-0.18) 0.17 (0.10-0.22) 0.002 ( -0.07 to 0.07) 0.945 
*After adjusting for provider qualification and city level fixed effects using linear mixed effects GLS regression; 
Note: SE for means and proportions are robust standard errors adjusted for 1346 clusters at health facility level. 
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Table 8: Gender differences in management of standardized patients (SP) stratified by health care provider qualification 

Allopathic (MBBS) providers 
Male SPs 
(N=910) 

Female SPs 
(N=458) Gender difference  

 Mean (95% CI) Mean (95% CI) Difference in means  95% CI P-value  
History Checklist %  0.56 (0.54-0.58) 0.53 (0.51-0.55) 0.004 (-0.022 to 0.030) 0.75 
Number of clinical exams 1.96 (1.88-2.03) 1.99 (1.88-2.09) -0.057 (-0.162 to 0.0479) 0.286 
Number of medicines 3.1 (2.97-3.24) 3.1 (2.91-3.28) 0.004 (-0.184 to 0.193) 0.963 

 
Proportion  
(95% CI) 

Proportion 
(95% CI) Difference in proportions   

Chest X-Ray 0.69 (0.65-0.72) 0.56 (0.51-0.60) 0.091 (0.040 to 0.140) <0.001 
Sputum smear 0.22 (0.19-0.25) 0.25 (0.21-0.29) 0.005 (-0.042 to 0.051) 0.848 
Xpert MTB/RIF 0.10 (0.07-0.13) 0.08 (0.05-0.10) 0.007 (-0.024 to 0.037) 0.665 
Any medication 0.86 (0.84-0.88) 0.84 ().80-0.87) 0.016 (-0.022 to 0.054) 0.417 
Antibiotics 0.71 (0.68-0.75) 0.71 (0.67-0.75) 0.013 (-0.036 to 0.062) 0.608 
Fluoroquinolones 0.16 (0.13-0.19) 0.20 (0.16-0.23) -0.024 (-0.066 to 0.017) 0.25 
Steroids 0.05 (0.03-0.07) 0.05 (0.03-0.07) 0.006 (-0.018 to 0 .03) 0.608 
Anti-TB drugs 0.09 (0.07-0.10) 0.11 (0.08-0.13) 0.002 (-0.028 to 0.033) 0.23 
Mentioned TB 0.41 (0.38-0.44) 0.37 (0.32-0.41) 0.071 (.019 to 0.122) 0.007 
Correct management  0.56 (0.52-0.59) 0.46 (0.41-0.50) 0.082 (0.02 to 0.15) 0.014 

AYUSH Providers 
Male SPs 
(N=873) 

Female SPs 
(N=183)    

 Mean (95%CI) Mean (95%CI) Difference in means 95% CI P-value  
History Checklist % 0.41 (0.40-0.43) 0.37 (0.34-0.40) 0.007 (-0.026 to 0.040) 0.673 
Number of clinical exams 1.32 (1.26-1.38) 1.15 (1.00-1.30) 0.078 (-0.060 to 0.217) 0.27 
Number of medicines 4.68 (4.53-4.83) 4.24 (3.91-4.58) 0.017 (-0.310 to 0.345) 0.918 

 
Proportion 
(95% CI) 

Proportion 
(95%CI) Difference in proportions   

Chest X-Ray 0.18 (0.16-0.21) 0.27 (0.21-0.34) -0.109 (-0.172 to -0.045) 0.001 
Sputum smear 0.06 (0.04-0.08) 0.12 (0.08-0.17) -0.053 (-0.097 to -0.009) 0.017 
Xpert MTB/RIF 0.003 (0.00-0.01) 0.005 (0.00-0.01) -0.003  (-0.013 to 0.007) 0.608 
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Any medication 0.90 (0.88-0.92) 0.87 (0.82-0.92) 0.001 (-0.046 to 0.0498) 0.95 
Antibiotics 0.36 (0,33-0.40) 0.39 (0.31-0.46) -0.079 (-0.156 to -0.002) 0.044 
Fluoroquinolones 0.06 (0.04-0.08) 0.06(0.02-0.10) -0.001 (-0.039 to 0.038) 0.977 
Steroids 0.04 (0.02-0.06) 0.06 (0.03-0.10) -0.020 (-0.055 to 0.014) 0.246 
Anti-TB drugs 0.01 (0.00-0.1) 0.01 (0.00-0.01) 0.007 (-0.007 to 0.0206) 0.324 
Mentioned TB 0.35 (0.32-0.38) 0.48 (0.41-0.56) -0.098 (-0.166 to -0.031) 0.004 
Correct management  0.16 (0.14-0.19) 0.27 (0.20-0.33) -0.031 (-0.12 to 0.055) 0.483 

Other providers 
Male SPs  
(N=388) 

Female SPs 
(N=195) 

 
  

 
Mean (95% CI) 

 Mean (95% CI) Difference in means 95% CI P-value  
History Checklist% 0.41 (0.38-0.44) 0.41 (0.37-0.45) -0.042 ( -0.082 to -0.003) 0.036 
Number of clinical exams 1.28 (1.16-1.39) 1.04 (0.90-1.18) 0.067 (-0.086 to 0.221) 0.392 
Number of medicines 3.46 (3.23-3.69) 3.24 (2.95-3.52) 0.190 (-0.155 to 0.534) 0.282 

 
Proportion 
(95% CI) 

Proportion 
(95% CI) Difference in proportions   

CXR 0.28 (0.23-0.33) 0.19 (0.13-0.24) 0.048 (-0.016 to 0.111) 0.142 
Sputum AFB 0.08 (0.05-0.11) 0.12 (0.07-0.17) -0.032 (-0.081 to 0.018) 0.212 
Xpert MTB/RIF 0.01 (0.00-0.02) 0.005 (0.00-0.01) 0.009  (-0.010 to 0.027) 0.379 
Any medication 0.82 (0.78-0.87) 0.76 (0.70-0.82) 0.062 (-0.004 to 0.128) 0.067 
Antibiotics 0.52 (0.46-0.57) 0.57 (0.50-0.64) -0.025 (-0.103 to 0.054) 0.538 
Fluoroquinolones 0.14 (0.09-0.18) 0.17 (0.11-0.22) 0.010 (-0.049 to 0.069) 0.744 
Steroids 0.13 (0.09-0.17) 0.14 (0.09-0.19) 0.034 (-0.023 to 0.091) 0.251 
Anti-TB drugs 0.01 (0.00-0.02) 0.01 (0.00-0.03) 0.003 (-0.017 to 0.023) 0.779 
Mentioned TB 0.29 (0.24-0.34) 0.38 (0.31-0.45) -0.118 (-0.188 to -0.047) 0.001 
Correct management  0.31 (0.26-0.36) 0.33 (0.26-0.39) -0.048 (-0.125 to 0.029) 0.225 
*After adjusting for case type, and city level fixed effects provider random effects using linear mixed effects GLS regression 
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 Table 9: Gender differences in management of standardized patients stratified by city 

Delhi 
 Male SPs  
(N=157) 

Female SPs  
(N=93) Adjusted gender differences* (male vs females)  

 Mean (95% CI) Mean (95% CI) Difference in means  95% CI P-value  
History Checklist % (mean) 0.19 (0.16-0.21) 0.23 (0.20-0.25) -0.028 (-0.05 to -0.005) 0.017 
Number of clinical exams 1.52 (1.35-1.69) 1.45 (1.23-1.67) 0.120 ( -0.075 to 0.315) 0.227 
Number of medicines 4.58 (4.23-4.92) 4.29 (3.86-4.71) 0.363 (-0.07 to 0.79) 0.102 

 
Proportion  
(95% CI) 

Proportion 
(95% CI) Difference in proportions   

Chest X-Ray 0.24 (0.17-0.31) 0.17 (0.11-0.28) 0.041 (-0.05 to 0.13) 0.374 
Sputum smear 0.06 (0.02-0.01) 0.05 (0.00-0.10) -0.001 (-0.06 to 0.056) 0.965 
Xpert MTB/RIF 0.01 (0.00-0.03) 0.00 (0.00-0.00) 0.013 (-0.01 to 0.036) 0.285 
Any medication 0.90 (0.85-0.95) 0.83 (0.75-0.90) 0.091 ( 0.012 to 0.17) 0.023 
Antibiotics 0.48 (0.39-0.57) 0.55 (0.44-0.65) -0.048 (-0.15 to 0.06) 0.384 
Fluoroquinolones 0.16 (0.09-0.23) 0.01 (0.03-0.16) 0.074 (0.008 to 0.14) 0.027 
Steroids 0.10 (0.04-0.15) 0.07 ((0.02-0.13) 0.032 (-0.032 to 0.096) 0.325 
Anti-TB drugs 0.05 (0.01-0.85) 0.03 (0.00-0.07) 0.013 (-0.04 to 0.065) 0.626 
Mentioned TB 0.24 (0.17-0.31) 0.32 (0.23-0.42) -0.104 (-0.2 to -0.012) 0.027 
Correct management  0.21 (0.14-0.28) 0.20 (0.12-0.28) -0.018 (-0.12 to 0.09) 0.738 

Patna Providers 
Male SPs  
(N=668) 

Female SPs  
(N=453) Difference in means   

 Mean (95% CI) Mean (95% CI)    
History Checklist % 0.48 (0.46-0.50) 0.52 (0.49-0.54) -0.030 (-0.057 to -0.002) 0.034 
Number of clinical exams 1.66 (1.56-1.76) 1.67 (1.55-1.80) -0.096 (-0.20 to 0.015) 0.091 
Number of medicines 3.09 (2.96-3.23) 3.04 (2.87-3.21) -0.021 (-0.20 to 0.16) 0.818 

 
Proportion 
(95% CI) 

Proportion 
(95% CI) Difference in proportion   

Chest X-Ray 0.49 (0.45-0.54) 0.42 (0.37-0.47) 0.096 (0.045 to 0.15) <0.0001 
Sputum smear 0.19 (0.16-0.22) 0.20 (0.16-0.23) 0.031 ( -0.014 to 0.075) 0.176 
Xpert MTB/RIF 0.006 (0.00-0.01) 0.013 (0.00-0.025) -0.004 (-0.015 to 0.007) 0.5 
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Any medication 0.88 (0.85-0.91) 0.82 (0.79-0.86) 0.037 (-0.002 to 0.075) 0.06 
Antibiotics 0.70 (0.66-0.74) 0.67 (0.62-0.72) 0.018 (-0.03 to 0.066) 0.457 
Fluoroquinolones 0.20 (0.17-0.23) 0.23 (0.19-0.27) -0.028 (-0.075 to 0.019) 0.238 
Steroids 0.09 (0.07-0.12) 0.12 (0.06-0.12) -0.008 (-0.039 to 0.024) 0.639 
Anti-TB drugs 0.02 (0.01-0.03) 0.05 (0.03-0.07) -0.012 (-0.033 to 0.0088) 0.254 
Mentioned TB 0.28 (0.24-0.31) 0.30 (0.26-0.34) 0.046 (-0.002to 0.094) 0.058 
Correct management  0.40 (0.35-0.44) 0.34 (0.30-0.38) 0.049 ( -0.005 to 0.103) 0.076 

Mumbai Male SPs (N=1346) Female SPs (N=290) Difference in means 95% CI P-value  
 Mean (95% CI) Mean (95% CI)    
History Checklist% 0.51 (0.49-0.52) 0.47 (0.44-0.50) 0.018 ( -0.014 to 0.05) 0.269 
Number of clinical exams 1.55 (1.49-1.60) 1.48 (1.36-1.60) 0.034 (-0.09 to 0.16) 0.588 
Number of medicines 4.07 (3.92-4.21) 3.62 (3.33-3.90) 0.015 (-0.268 to 0.299) 0.915 

 
Proportion  
(95% CI) 

Proportion 
(95% CI) Difference in proportions   

Chest X-Ray 0.39 (0.36-0.43) 0.46 (0.39-0.52) -0.140 (-0.201 to -0.078) 0.031 
Sputum smear 0.11 (0.10-0.13) 0.23 (0.18-0.28) -0.063 (-0.11 to -0.017) 0.007 
Xpert MTB/RIF 0.07 (0.05-0.09) 0.11 (0.07-0.15) 0.003 (-0.032 to 0.038) 0.869 
Any medication 0.87 (0.85-0.89) 0.83 (0.79-0.87) -0.040 (-0.085 to 0.0058) 0.087 
Antibiotics 0.47 (0.43-0.50) 0.53 (0.47-0.59) -0.081 (-0.147 to -0.016) 0.015 
Fluoroquinolones 0.07 (0.05-0.08) 0.08 (0.05-0.10) -0.014 (-0.048 to 0.021) 0.441 
Steroids 0.04 (0.03-0.05) 0.04 (0.02-0.07) 0.007 (-0.019 to 0.034) 0.586 
Anti-TB drugs 0.05 (0.04-0.06) 0.09 (0.06-0.13) 0.036 (0.006 to 0.066) 0.017 
Mentioned TB 0.42 (0.40-0.44) 0.58 (0.52-0.63) -0.069 (-0.129 to -0.009) 0.024 
Correct management  0.35 (0.32-0.38) 0.52 (0.46-0.58) -0.054 ( -0.115 to 0.007) 0.084 
*After adjusting for case type, provider qualification and individual provider random effects using linear mixed effects GLS 
regression
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Chapter 5: Summary & Conclusion  
5.1 Summary of results  

The overall goal of my PhD thesis was to describe the quality of TB care in India, the country with the 

highest TB burden and with a complex and poorly regulated health care system, which includes both 

qualified and unqualified providers offering medical care to patients. 
 

To begin with, I defined quality as adherence to standards of TB care by health care providers. I then 

systematically reviewed studies that provided information on health care providers’ knowledge and 

practices related to TB diagnosis and treatment, and benchmarked them against the 2nd edition of 

International Standards of Tuberculosis Care. Of the 47 studies included, 35 were questionnaire 

surveys and 12 used chart abstraction. None of the studies assessed actual practice using standardised 

patients. Due to considerable heterogeneity in study methodologies and results, I could not conduct a 

meta-analysis, and therefore did a narrative synthesis of the data. Of 22 studies evaluating provider 

knowledge about using sputum smears for diagnosis, 10 found that less than half of providers had 

correct knowledge; 3 of 4 studies assessing self-reported practices by providers found that less than a 

quarter reported ordering smears for patients with chest symptoms. In 11 of 14 studies that assessed 

treatment, less than one third of providers knew the standard regimen for drug-susceptible TB. 

Adherence to standards in practice was generally lower than correct knowledge of those standards. 

Eleven studies with both public and private providers found higher levels of appropriate 

knowledge/practice in the public sector. From this review, I concluded that the available studies 

provided a reasonable picture of provider knowledge (i.e., what they know) and, to some extent, 

providers’ self-reported behaviour (i.e., what they say they do). However, these studies did not provide 

adequate information about the behaviour of providers in real-life (i.e., what they actually do).  
 

For the next two studies, I used data from an on-going project in Delhi, Mumbai and Patna cities of 

India in which standardised patients (SPs) were being used to assess actual practices of health care 

providers. In the second study, I assessed how retail pharmacies (who are an important source of 

medical care in India) managed SPs. We used two case scenarios to study management of patients who 

presented with TB symptoms (Case 1) and of those who presented with a laboratory report indicating 

TB sputum smear positive pulmonary TB disease (Case 2). This methodology helped us to assess two 

important aspects: a) pharmacists’ behaviour and drug-use for patients with complaints, but no 

prescription, and b) how case management and drug use differs when the diagnosis is unknown versus 

confirmed. In Delhi, Mumbai and Patna, 622 pharmacies were sampled. SPs presented each case 
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scenario once to every pharmacy between April 2014 and November 2015. ‘Ideal management’ for 

both cases was defined a priori as referral to a health care provider without dispensing antibiotics 

and/or steroids. The results showed that ‘ideal management’ was seen in 13% (95% CI: 11–16) of the 

Case 1 and 62% (95% CI: 58-66) of the Case 2 interactions. Antibiotic use was significantly lower in 

Case 2 (16%) than in Case-1 (37%). Anti-TB drugs were never dispensed in any city. The differences 

in antibiotic and/or steroid use and number of medicines dispensed between Case 1 and Case 2 were 

attributable to the difference in the information that patients presented with and the referral behaviour. 

These study results add to the growing evidence on antibiotic abuse, and also underscore that the use 

and misuse of antibiotics are strongly influenced by the information that patients present. Although 

antibiotic use is high and such use can delay diagnosis, none of the pharmacies dispensed first-line anti-

tuberculosis drugs (a major positive finding of the study).  
 

In the third study, I assessed the gender differences in quality of TB care by using standardised 

patients. Male and female SPs depicting four different TB case scenarios visited 1346 health care 

providers in Delhi, Mumbai and Patna. The correctness of case management was assessed using the 

STCI as a benchmark and we used mixed effects regression methods to estimate gender differences. 

There were 3007 SP visits to providers in 1346 health facilities in the three cities, of which 836 (28%) 

visits were by female SPs. Overall, 36% (95% CI: 34-38) of the SPs were correctly managed. There 

were no statistically significant differences in the correct management of male SPs and female SPs. 

Allopathic (MBBS) providers were more likely to manage cases correctly [52% (95% CI; 49-56)], 

when compared to providers of alternative systems of medicine [18%; 95% CI: 16-20)]. However, 

allopathic (MBBS) providers were more likely to correctly manage male SPs than female SPs (adj OR 

1.51 times; 95% CI: 1.08-2.07). With the exception of this finding, stratified analysis across the three 

cities and across the four types of cases did not show any statistically significant gender differences in 

quality of care for male versus female SPs. We concluded that low levels of correct management for 

both male and female SPs and gender differences by allopathic providers should be a cause for major 

concern.  

 

 

 

 

 



 
  

155 
 

5.2 Strengths and limitations 

The major strength of the thesis is the definition of ‘quality’ of TB care as adherence to established 

standards of TB care. This makes it ‘acceptable’ across a wide spectrum of stakeholders, ‘measurable’, 

‘reliable’ (by providing consistent estimates within and between individuals by making it objective 

rather than subjective) and ‘valid’ (especially if we want to link it to patient and public health outcomes 

such as early diagnosis of TB or recovery from the disease). However, the major limitation of our 

definition of quality is that we have placed the primary onus of ensuring quality on the health care 

providers without considering the patient, health system or other market forces that can indirectly 

influence provider behaviour. Another major limitation of my studies is that I have been able to assess 

quality on a few standards and in a few health care providers groups. However, the methodology 

presented in my thesis can be developed further and used to assess various other aspects of relevance.  
 

My systematic review is the first to summarise the results of studies on health care providers’ 

knowledge and practices, benchmark them against standards of TB care and make inference on quality 

of TB care in India. Strengths of this study include the extensive search strategy, inclusion of a wide 

variety of designs and outcomes and the detailed assessment of quality of each study. However, the 

limitations were that the studies included in my review were quite heterogeneous in their 

methodologies, as were the types of health care providers studied. The studies also did not cover 

providers in some of the highly populated parts of India. Moreover, the criteria that I used for assessing 

the quality of each study were developed based on expert opinion opinion because there are currently 

no validated tools to do so. Most of the studies provided information on health care providers’ self-

reported knowledge and practices but not what they actually did in reality. Therefore, my inferences 

about quality from these studies may not actually reflect the quality of care that patients receive on the 

ground. Despite these limitations, my review provided a strong basis for further development of 

guidelines, interventions and recommendations for the research on quality of TB care in India.   
 

In this second study, I assessed the medical advice and drug dispensing practices of pharmacies for 

patients presenting with pulmonary TB symptoms and disease. The strengths of this study include the 

SP methodology, usage of two different types of cases (to represent the spectrum of patients and also to 

assess how additional patient information changes the pharmacists’ behaviour), two case visits to each 

pharmacy and conducting the study in three large cities located in different parts of India. The first 

limitation of this study is that the practice observed likely only reflects what pharmacists do when they 

come across a completely ‘unknown’ or ‘new’ patient seeking over the counter advice or medical care. 
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The practice may be different for those patients that frequently visit these pharmacists or health care 

providers for all types of ailments and are therefore ‘known’ to them. We believe that the pharmacists 

are more likely to dispense medications to such known patients, and therefore, our study may be an 

underestimation of actual dispensing practices. Second, we have assumed that at the individual level, 

the pharmacist practices are consistent for a particular patient/case presentation. If the performance is 

inconsistent, then our study design may not be able to identify characteristics of individual pharmacists 

who adhere to the guidelines and those who do not. In such a scenario, the average estimates for the 

group (or marginal estimates) are more likely to be consistent rather than at the individual level. Third, 

our analysis and interpretation of management are from a TB disease perspective. The management 

may or may not be appropriate for the patient population without TB disease, especially for Case 1 

whose presentation overlaps with many other medical conditions such as pneumonia, asthma, and 

upper respiratory tract infection. Even if Case 1 SP had in fact a different medical condition- for 

example asthma- referring to a doctor and not dispensing antibiotics/steroids would have been the 

correct way to manage them. Fourth, although the behaviour change in Case 2 suggests that 

pharmacists substantially decrease the use of unnecessary drugs when the diagnosis is known, it is 

unknown why some pharmacists gave antibiotics and others did not, neither can we uncover the 

reasons why pharmacists are unwilling to follow regulations regarding drug use in these three cities. It 

is quite possible that in some pharmacies, the SPs may have interacted with two different persons 

working in these pharmacies. It is unclear whether the variation in our data is explained by the 

competence and qualification of the person providing advice in pharmacies, which we did not track in 

the study. Lastly, our study does not provide evidence on how pharmacists in rural areas manage 

patients with TB symptoms. Despite these limitations, we feel that the results of this study provide 

sufficient information to design interventions to engage pharmacies in TB control and antimicrobial 

stewardship.   
 

In the third study, I assessed the gender differences in quality of care for patients presenting with 

pulmonary TB symptoms and disease. The strengths of the study include the SP methodology, the large 

number of SP-health care facility visits with at least two SP visits to most of the health facilities and 

data from three large cities located in different parts of the country. In our analysis, we assessed gender 

differences not only for correct management, but also on 12 different parameters and did not find any 

major differences. In addition, we also assessed and did not find the presence of unmeasured 

confounding and therefore the study results are reliable, valid and generalizable to private health care 
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provider in these cities. The first limitation of this study is that the overall larger SP study was not 

primarily designed to study the gender differences in health care providers’ management practices, and 

different recruitment challenges existed across the cities in identifying and retaining female SPs in 

particular. Therefore, we may not have had adequate sample size/power to describe all the nuances of 

the gender differences in management. However, we had adequate power to assess whether the odds 

ratio of “correct management” was at least 1.75 at the aggregate level. We chose this odds ratio of 1.75 

to denote public health significance warranting specific interventions. We believe that a larger sample 

size would have increased the precision but not the relative levels of central estimates of the odds ratios 

and therefore, from a public health point of view, we feel that the gender differences in health care 

providers are unlikely to be huge. Second, in this study, our methodology reflected what health care 

providers do when they come across a completely ‘unknown’ or ‘new’ patient seeking medical care. If 

their practices are different for those patients that frequently visit them for all types of ailments and are 

‘known’ to them, then extrapolating our study findings to those patients may not be appropriate. Third, 

we assumed that at the individual facility level, health care provider practices are consistent for a 

particular case presentation. If the practice is inconsistent, then our study design may not be able to 

identify correctly the characteristics of individual health care facilities who manage correctly and those 

who do not. In such a scenario, the average estimates for the group are more likely to be consistent 

rather than at the individual level. Fourth, we assessed the correctness of case management from an 

allopathic medicine system’s perspective. Nearly 55% of health care providers included in our study 

did not have a qualification in allopathic medicine and their systems of medicine may recommend an 

alternative way of managing TB. Therefore, assessing their management from an allopathic perspective 

may appear incorrect. However, a recent ethnographic study from Mumbai shows that more than 90% 

of non-allopathic qualified providers interviewed followed an allopathic system for diagnosis and 

treatment for TB and therefore, assessing their practice from an allopathic system’s perspective does 

not appear to be unreasonable. Lastly, our study was entirely focused on urban private health care 

providers in India, and did not provide any insight into whether male and female patients are managed 

differently in the public sector or by health care providers in rural areas. 
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5.3 Implications  

First, all three studies show that albeit some differences, the quality of TB care in India is in general 

low, especially in the vast unregulated private sector and therefore some dedicated measures are 

required to improve the situation. Second, my thesis also demonstrates that the SP methodology can be 

used to assess TB management practices of a variety of health care providers (pharmacies, qualified, 

unqualified providers, etc.). By using this methodology, public health policy makers and programme 

managers can determine the need and extent of investment required to improve quality in TB control 

programmes, and also assess the impact of any interventions aimed at changing their practices. This 

methodology can also be used to establish a surveillance system on suspected problems such as over 

the counter antibiotic abuse, adherence to regulations, etc. Third, antimicrobial resistance is a global 

health emergency, and, as the largest consumer of antibiotics, India is in the danger zone. In my 

studies, I provide an estimate of the misuse of antibiotics by pharmacies and also by health care 

providers. These findings can inform interventions to reduce their misuse and antimicrobial 

stewardship. Fourth, I have identified the strengths and limitations of the various methods that I have 

used in my thesis. This will be of particular interest to researchers, as they can build on these to 

develop ever more robust methodologies to overcome these limitations. Lastly, the results of my thesis 

will be shared with the on-going Government of India and Bill and Melinda Gates Foundation funded 

projects in Mumbai and Patna. These studies, along with other on-going ethnographic studies, will help 

in better designing targeted educational and care interventions. Beyond Delhi, Mumbai and Patna, our 

methods could be taken up by national (e.g. Indian TB Control Programme) and international bodies 

(e.g. WHO/Stop-TB) for auditing TB care in areas of concern, allowing authorities to develop and 

implement context specific interventions. 

 

5.4 Directions for Future Research  

Each of my thesis studies provides directions for future research. These include newer 

methods/approaches to summarise data and make inference on quality of care not just from studies on 

patients and health care providers, but also from studies on health systems and the socioeconomic 

environment in which care takes place.  
 

In our SP studies, we used a few different TB case scenarios that provide an overview of adherence to a 

few standards of TB care. These r case scenarios do not capture the full spectrum of TB case 

presentations in the community. Future researchers may consider developing more case scenarios for 
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measuring different aspects of all TB standards, and also consider incorporating repeated follow-up 

visits by the same SP to see when a majority of health care providers suspect or diagnose TB and what 

care patients finally end up with.  
 

Next, while the SP methodology provides information on what health care providers do, the reasons for 

their behaviour can only be identified by in-depth qualitative and ethnographic studies. The results 

from my thesis provide areas for further exploration such as why doctors do not suspect TB in all 

persons with cough of 2 weeks or more, why they do not order sputum tests immediately for all persons 

with presumed tuberculosis, gender differences by allopathic health care providers etc. Such additional 

qualitative information will aid in better understanding and designing strategies to overcome the 

deficiencies.  

 

Finally, some other aspects for future research include – studies on behaviour of private providers to 

explore the reasons for know-do gap,  studies on how regulations can be better implemented, studies on 

whether patient awareness about the types of providers to favour (i.e., direct them to better quality 

providers) is an effective intervention. 
 

5.5 Conclusion  

In conclusion, in this thesis, I define quality of TB care as adherence to standards, highlight the 

limitations of the methods that have been used previously to study health care providers TB 

management practices in India, demonstrate how standardised patients can be used to overcome these 

limitations, assess the strengths and limitations of the standardised patient methodology, describe some 

key aspects on how to analyse and interpret the data from SP studies and finally make some 

suggestions on how this method can be used to improve quality of TB care in India.  
 

This study, along with many other previous studies examined in a recent systematic review (chapter 2), 

contribute to the growing body of evidence showing considerable deficiencies in health care providers’ 

management of TB in India. The overall low levels of correct management by different types of health 

care providers (e.g. pharmacies, qualified, unqualified providers) partly explains the reasons for 

delayed diagnosis and increasing levels of antimicrobial resistance. These should be a matter of serious 

concern in India. Qualitative research aimed at understanding the reasons for low levels of correct 

management, antibiotic misuse by pharmacies, gender differences by allopathic providers and targeted 

interventions aimed at addressing these reasons are urgently needed to improve TB management in in 
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the country. Since, India is the country with the highest largest number of TB cases in the world, 

addressing these deficiencies and creating a health system environment that promotes optimal care, 

especially in the private sector, will have a major impact on global TB control. 
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Back Matter  

Appendix  

 
Thesis Appendix 1: A comparison of the 3rd edition of International Standards for Tuberculosis 
Care (ISTC) to India’s Standards for TB care in India (Key standards that are relevant to my 
thesis manuscripts in Chapter 3 and 4) 
 

ISTC (3rd Edition) STCI 
Standard 2: All patients, including children, with Standard 1.1 Testing: Any person with 
unexplained cough lasting two or more weeks or symptoms and signs suggestive of TB including 
with unexplained findings suggestive of cough >2 weeks, fever >2 weeks, significant 
tuberculosis on chest radiographs should be weight loss, haemoptysis etc. and any abnormality 
evaluated for TB. in chest radiograph must be evaluated for TB. 
Standard 3: All patients, including children, who Standard 2.1 Microbiological confirmation on 
are suspected of having pulmonary tuberculosis Sputum 
and are capable of producing sputum should have • All patients (adults, adolescents, and children 
at least two sputum specimens submitted for smear who are capable of producing sputum) with 
microscopy or a single sputum specimen for presumptive pulmonary TB should undergo 
Xpert® MTB/RIF* testing in a quality-assured quality-assured sputum test for rapid diagnosis of 
laboratory. Patients at risk for drug resistance, TB (with at least two samples, including one early 
who have HIV risks, or who are seriously ill, morning sample for sputum smear for AFB) for 
should have Xpert MTB/RIF performed as the microbiological confirmation. 
initial diagnostic test. Blood-based serologic tests Standard 2.2 Chest X-ray as screening tool: 
and interferon-gamma release assays should not be • Where available, chest X-ray should be used as a 
used for diagnosis of active tuberculosis. screening tool to increase the sensitivity of the 

 diagnostic algorithm. 
 Standard 2.5: CB-NAAT (cartridge-based 
 nucleic-acid amplification test) is the preferred 
 first diagnostic test in children and PLHIV. 
Standard 8. All patients who have not been Standard 7.1 Treatment of New TB patients: • All 
treated previously and do not have other risk new patients should receive an internationally 
factors for drug resistance should receive a WHO- accepted first-line treatment regimen for new 
approved first-line treatment regimen using quality patients. The initial phase should consist of two 
assured drugs. The initial phase should consist of months of Isoniazid (H), Rifampicin (R), 
two months of isoniazid, rifampicin, pyrazinamide, Pyrazinamide (Z), and Ethambutol €. The 
and ethambutol.* The continuation phase should continuation phase should consist of three drugs 
consist of isoniazid and rifampicin given for 4 (Isoniazid, Rifampicin and Ethambutol) given for 
months. The doses of anti-tuberculosis drugs used at least four months. 
should conform to WHO recommendations. Fixed-  
dose combination drugs may provide a more  
convenient form of drug administration.  
Standard 11. An assessment of the likelihood of Standard 4.2 Diagnosis of multi-drug resistant TB 
drug resistance, based on history of prior (MDR-TB): 
treatment, exposure to a possible source case • Prompt and appropriate evaluation should be 
having drug-resistant organisms, and the undertaken for patients with presumptive MDR- 



 
  

162 
 

community prevalence of drug resistance (if TB or Rifampicin (R) resistance in TB patients 
known), should be undertaken for all patients. who have failed treatment with first line drugs, 
Drug susceptibility testing should be performed at paediatric non-responders, TB patients who are 
the start of therapy for all patients at a risk of drug contacts of MDR-TB (or R resistance), TB patients 
resistance. Patients who remain sputum smear- who are found positive on any follow-up sputum 
positive at completion of 3 months of treatment,  smear examination during treatment with first line 
patients in whom treatment has failed, and patients  drugs, diagnosed TB patients with prior history of 
who have been lost to follow up or relapsed  anti-TB treatment, TB patients with HIV co- 
following one or more courses of treatment should  infection and all presumptive TB cases among 
always be assessed for drug resistance. For patients  PLHIV. All such patients must be tested for drug 
in whom drug resistance is considered to be likely  resistance with available technology, a rapid 
an Xpert MTB/RIF test should be the initial  molecular DST (as the first choice) or 
diagnostic test. If rifampicin resistance is detected,  liquid / solid culture-DST (at least for R and if 
culture and testing for susceptibility to isoniazid,  possible for Isoniazid (H); Ofloxacin (O) and 
fluoroquinolones, and second-line injectable drugs  Kanamycin (K), if R-resistant/MDR). 
should be performed promptly. Patient counseling  • Wherever available DST should be offered to all 
and education, as well as treatment with an  diagnosed tuberculosis patients prior to start of  
empirical second-line regimen, should begin  treatment.  
immediately to minimize the potential for    
transmission. Infection control measures    
appropriate to the setting should be applied.    
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Thesis Appendix: 2
 SP1-NARRATIVE   QuTub Project 

Standardized Case 1:  Classic case of suspected TB (with no antibiotics or x-ray) 

sTOnDra[-jD kosa 1: @laaisak kosa Aa^f saspo@ToD TI baI ³ibanaa enTIbaayaaoiTk yaa e@sa–ró   

Ravi (Male) 

Ravi is a 35 year old male who has studied up to 10th standard. He is the owner of a small tea shop. 
Today, in the morning like any other day, when he leaves for his work, his wife Rekha, handing him his lunch box 
asks, “why are you not eating your lunch properly - you get most of it uneaten every day”?  Ravi replies, “I have 
cough and seem to have lost my appetite”. Ravi’s family is small. It consists of his wife and two children, aged six 
(daughter) and four (son) and they live in a two room house which he owns. His business at the tea stall is doing 
well as he is able to earn on average rupees 8000 - 10000 per month. Generally Ravi keeps good health. He has 
not had any major health problems or any chronic Illness. His wife and children too are in good health. But since 
last 2-3 weeks he is suffering from cough which is more or less present during early morning and night, and it 
also has expectoration though that does not have any color in it and is clear. He also has low grade mild fever, 
on and off, which gets worse during the evening time. But since this problem started he feels a bit tired and also 
has lost some weight, as his clothes have got a bit loose. He does not suffer from any associated chest or body 
pain. Around 1 week ago, he had visited a local chemist who gave him a cough syrup and some pills for the 
fever. He smokes 4-5 beedis during the day since last 8-10 years and drinks alcohol once or twice in the month. 
His relationship with his wife is good. He loves her very much. He has a cheerful and an easy going personality 
but today his face bears a tense look as he is worried about his cough and fever and visits a doctor nearby.  

riva ³pu$Ya´ 

riva ek 35 saala ka vyai@t hO ijasanao 10vaIM kxaa tk pZ,a[- kI hO. raojagaar ko ilayao vah ApnaI caaya kI dukana 

calaata hO. ijasao vah Kaolanao ko ilayao hr raoja kI trh Aaja BaI Apnao Gar sao inaklata hO AaOr inaklato samaya ]sakI 

p%naI roKa Kanao ka Dbbaa doto huyao baaolatI hO ik "@yaa baat hO Aaja–kla Aap Kanaa zIk sao nahIM Ka rho haoo"Æ riva khta 

hO "mauJao KaÐsaI hO AaOr BaUK BaI kma laga rhI hO". riva ka CaoTa pirvaar hO¸ ijasamaoM ]sakI p%naI AaOr dao baccao hO¸ laD,kI 

kI ]ma` 6 saala AaOr laD,ko kI 4 saala hO. riva dao kmaro ko Kud ko makana maoM rhta hO. riva kI caaya kI dukana zIk 

calatI hO ijasasao vah AaOsatna 8 sao 10 hjaar $pyao mahInaa kmaa laota hO.  

AamataOr pr riva ka svaasqya AcCa rhta hO¸ ]sao iksaI BaI trh kI tklaIf AaOr kao[- lambaI ibamaarI nahIM hO. 

]sakI p%naI AaOr baccaaoM ka svaasqya BaI AcCa hO. laoikna riva kao ipClao 2–3 hFtaoM sao KaÐsaI hO¸ jaao saubah AaOr rat ko 

samaya jyaada haotI hO. ]sakI KaÐsaI ko saaqa balagama BaI Aata hO ijasaka kao[- rMga nahIM hO¸ vah saaf hO. KaÐsaI ko saaqa 

]sao hlka bauKar rhta hO jaao caZ,ta–]trta hO̧  laoikna A@sar Saama ko samaya hI jyaada haota hO. jaba sao ]sao yah 

tklaIf Sau$ hu[- hO tba sao ]sao qakavaT mahsaUsa hao rhI hO. ]sao lagata hO ik ]saka kuC vajana kma hao gayaa hO @yaaoMik 

]sako kpD,o ZIlao hao gayao hO. ]sao [sa tklaIf maoM iksaI BaI trh ka CatI ka dd- AaOr badna dd- nahIM hO. ek hFta 

phlao riva nao [sa tklaIf ko ilayao Gar ko najadIk ko kOimasT sao dvaa laI qaI. kOimasT nao KaÐsaI ka saIrp AaOr bauKar ko 

ilayao kuC gaaoilayaaÐ dI qaI.  

vah idna maoM 4 sao 5 baID,I pIta hO AaOr ]sakI yah Aadt ipClao 8–10 saalaaoM sao hO. mahInao maoM ek yaa dao baar 

Saraba ka saovana BaI kr laota hO,,. ]sako ApnaI p%naI ko saaqa AcCo sambanQa hO. vah ]sao bahut Pyaar krta hO. vah hMsamauK 

AaOr imalanasaar svaBaava ka vyai@t hO¸ laoikna Aaja ]sako caohro pr ApnaI KaÐsaI AaOr bauKar kao laokr qaaoD,I proSaanaI hO 

ijasakao laokr vah najadIk ko Da^@Tr ko pasa gayaa hO.
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Rekha (female) 

Rekha is a 35 year old female who has studied up to 10th standard.  She supplements her family income by 
stitching clothes at home. She is a little worried today as she has cough and running mild fever and thus does 
not feel like doing work. Her husband suggests that she should go and see a doctor to day about it. He leaves for 
work at his tea stall. Rekha‘s is a small family unit with her husband and two children aged six (daughter) and 
four (son) and they live in a two room house. She has been stitching clothes since a few years as her husband’s 
work does not generate enough income and with her work she is able to earn an extra 2000 -3000 rupee in a 
month. Generally Rekha has been in good health and has not had any major health problems or any chronic 
Illness. Her husband and children too have had good health. But since last 2-3 weeks she has been having cough 
which is more or less present during early morning and night, and also has expectoration that does not have any 
color in it and is clear.  She is also running low grade mild fever, on and off, which gets worse during the evening 
time. But since this problem started she feels tired and also has lost some weight, as her clothes have got bit 
loose. She does not suffer from any associated chest or body pain. Around 1 week ago, she had visited a local 
chemist who gave her a cough syrup and some pills for the fever. Rekha has a cheerful nature and she abstains 
from alcohol and smoking.  Her relationship with her husband is good and she loves him very much but today 
she is worried about her cough and fever and visits a doctor nearby  

  roKa ³maihlaa´ 

roKa pZ,I–ilaKI dsavaIM pasa 35 saala kI maihlaa hO. vah Apnao Gar ko Kca- kao pUra krnao ko ilayao Gar maoM kpD,o isalaa[- 

ka kama krtI hO. Aaja roKa ka mana kama krnao ka nahIM kr rha qaa @yaaoMik Aaja BaI ]sao KaÐsaI¸ hlka bauKar AaOr 

kmajaaorI mahsaUsa hao rhI qaI. yah baat ]sanao Apnao pit kao bata[- tao ]sako pit nao kha ik tuma Aarama krao AaOr Aaja 

iksaI Da^@Tr kao ja$r idKa laonaa. yah kh kr ]saka pit ApnaI caaya kI dukana pr calaa gayaa.   

roKa ko Gar maoM ]nako pit AaOr dao baccao hO. laD,kI kI ]ma` 6 saala AaOr laD,ko kI 4 saala hO. roKa dao kmaro ko Kud ko 

makana maoM rhtI hO. roKa kuC saalaaoM sao Gar pr isalaa[- ka kama kr rhI hO ¸@yaaoMik ]sako pit kI caaya kI dukana sao 

[tnaI kmaa[- nahIM hao patI AaOr vah Apnao kama sao mahInao maoM 2 sao 3 hjaar Épyao kmaa laotI  hO.

AamataOr pr roKa ka svaasqya AcCa rhta hO¸ ]sao iksaI BaI trh kI tklaIf AaOr kao[- lambaI ibamaarI nahIM hO. ]sako 

pit AaOr baccaaoM ka svaasqya BaI AcCa hO. laoikna roKa kao ipClao 2–3 hFtaoM sao KaÐsaI hO¸ jaao saubah AaOr rat ko samaya 

jyaada haotI hO. ]sakI KaÐsaI ko saaqa balagama BaI Aata hO ijasaka kao[- rMga nahIM hO¸ vah saaf hO. ]sao hlka bauKar 

rhta hO jaao caZ,ta–]trta hO laoikna A@sar Saama ko samaya hI jyaada haota hO. jaba sao ]sao yah tklaIf Sau$ hu[- hO tba 

sao ]sao qakavaT mahsaUsa hao rhI hO. ]sao lagata hO ik ]saka kuC vajana kma hao gayaa hO @yaaoMik ]sako kpD,o ZIlao hao gayao 

hO. ]sao [sa tklaIf maoM iksaI BaI trh ka CatI ka dd- AaOr badna dd- nahIM hO. ek hFta phlao roKa nao [sa tklaIf 

ko ilayao Gar ko najadIk ko kOimasT sao dvaa laI qaI. kOimasT nao KaÐsaI ka saIrp AaOr bauKar ko ilayao kuC gaaoilayaaÐ dI qaI. 

roKa hMsamauK AaOr imalanasaar svaBaava kI maihlaa hO AaOr vah iksaI BaI p`kar ka kao[- naSaa nahIM krtI. ]sako Apnao pit 

ko saaqa AcCo sambanQa hO. vah ]sao bahut Pyaar krtI hO. laoikna Aaja ]sako caohro pr ApnaI KaÐsaI AaOr bauKar kao laokr 

qaaoD,I proSaanaI hO ijasakao laokr vah najadIk Da^@Tr ko pasa gayaI hO.
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Opening statement: “Doctor, I have cough and fever that is not getting better”

AaopinaMga sToTmaoMT : Da^@Tr saahba¸ “mauJao KaÐsaI bahut hao rhI hO AaOr saaqa maoM bauKar BaI hO¸ jaao zIk hI nahIM hao rha hO” 

History questions asked by the provider and their answers 

p`aovaa[Dr Wara pUCo gayao ihsT/I savaala AaOr ]nako javaaba 

Q 1: What is the duration of cough? 

PàSna 1: KaÐsaI kba sao hao rhI hOÆ 

Ans1 : 2-3 weeks, more during early morning and night 
]<ar 1: 2–3 saPtah sao¸ yah saubah–saubah AaOr rat kao hI jyaada haotI hO. 

Q 2: Are you producing sputum (bulgam)? 

PàSna 2: @yaa Aapkao balagama banatI hOÆ 

Ans 2: Yes 

]<ar 2: haÐ. 

Q 3: Does the sputum contain blood? 

PàSna 3: @yaa Aapko balagama maoM KUna Aata hOÆ 

Ans 3: No 

]<ar 3: nahI,M. 

Q 4: How long have you had fever? 

PàSna 4: Aapkao bauKar kba sao hOÆ 

Ans 4: Since 2-3 weeks 

]<ar 4: 2–3 hFto hao gayao. 

Q 5: What type of fever do you have? 

PàSna 5: bauKar kOsaa rhta hOÆ 

Ans 5: Low grade (mild),  on and off, more during evening times. 

]<ar 5: hlka bauKar caZ,ta ]trta rhta hO¸ laoikna jyaadatr Saama kao haota hO. 

Q 6: Have you taken any medicines for your illness? 

PàSna 6: @yaa Aapnao [sa tklaIf ko ilayao kao[- dvaa[- laI hOÆ 

Ans 6: Went to a local chemist who gave cough syrup and some pills for fever. 

]<ar 6: najadIk ko kOimasT ko pasa gayaa qaa ]sanao mauJao KaÐsaI ka isarp AaOr bauKar ko ilayao kuC gaaoilayaaÐ dI qaI. 

Q 7: Do you get any chest pain? 

PàSna 7: @yaa AapkI CatI maoM dd- haota hOÆ 

Ans 7: No 

]<ar 7: nahIM. 

Q 8: Any loss of appetite? 
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PàSna 8: BaUK maoM kao[- kmaIÆ 

Ans 8: Yes, loss of appetite. 

]<ar 8: haÐ¸ BaUK tao kma lagatI hO. 

Q 9: Have you lost weight? 

PàSna 9: @yaa vajana kma huAa hOÆ

Ans 9: I think so; my clothes have become a bit loose. 

]<ar 9: haÐ¸ mauJao lagata hO @yaaoMik maoro kpD,o ZIlao hao gayao hOM. 

Q 10: Any wheezing or difficulty in breathing? 

PàSna 10: saaÐsa laonao ,maoM kao[- tklaIf/saITI jaOsaI AavaajaÆ

Ans 10: No 

]<ar 10: nahIM. 

Q 11: Do you smoke? 

PàSna 11: @yaa Aap baID,I/isagaroT pIto hOMÆ

Ans 11: Yes, I smoke beedis. [in case of male SP]

]<ar 11: haÐ¸ maOM baID,I pIta hÐU. (maola SP ko ilayao)  

No [in case of females SP] nahIM  (fImaola SP ko ilayao) 

Q 12: How many beedis in a day? 

PàSna 12: ek idna maoM iktnaI pIto haoÆ 

Ans 12: 4-5 beedis,  I guess 

]<ar 12: AMdajana¸ 4 sao 5 baID,I. 

Q 13: Since when have you been smoking beedis?  

PàSna 13: kba sao baID,I pI rho haoÆ 

Ans 13: Since the last 8 or 10 years 

]<ar 13: ipClao 8 yaa 10 saalaaoM sao.

Q 14: Do you drink alcohol? 

PàSna 14: @yaa Aap Saraba pIto hOMÆ 

Ans 14: Yes [in case of male]  No [in case of female SP] 

]<ar 14:  haÐ   (maola SP ko ilayao), nahIM  (fImaola SP ko ilayao) 

Q 15: How often do you drink? 

PàSna 15: iktnaI baar pI laoto haoÆ 

Ans 15: Once or twice in a month. [in case of male]  No [in case of female SP] 

]<ar 15: mahInao maoM ek–dao baar. (maola SP ko ilayao), nahIM  (fImaola SP ko ilayao) 
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Q 16: Have you been treated for TB in the past? 

PàSna 16: @yaa Aapnao phlao kBaI TI baI ka [laaja krayaa hOÆ

Ans 16: No 

]<ar 16: nahIM tao. 

Q 17: Anyone in your family has TB? 

PàSna 17: @yaa Aapko Gar maoM iksaI kao TIbaI hOÆ 

Ans 17: No 

]<ar17: nahIM. 

Q 18: Do you have diabetes? 

PàSna 18:  @yaa Aapkao Saugar hOÆ 

Ans 18: I do not know 

]<ar 18: jaI¸ pta nahIM. 

Q 19: Do you have hypertension? 

PàSna 19:  @yaa Aapkao ha[-prToMSana hOÆ 

Ans 19: I do not know 

]<ar 19: jaI¸ pta nahIM. 

Q 20: Do you have HIV-AIDS?

PàSna 20: @yaa Aapkao HIV-AIDS hOÆ

Ans 20: I do not know  

]<ar 20: jaI¸ pta nahIM. 

Q 21: Have you ever been tested for these diseases?  

PàSna 21: @yaa Aapnao kBaI [na ibamaairyaaoM ik jaaÐca yaa TosT krvaayaa hOÆ 

Ans21: Not been tested  

]<ar 21: kBaI TosT nahIM krvaayaa. 

Q 22: Have you ever been tested for these diseases? 

PàSna 22: @yaa Aapkao iksaI dvaa[- sao elajaI- hOOÆ 

Ans22: No. 

]<ar 22: nahIM. 
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Important instructions to be remembered by SP 

mah%vapUNa- baatoM jaao esa pI kao yaad rKnaI  hO 

1. SP must remember if the provider carried out any of the following examination? 
SP kao yaad r#anaa hO ik p`aovaa[Dr nao inamnailaiKt maoM sao kao[- prIxaNa ikyaoÆ

 Pulse rate nabja, kI dr

 Respiratory rate saaÐsa kI dr

 Auscultation of Chest  )dya¸ fofD,aoM kI gait kao saunanaa

 Blood Pressure blaD pòSar

 Temperature  bau#aar maapnaa – qamaa-maITr

 Throat examination  galao ka prIxaNa

 Weight vajana maapnaa

2. Did the provider recommend any investigations? @yaa p`aovaa[Dr nao inamnailaiKt jaaÐca kranao kao khaÆ

(If yes, SP should ask provider to write the name of the test and the laboratory. And hand over the document to an 
ISERDD staff.) Write the specific name of lab given by the provider and if no put (-99). 
³yaid haÐ¸ tao SP kao p̀aovaa[Dr sao TosT AaOr laOba ka naama ilai#at maoM laonaa hO AaOr ]sa pcao- kao ISERDD sTa^f kao saaOMp donaa hO´ Agar p`aovaa[Dr nao iksaI

ivaSaoYa laOba ka naama idyaa hO tao vah ilaKoM¸ yaid nahIM, tao (-99) BaroM. 

 Chest X-Ray CatI ka e@sa–ro

 CT Scan saI TI skona

 Blood- Total count, differential count- ESR r@t–TaoTla ka]MT¸ iDfroMiSayala ka]MT–[- esa Aar

 Blood- HIV test r@t–eca Aa[-vaI TosT

 Blood- Diabetes test  r@t–Saugar TosT

 Blood- TB Gold r@t – TI baI gaaolD

 Blood-TB ELISA r@t – TI baI eolaa[jaa

 Sputum smear examination (Sputum AFB) spUTma ismayar e@jaaimanaoSana

 Sputum GeneXpert test spUTma jaInae@sapT- TosT

 Sputum culture spUTma klcar

 Mantoux Test maa^naTu@sa TosT

 Drug susceptibility test D/ga ssaoiPTibailaTI TosT

3. ISERDD staff to mark which of the following tests was recommended. 

jaao BaI TosT krvaanao ko ilae baaolaa gayaa hO ]sao ISERDD sTa^f kao fama- maoM maak- krnaa hO. 

4. SP must collect prescription and/or any medicines given by the provider 
SP kao p`aovaa[Dr Wara dI gayaI dvaa[- yaa dvaa[- ka pcaa- AvaSya laonaa hO.

5. SP must remember if the provider gave any diagnosis. 
SP kao p`aovaa[Dr Wara idyao gayao Da[gnaaoisasa kao yaad rKnaa hO. 

6. Prescriptions and pills given must be preserved for analysis. 
SP kao p`aovaa[Dr Wara idyaa gayaa pcaa- AaOr dvaa[-yaaÐ enaailaisasa ko ilayao saMBaala kr rKnaa hO. 

7. SP must remember if the provider recorded the information he took from you. 
SP kao yah Qyaana rKnaa hO ik p̀aovaa[Dr nao Aapsao jaao jaanakarI laI ]sakao khIM ilaKkr rKa. 

8. SP Should get the prices, brand and generic names of the prescribed medicines from the chemist. 
SP kao p̀aovaa[Dr Wara pcao- pr ilaKI dvaa[-yaaoM ka sahI maUlya¸ ba`a^nD AaOr jaonaoirk naama kOimasT sao pta krnaa hO

9. ISERDD staff will identify the provider clinic/chemist for the SP, where the SP will present his case alone. 
ISERDD sTaf fIlD maoM SP kao p`aovaa[Dr ka @laIinakÀkOimasT batayaogaa jahaÐ SP kao Akolao Apnaa kosa krnaa hO. 

10. SP should refuse any injections/ invasive tests performed by the provider during this encounter but note down 
details of what was offered/suggested. 
SP kao [sa baat caIt ko daOrana iksaI BaI trh ka [njao@SanaÀ[nvaoisava TosT laonao sao [nkar krnaa hO laoikna eosao iksaI BaI sauJaava kao naaoT krko batanaa hO. 
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Appendix-2         SP1_ EXIT QUESTIONNAIRE: “Ravi/Rekha” 

Provider ID :            Form No: 

1 City Name  Sahr ka naama idllaI DELHI 2 City Sahr kI  ID 

3 Clinic Name & Address 
@laIinak ka naama AaOr pta English 

4 Clinic ID 
@laIinak Aa[- DI 

5 
Provider Qualification 
Paàovaa[Dr kI iDga`I 

No Degree=01, RMP=02, BAMS=03, BIMS=04, BUMS =05, BHMS/DHMS=06 
BEHMS/BEMS=07, MBBS=08, MBBS+MD=09, Chemist=10 
Other (Specify) =11 ….............................................. 

6 Provider Name 
Paàovaa[Dr ka naama  English 

7 
Provider ID 
Paàovaa[Dr kI  ID 

Visits  ivaija,Tsa\ Visit-1 Pahlaa ivaija,T Visit-2 dUsara ivaija,T Visit-3 tIsara ivaija,T 
8 Date of survey for each 

visit 
savao- kI tarIK hr ivaijaT ko 
ilayao 

DD /MM/YYYY DD/MM/YYYY DD/MM/YYYY 

9 SP Name   SP ka naama 
---------------------------------- ---------------------------------- ---------------------------------- 

10 SP ID Aa[- DI 

11 Total  time spent at the 
Provider Clinic 
In time (Railway time) 
p`aovaa[Dr ko @laIinak maoM ibatayaa 
gayaa kula samaya ³rolavao samaya´ 

In time 
  Andr jaanao ka samaya 

Out time 
baahr Aanao ka samaya 

 In time 
  Andr jaanao ka samaya 

Out time 
baahr Aanao ka samaya 

In time 
Andr jaanao ka samaya 

Out time 
baahr Aanao ka samaya 

Hrs  GaMTo 

Min  imanaT 

Hrs  GaMTo 

Min  imanaT 

Hrs  GaMTo 

Min  imanaT 

Hrs  GaMTo 

Min  imanaT 

Hrs  GaMTo 

Min  imanaT 

Hrs  GaMTo 

Min  imanaT 
12 Completion of the case. 

kosa pUra huAa Yes=1, No=2 
12a If no, give reason.  

yaid nahIM¸ karNa dIijae. 
Reason for non- Completion of the case:-  yaid kosa pUra nahIM huAa tao karNa batayaoM :- 
Waited 3 hrs. 3 GaMTo [ntjaar ikyaa = 1; Provider in town but not coming to clinic Pàaovaa[Dr Sahr maoM hO laoikna @laIinak maoM nahIM Aayaa=2  
Provider out of town  p`aovaa[Dr Sahr sao baahr hO = 3; Clinic locked @laIinak band qaa = 4; Provider no longer  practicing  p`aovaa[Dr 
nao pÒi@Tsa CaoD, dI =5; Provider migrated  p̀aovaa[Dr nao eiryaa CaoD, idyaa =6  

13 Do you know if you saw the sampled Provider? 
@yaa Aapkao pta hO ik Aapnao saompla Pàaovaa[Dr kao hI id#aayaaÆ  Enter 1=Yes; 2= No; 3=don’t know 

14 Interviewer Name 
saaxaa%karkta- ka naama 

14a Interviewer ID 
saaxaa%karkta- kI Aa[- DI 

15 jaba Aap @laIinak maoM phuÐcao tba iktnao raogaI [ntjaar kr rho qaoÆ How many patients were waiting when you 
reached the clinic? 

16 jaba Aap @laIinak sao baahr inaklao tba iktnao raogaI baakI qaoÆ How many patients were in the clinic when you 
left?  
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Provider ID :            Form No: 

NO. QUESTION (HINDI) QUESTION (ENGLISH) Asked- 
YES (1)  
NO (2)

If not asked-
given by SP? 
YES (1) NO (2)

SECTION 1:           ESSENTIAL HISTORY INFORMATION  TAKEN BY THE PROVIDER 
H1 @yaa p̀aovaa[Dr nao KaÐsaI kI AvaiQa ko baaro maoM pUCaÆ Did the provider ask about duration of cough? 

H2 @yaa p̀aovaa[Dr nao pUCa ik balagama banata hOÆ Did the provider ask whether sputum is 
produced? 

H3 @yaa p̀aovaa[Dr nao phlao kBaI Aapkao TI baI hu[- hO [sako 
baaro maoM jaanakarI laIÆ 

Did the provider ask if you had TB in the past? 

H4 @yaa p̀aovaa[Dr nao pirvaar maoM iksaI kao TI baI hO [sako baaro 
maoM jaanakarI laIÆ 

Did the provider ask about history of TB in the 
family? 

RECOMMENDED  INFORMATION  TAKEN BY THE PROVIDER 
H5 @yaa p̀aovaa[Dr nao qaUk maoM KUna ko baaro maoM pUCaÆ Did the provider ask about Blood in the sputum? 

H6 @yaa p̀aovaa[Dr nao pUCa ik AapkI #aaÐsaI saara idna rhtI 
hOÆ 

Did the provider ask that do you have cough 
throughout the day? 

H7 @yaa p̀aovaa[Dr nao bauKar ko baaro maoM pUCaÆ Did the provider ask about Fever? 

H8 @yaa p̀aovaa[Dr nao bauKar ka p̀kar ³hlka yaa toja´ pUCaÆ Did the provider ask about type of fever (low 
grade vs high grade) 

H9 @yaa p̀aovaa[Dr nao pirvaar ko sadsyaaoM kI jaanakarI AaOr 
pirvaar maoM iksaI kao [sa trh ko laxaNa ko baaro maoM pUCaÆ 

Did the provider ask about family members and 
similar symptoms in the family 

H10 @yaa p̀aovaa[Dr nao CatI maoM dd- ko baaro maoM pUCaÆ Did the provider ask about chest pain? 

H11 @yaa p̀aovaa[Dr nao BaUK maoM kmaI ko baaro maoM pUCaÆ Did the provider ask about any loss of appetite? 

H12 @yaa p̀aovaa[Dr nao vajana ko kma haonao ko baaro maoM pUCaÆ Did the provider asked have you lost weight? 

 H13 @yaa p̀aovaa[Dr nao saaÐsa laonao ,maoM saITI jaOsaI Aavaaja ko baaro 
maoM pUCaÆ 

Did the provider ask about any wheezing? 

H14 @yaa p̀aovaa[Dr nao saaÐsa laonao ,maoM kao[- tklaIf ko baaro maoM 
pUCaÆ 

Did the provider ask about any difficulty in 
breathing? 

H15 @yaa p̀aovaa[Dr nao baID,IÀisagaroT ko baaro maoM pUCaÆ Did the provider ask about anything about 
smoking? 

H16 @yaa p̀aovaa[Dr nao Saraba ko baaro mao pUCaÆM Did the provider ask anything about alcohol 
history? 

H17 @yaa Aapnao [sa tklaIf ko ilayao kao[- dvaa[- laI hOÆ Have you taken any medicines for your illness? 

H18 @yaa p̀aovaa[Dr nao Saugar ko baaro mao pUCaÆ Did the provider ask anything about Diabetes? 

H19 @yaa p̀aovaa[Dr nao eca Aa[- vaI–eD\sa ko baaro mao pUCaÆ Did the provider ask anything about HIV-AIDS? 

H20 @yaa p̀aovaa[Dr nao ha[- blaD p`oSar yaa ha[-prToMSana ko baaro maoM 
pUCaÆ 

Did the provider ask anything about high blood 
pressure or hypertension?  
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H21 @yaa p̀aovaa[Dr nao AapkI ]ma` pUCIÆ Did the provider ask your age? 

H22 p`aovaa[Dr nao Aapsao jaao jaanakarI laI ]sakao khIM ilaKkr 
rKa. haÐÄ1¸ nahIMÄ2 

The provider recorded the information he took 
from you. Yes=1, No=2 

SECTION 2 :   CLINICAL EXAMINATION CONDUCTED BY THE PROVIDER Yes (1) No (2) 
E1 nabja, kI dr Pulse rate 

E2 )dya¸ fofD,aoM kI gait kao saunanaa Auscultation 

E3 bau#aar maapnaa – qamaa-maITr Temperature - thermometer 

E4 galao ka prIxaNa Throat examination 

E5 blaD pòSar maapa Blood Pressure 

E6 vajana maapnaa Weight 

RECOMMENDED INVESTIGATIONS ORDERED BY THE PROVIDER  

Agar p`aovaa[Dr kao[- TosT krvaanao ko iksaI pOqa laOba ka naama batata hO tao ]saka naama ilaKoM̧  yaid iksaI pOqa laOba ka naama nahIM batata hO tao –99 BaroM 
Write the name of the path lab from where the provider recommended the test, if no name was given put -99. 

E7 CatI ka e@sa–ro  Chest X-Ray 

 E8 saI TI skona  CT Scan 

 E9 spUTma ismayar e@jaaimanaoSana  
Sputum smear examination (Sputum AFB) 
 E10 spUTma jaInae@sapT- TosT 
Sputum-GeneXpert test 

E11 spUTma klcar AaOr D/ga ssaoiPTibailaTI TosT 
Sputum culture test and Drug susceptibility test 

E12 r@t – TaoTla ka]MT¸ iDfroMiSayala ka]MT–[- esa Aar 
Blood -Total Count, Differential Count- ESR 
 E13 r@t – eca Aa[-vaI TosT  Blood- HIV test 

E14 r@t – Saugar TosT   Blood- Diabetes test 

E15 r@t – TI baI gaaolD   Blood-TB Gold 

E16 r@t – TI baI eolaa[jaa,   Blood-TB Elisa 

E17 maa^naTU@sa  TosT  Mantoux test 
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Provider ID :            Form No: 

SECTION 3 :  DIAGNOSIS Yes (1) 
No (2) 

D1 @yaa p̀aovaa[Dr nao baatcaIt maoM TI baI haonao kI SaMka jata[-Æ Did the provider mention about suspicion of TB 
in the whole conversation? 

D2 @yaa p̀aovaa[Dr nao Kud sao kao[- pcaa- ilaK kr idyaaÆ   

yaid haÐ¸ tao  D2a & D2b BaroM. yaid nahIM¸ tao  D3 pr jaayaoM 
Did the provider give a prescription on his/her 
own? If yes, fill D2a & D2b. If no, go to D3 

D2a @yaa vah pcaa- dvaa[-yaaoM ko ilayao qaaÆ Was the prescription for medicines? 

D2b @yaa vah pcaa- DayagnaaoisTk jaaÐca ko ilayao qaaÆ Was the prescription for diagnostic test? 

D3 p`aovaa[Dr nao @yaa Dayagnaaoisasa idyaaÆ Did the provider give a diagnosis? 

D3a yaid haÐ¸ tao Dayagnaaoisasa @yaa qaaÆ ³yaid¸ Dayagnaaoisasa ek yaa ek sao 
AiQak idyao gayao tao saBaI kao ilaKoḾ  
If yes, what was the diagnosis? (if, one or more 
diagnosis given then write all of them)  

_______________________________________ 
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Provider ID :            Form No: 

SECTION 4: TREATMENT            (In case to be taken SOS code -66 in frequency ) 

T1 Total time taken by Provider 
 Pàaovaa[Dr Wara ilayaa gayaa kula samaya   HH  :   MM   :    SS 

                    T2 Did the provider dispensed/prescribed any medicine? If yes, fill T3, if no go to T4 
@yaa p̀aovaa[Dr nao Aapkao dvaa[- dIÀilaKkr dIÆ yaid haÐ¸ tao  T3 BaroM. yaid nahIM¸ tao  T4  pr jaayao 

T3 Medicines
dvaa[-yaaÐ  
Dispensed 
dvaa[- dI = 1 
Prescribed 
dvaa[- ilaKI =2  

(a) 
 Name 
naama  
If provider has prescribed/Dispensed less than 
6 medicines than write -99 in the medicine 
name. 
yaid  p`aovaa[Dr nao 6 sao kma dvaa[-yaaÐ id hO tao maoiDisana naama maoM 
-99 BaroM 

(b) 
Types of Medicine 
dvaa[-yaaoM ka p`kar 
Tablets gaaolaI=1, 
Capsules koPsaUla=2, 
Syrups isarp=3, 
Injectables 
[Mjao@Tobala=4 
Powder caurNa=5 

(c)  
Dose Kurak 

(d)  
Frequency 
idna maoM iktnaI baar 

(e) 
Duration 
iktnao idnaaoM tk 

(f) 
How 
many 
days in 
week 
hFto maoM 
iktnaI 
baar 

(g) 
How many  
weeks  
iktnao hFto 

(h)  
Drug 
classification 
code 
dvaa ka kaoD 
refer to 
annex 

(i)  
Price for 
full course 
of 
prescribed 
medicine? 
pcao- pr ila#aI 
dvaa[- kI kImat 

1. 
 bàaÐnD 

Brand 
: 

₹  
jaonaoirk  

Generic 

2. 

  bàaÐnD 
Brand 

: ₹  jaonaoirk  
Generic 

3. 
 bàaÐnD 

Brand 
: 

₹  jaonaoirk  
Generic 

4. 
 bàaÐnD 

Brand 

: 
₹  jaonaoirk  

Generic 

5. 
 bàaÐnD 

Brand 

: 
₹  jaonaoirk  

Generic 

6. 
 bàaÐnD 

Brand 
: 

₹  jaonaoirk  
Generic 

Annex to T3 (h)  Drug classification code :- Unlabelled Tablets/Syrup KulaIÀibanaa naama kI gaaoilayaaÐÀisarp=1;  Unlabelled injections KulaI yaa ibanaa naama ka [Mjao@Sana =2;  IV bottles/glucose drip 
Aa[- vaI baaotla/glaUkaosa iD/p =3;  Ayurvedic  medicines Aayauvao-idk dvaa[-yaa^M =4; Homeopathic medicines haomyaaopoiqak dvaa[-yaa^M =5; Antibiotics eoinTbaayaaoiTk dvaa[-yaa^M =6; Analgesics eonaalajaoisak dvaa[-yaa^M =7; 
Anti-ulcer medication eonTI-Alsar dvaa[-yaa^M =8; Steroids (NSAIDS) sTora^yaD\sa =9; Anti-allergy medicines eonTI-Alaija-k dvaa[-yaa^M =10; Cardiac medication kariDyak dvaa[-yaa^M =11 ; Psychiatric/ 
neural medicines saa[-ka[-iT/k dvaa[-yaa^M =12; Identified as anther type of medication =13; Household remedies GarolaU dvaa[-yaa^M =14;  Drugs not classified dvaa[- jaao @laaisafa[D nahIM hO = 50 
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T4 Aapnao p`aovaa[Dr kao kula iktnao pOsao idyaoÆ  
How much money did you give at end of consultation? Rs.

T5 @yaa p̀aovaa[Dr nao kao[- [Mjao@Sana laonao ko ilayao khaÆ Did the provider offer any Injection? 

T6 @yaa p̀aovaa[Dr nao Aa[- vaI laonao ko ilayao khaÆ Did the provider offer an IV? 

T7 @yaa p̀aovaa[Dr nao kao[- Anya [navaoisava jaaÐca ko ilayao kha¸ jaOsao ik 
blaD glaUkaoja, TosTÆ yaid haÐ tao T7a  BaroM̧  yaid nahIM¸ tao T8 pr 
jaayaoM. 
 

Did the provider offer any other invasive exams, such 
as blood glucose test? If yes go to T6a. if no, go to T7 

T7a yaid haÐ¸ tao p`aovaa[Dr nao kaOna saa [navaoisava TosT ikyaaÀsalaah dIÆ 
If yes, what invasive test was offered/suggested?  _________________________________ 

T8 @yaa p̀aovaa[Dr nao baImaarI ko iksaI Ktro ko inaSaana ko baaro maoM batayaaÆ Did the provider inform about any danger signs of the 
disease?  
 T9 @yaa p̀aovaa[Dr nao dvaa[- ko saa[-D [fO@T ³imacalaIÊ ]lTIÊ poSaaba ka 

laala haonaa´ ko baaro maoM batayaaÆ 
Did the provider inform about any side effects of 
drugs? (nausea, vomiting, red discoloration of the 
urine) 
 T10 @yaa p̀aovaa[Dr nao KaÐsato samaya iksaI p`kar kI saavaQaanaI bartnao ko 

baaro maoM batayaaÆ
Did the provider speak about cough hygiene? 

T11 @yaa p̀aovaa[Dr nao QaUmap̀ana baMd krnao kI salaah dIÆ Did the provider speak about smoking cessation? 

T12 @yaa p̀aovaa[Dr nao vaapsa Aanao kI salaah dIÆ  
yaid haÐ¸ tao T12a sao T12f  Baroo. yaid nahIM¸ tao T13 pr jaayaoM. 

Did the provider ask the patient to come back? 
If yes, mark from T12a to T12f  and if no, go to T13 

T12a laxaNaaoM maoM kao[- sauQaar nahIM If the symptoms persist 

T12 b laxaNa AaOr ibagaD, jaayaoM If the symptoms become worse 

T12c dvaa[- laonao ko ilayao To get medicines 

T12d TosT irpaoT- idKanao ko ilae To show the test results  

T12e Anya Other 

T12f ivavarNa____________________________________ Specify___________________________________ 

T13 Any other questions asked that were not on 
the previous list? 
}pr idyao gayao savaalaaMo ko Alaavaa kao[- nayao savaala Aapsao pUCo 
gayaoÆ  

 1 =Yes  haÐ,   2 =No  naa 

1 
ihndI 

English 

2 
ihndI 

English 

3 
ihndI 

English 

4 ihndI 
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Provider ID :            Form No: 

Page | 7 

SECTION 5: REFERRAL  Yes (1)  
No (2)  

R @yaa p̀aovaa[Dr nao raogaI kao Aagao kI do#aBaala ko ilae khIM jaanao kI 
salaah dIÆ yaid haÐ tao R1 sao R4a BaroM. yaid nahIM¸ tao sao@Sana 6 
pr jaayaoM. 

Did the provider ask the patient to go anywhere for 
further management? If yes fill R1 to R4a, If no, go to 
section 6. 

R1 p`a[vaoT p`aovaa[DrÀp̀a[vaoT Asptala Private Provider/ Private Hospital 

R2 sarkarI Asptala  Government Hospital 

R3 Da^T\sa saonTr DOTS Centre 

a.R4 Anya Other 

R4a ivavarNa ______________________________ Specify ______________________________ 

SECTION 6:  GLOBAL ASSESSMENT SCALE 

G1 Did you like this doctor? 
@yaa Aapkao Da^@Tr AcCa lagaa ? 1 =Yes  haÐ,   2 =No  naa  

G2 Would you go to this doctor again? 
@yaa Aap [sa Da^@Tr ko pasa daobaara jaaAaogao? 1 =Yes  haÐ,   2 =No  naa  

G3 Did the doctor create an environment in which you 
could convey your symptoms and concerns easily? 
@yaa Da^@Tr nao eosaa maahaOla banaayaa ik Aap ]sao ApnaI tklaIf AasaanaI sao 
bata sakoMÆ  

Definitely  inaiScat $p sao =3 
Somewhat  qaaoD,a saa        =2 
Not at all    ibalkula nahIM    =1 

G4 Did the doctor appear to be knowledgeable about your 
illness?  
Aapkao @yaa lagaa @yaa yah Da^@Tr AcCo jaanakar hOM. @yaa Aap samaJato hO ik 
]nhoM AapkI baImaarI kI jaanakarI hOÆ 

Very knowledgeable      AcCI jaanakarI hO    =3 
Somewhat knowledgeable saamaanya jaanakarI hO  =2  
Not at all                             ibalkula nahIM           =1 

G5 Did the doctor address your worries seriously? 
@yaa AapkI icanta pr Da@̂Tr nao pUra Qyaana idyaa? 

Very seriously          pUra Qyaana idyaa      =3 
 Somewhat seriously qaaoD,a Qyaana idyaa    =2 
 Not at all                   ibalkula nahIM        =1 

G6 Did the doctor explain anything about your illness? 
@yaa Da^@Tr nao Aapkao baImaarI ko baaro maoM samaJaayaa? 

Very well  bahut AcCI trh sao =3 
Cursorily  qaaoD,a saa             =2 
 Not at all  ibalkula nahIM  =1 

G7 Did the doctor explain your treatment plan? 
@yaa Da^@Tr nao Aapkao [laaja ko baaro maoM samaJaayaa? 

Very well  bahut AcCI trh sao  =3 
Cursorily  qaaoD,a saa    =2 
 Not at all  ibalkula nahIM    =1 

G8 The SP will give a rank to the provider from 1-10, where 10 is the highest and 1 the lowest. 
 SP p`aovaa[Dr kao 1 sao 10 roMk do ijasamaoM 10 sabasao AiQak AaOr 1 sabasao kma hO. 
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Provider ID :            Form No: 

SECTION 7:  Errors and Detection galaityaaÐ AaOr phcaanaa gayaa 

1. @yaa Aapkao lagata hO ik kosa pòjaoMT krnao maoM Aapsao kao[- galatI hu[-Æ 
yaid haÐ¸ tao kaOna saI galatI hu[-. ]nakao naIcao ilaKoM.  
haÐÄ1¸ nahIMÄ2 

Did you think you made any mistakes in the 
presentation of the case? If yes, what mistakes you 
made please note them down. Yes=1, No=2 

2. @yaa Aapkao p`aovaa[Dr nao ek esa pI ko Ép maoM phcaana ilayaaÆ yaid haÐ¸ 
tao Aap kOsao phcaanao gayaoÆ  haÐÄ1¸ nahIMÄ2 

Did the provider detect you as an SP? If yes, how 
were you detected? Yes=1, No=2 

Supervision Check  sauprvaa[jar caOk 

Supervisor’s Name 
sauprvaa[-jar ka naama 

Supervisor ID 
sauprvaa[-jar kI  ID 

Form checking date 
fa^ma- caOk krnao kI tarIK / /

DD/MM/YYYY format 

Recorder No 
irkaD-r nambar 
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 Comments/ iTPpNaI  : 
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