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Abstract
Objectives The objectives of this study were to: (1) report tuberculosis (TB) program performance for northern First Nations in
the province of Manitoba; (2) present methods for TB program performance measurement using routinely collected surveillance
data; and (3) advance dialogue on performance measurement of Canadian TB programs.
Methods Data on a retrospective cohort of people diagnosed with TB in Manitoba between January 1, 2008 and December 31,
2010, and their contacts, were extracted from the Manitoba TB Registry. Performance measures based on US-CDC were
analyzed. Adjusted probability ratios (aPR) and 95% confidence intervals (CIs) were reported with comparisons between on-/
off-reserve First Nations, adjusted for age, sex, and treatment history.
Results A cohort of n = 149 people diagnosed with TB and n = 3560 contacts were identified. Comparisons off-/on-reserve:
Treatment completion (aPR = 1.03; 95% CI 0.995–1.07); early detection (aPR = 0.87; 95% CI 0.57–1.33); HIV testing and
reporting (aPR = 0.42; 95% CI 0.21–0.83); pediatric TB (age < 15 years) (aPR = 1.20; 95% CI 0.47–3.06); retreatment for TB
(aPR = 0.93; 95% CI 0.89–0.97); contact elicitation (aPR = 0.94; 95% CI 0.84–1.05); contact assessment (aPR = 0.69; 95% CI
0.50–0.94). Pediatric (ages < 15 years) TB incidence in northern Manitoba was 37.1 per 100,000/year.
Conclusion TB program performance varies depending on residence in a reserve or non-reserve community. Action is urgently
needed to address TB program performance in terms of contact investigation and HIV testing/reporting for First Nations off-
reserve and to address high rates of pediatric TB in northern Manitoba. First Nations collaboration and models of care should be
considered both on- and off-reserve to improve TB program performance.

Résumé
Objectifs Les objectifs de cette étude étaient les suivants : 1) rendre compte des résultats du programme de lutte contre la
tuberculose chez les Premières Nations du Nord du Manitoba; 2) présenter les méthodes de mesure des résultats du programme
à l’aide des données de surveillance systématiquement recueillies; et 3) faire progresser le dialogue sur la mesure des résultats des
programmes canadiens de lutte contre la tuberculose.
Méthode Nous avons extrait du registre de la tuberculose du Manitoba une cohorte rétrospective des personnes qui avaient un
diagnostic de tuberculose entre le 1er janvier 2008 et le 31 décembre 2010 et de leurs contacts. Les indicateurs de résultats, fondés
sur ceux des CDC américains, ont été analysés. Les rapports de cotes ajustés (RCa) et les intervalles de confiance (IC) de 95 %
sont présentés, avec des comparaisons entre les membres des Premières Nations dans les réserves et hors des réserves, et les
données ajustées selon l’âge, le sexe et les antécédents thérapeutiques.
Résultats N = 149 personnes ayant un diagnostic de tuberculose et n = 3560 contacts. Comparaisons dans les réserves/hors des
réserves : achèvement du traitement (RCa = 1,03; IC de 95 % : 0,995–1,07); dépistage précoce (RCa = 0,87; IC de 95 % : 0,57–
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1,33); dépistage et déclaration du VIH (RCa = 0,42; IC de 95 % : 0,21–0,83); tuberculose infantile (< 15 ans) (RCa = 1,20; IC de
95 % : 0,47–3,06); retraitement contre la tuberculose (RCa = 0,93; IC de 95 % : 0,89–0,97); recherche des contacts (RCa = 0,94;
IC de 95% : 0,84–1,05); évaluation des contacts (RCa = 0,69; IC de 95% : 0,50–0,94). Le taux de tuberculose infantile (< 15 ans)
dans le Nord du Manitoba est de 37,1 pour 100,000/année.
Conclusion Les résultats du programme de lutte contre la tuberculose varient selon que les communautés vivent dans les réserves
ou hors des réserves. Des interventions urgentes sont nécessaires pour améliorer les résultats du programme en ce qui concerne la
recherche des contacts et le dépistage et la déclaration du VIH chez les membres des Premières Nations hors des réserves, et pour
réduire les taux élevés de tuberculose infantile dans le Nord duManitoba. La collaboration et les modèles de soins des Premières
Nations dans les réserves et hors des réserves devraient être envisagés pour améliorer les résultats du programme.
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Introduction

In Canada, tuberculosis (TB) remains a major public health con-
cern with significantly higher incidence in Indigenous commu-
nities (Alvarez et al. 2014). In 2016, 333 (19%) of 1737 TB cases
in Canada occurred among Canadian-born Indigenous peoples:
209 (63%) among First Nations, 114 (34%) among Inuit, and 10
(3%) among Métis, with incidence rates of 23.8, 170.1, and 2.1
per 100,000, respectively, compared to 0.6 per 100,000 for non-
Indigenous Canadian-born (Vachon et al. 2018). Geographic var-
iability has been observed among Canada’s Indigenous peoples.
Among the Inuit, TB incidence is highest in the North (237.1
cases per 100,000 in 2014) and also varies across Inuit Nunangat
(Inuit Homeland), which is the Inuit peoples’ traditional terri-
tories and which crosses provincial and territorial borders in
northern Canada (Public Health Agency of Canada 2016).
Among First Nations, TB incidence varies between those living
on-reserve (34.1 per 100,000) and off-reserve (14.5 per 100,000)
(Long et al. 2013). Some First Nations communities experience
endemic TB, others experience periodic outbreaks, and some
have very low TB incidence (Long et al. 2013). Determinants
of disease in these communities include, but are not limited to,
such factors as overcrowded and poorly ventilated housing, food
insecurity, income disparity, access to and quality of health care
services, racism and stigma, and prevalent comorbidities, includ-
ing diabetes and renal failure (Alvarez et al. 2014).

Among the Canadian provinces, Manitoba has had the
highest rate of TB for over a decade, ranging from 9.3 to 14.5
per 100,000 from 2004 to 2014 (Public Health Agency of
Canada 2016). Within Manitoba, the City of Winnipeg and the
Northern Health Region host approximately 90% of cases annu-
ally. Mobility between the two regions creates epidemiological
links, as demonstrated by social network and molecular strain
analysis (Al-Azem 2006; Blackwood et al. 2003). The incidence
rates in specific Winnipeg neighbourhoods and among northern
Manitoba First Nations were high in the 1990s, and the pattern

has not changed significantly up to the present day (Blackwood
et al. 2003; Olson 1999; Whitlock et al. 2012).

In the late 1980s and early 1990s, the United States (US)
experienced a resurgence of TB which it was ill equipped to
handle due to decades of budget cuts to TB programs. In
2000, the Institute ofMedicine published Ending Neglect, which
examined TB prevention and control in the US and made rec-
ommendations to strengthen TB control across the US. The
CDC Response to Ending Neglect: The Elimination of
Tuberculosis in the United States in 2002 provided a plan for
TB elimination in the US (Centers for Disease Control and
Prevention 2002). One component of this plan was ongoing
and systematic evaluation of TB programs. While already in
use within the US Centers for Disease Control and Prevention
(US-CDC), the US-CDC published national TB program per-
formance targets in 2009 based on a consultative process involv-
ing state and federal health authorities that began in 2006
(Hughes et al. 2010). Cooperative funding agreements with the
US-CDC require that states report on performance of their TB
programs and produce plans for improving performance towards
national TB program objectives (Hughes et al. 2010).
Accountability and transparency have been incorporated in their
use by some states, such as Alaska, which publishes yearly
performance data (State of Alaska 2017).

Canada has not implemented TB performance measures or
targets nationally, and provincial TB programs are not required
to report on performance or develop plans to improve perfor-
mance as in the United States. Few studies have been published
examining TB program performance in Canada (Basham et al.
2018; Jensen et al. 2012; Long et al. 2015). In 2012, the Pan-
Canadian Public Health Network published an appendix of po-
tential performance targets but these were never adopted nation-
ally (Pan-Canadian Public Health Network 2012). In 2016, the
federal government published a performance measurement
framework for First Nations on-reserve TB programs (First
Nations and Inuit Health Branch 2016). This framework,
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however, is merely a guidance document. It does not apply to
TB activities for Indigenous individuals living off-reserve, nor
for the general Canadian population, and it does not recommend
public reporting of performance. Finally, a recent (2018) Chief
Public Health Officer spotlight report on TB elimination in
Canada, The Time is Now, did not mention any role for perfor-
mancemeasurement in TB elimination, despite current guidance
on TB program performance measurement as a valuable tool in
the fight against TB (Heffernan and Long 2018; Tam 2018).

To address the ongoing elevated TB incidence within
northern Manitoba First Nations, the Manitoba Keewatinowi
Okimakanak (MKO), a Cree, Dené, and Oji-Cree political
organization representing 27 First Nations communities in
northern Manitoba, passed a resolution in 2010 calling for
performance measurement of TB services within the MKO
region. In response to this resolution, performance measure-
ment analysis of the fullManitoba TB programwas conducted
based on performance measures developed by the US-CDC.
This paper reports on our findings for the Northern Health
Region of Manitoba (Fig. 1), which coincides with the
MKO region, and discusses the role for performance measure-
ment in Canadian TB programs.

Methods

Study population and data source

We identified a retrospective cohort of people diagnosed with
TB in Manitoba between January 1, 2008 and December 31,
2010, and reported to the Manitoba TB Registry, as well as
individual contacts identified through contact investigation.
The TB Registry is the database of all TB cases in the province.
Reporting of TB cases is mandatory, and the provincial program
for TB diagnosis and care is centralized. Previous research with
this database suggests that the reporting and capture of all pro-
vincial cases is likely complete, although individual data points
within each filemay bemissing because of incomplete reporting
(Lix et al. 2018). The total follow-up period of the cohort was
until December 31, 2012 to determine treatment completion,
HIV testing/reporting, and contact investigation outcomes.

Performance measures

US-CDC National TB Program Objectives and Performance
Targets for 2015 were adapted to the Manitoba TB situation
and data available for the study (Table 1). Performance mea-
sures were defined at the individual level using binary vari-
ables (0: definition not met; 1: definition met) based on fields
in the Manitoba TB Registry. The sum of individuals meeting
each performance measure’s definition was divided by the
number of cohort members included in the denominator for
that performance measure. For example, the proportion of

infectious pulmonary TB cases diagnosed early (Early
Detection) used the number of pulmonary TB cases among
the cohort as the denominator.

The analysis reported herewas one part of amultipart analysis
that established performance baselines for Manitoba as a whole
and specific geographic (Winnipeg Health Region and Northern
Health Region) and population origin groups (First Nations, non-
Canadian-born, and Canadian-born non-First Nations), with an
aim to inform numerical targets for these measures.

The incidence rate of pediatric TB was calculated using
Census 2011 age-specific population count of children age
< 15 years in the Northern Health Region of Manitoba as
the denominator. Because 3 years of cases were used, the
denominator was multiplied by three, to provide an aver-
age annual incidence rate estimate for January 1, 2008 to
December 31, 2010.

Early detection was defined as culture-positive pulmonary
cases that were smear-negative at diagnosis. During the study
period (2008–2012), the standard of diagnosis and care in
Manitoba was derived from the 6th edition of the Canadian
Tuberculosis Standards, which advised at least three sputum
collections from suspected pulmonary cases, and also provid-
ed guidelines regarding use of induced sputum and bronchos-
copy (Public Health Agency of Canada 2007).

Statistical analysis

Log-binomial and robust Poisson regression were used to de-
termine the probability of achieving a performance measure’s
definition (0: no [reference]; 1: yes). The probability ratio
(PR) of achieving a performance measure was calculated
using PROC GENMOD to implement a generalized linear
model (GLM) with generalized estimating equations (GEE).
The GEE extension was used to account for clustering of the
contact investigation outcomes within cases, based on case
characteristics rather than contact characteristics, but was
employed for analyses involving only cases as well for con-
sistency. The PR has the same calculation and interpretation as
a risk ratio (RR), although the concept of risk was not appro-
priate in the context of this study so we opted for “probability”
instead (Zou and Donner 2011). The models estimate the
probability of the performance measurement definition being
met for First Nations people living on-reserve compared to
off-reserve. The PR for off-/on-reserve was adjusted (aPR)
for age group (0–18 years, 19–35 years, 36–55 years,
56 years+), sex (male, female), and treatment history (1st time
treated, 2+ times treated). However, the model of pediatric TB
did not adjust for age or treatment history and the model for
retreatment did not adjust for treatment history (the response
variable). All data analyses were conducted in SAS 9.2 (SAS
Institute Inc., Cary, NC). An alpha = 0.05 level was set for
determining statistical significance with 95% confidence in-
tervals (95% CI) representing estimate precision.
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Ethics

Study ethical approval was provided by the University of
Manitoba Health Research Ethics Board (HREB), the
Assembly of Manitoba Chiefs – Health Information and
Research Governance Committee (HIRGC), and the
Manitoba Health Information and Privacy Committee
(HIPC). A data access request was made to Manitoba
Health Public Health Surveillance Unit, and after comple-
tion of a Researcher Agreement, data were transferred
from Manitoba Health to the University of Manitoba
Centre for Global Public Health (CGPH) Applied Public
Health Evaluation and Research Unit where analyses were
conducted. Study results were reviewed by the HIRGC

and HIPC, prior to submission for publication, to ensure
privacy and respect for First Nations participants.

Results

Cohort characteristics

A total of 149 First Nations people diagnosed with TB (31
clinical; 118 microbiological) in the Northern Health Region
of Manitoba, between January 1, 2008 and December 31,
2010, were included in the analysis (Table 2). Males formed
a majority of cases. Half of First Nations people diagnosed
with TB in northern Manitoba were age ≤ 35 years. Ninety-

Fig. 1 Map of Northern Health
Region, Manitoba, Canada,
depicting the study area and
indicating First Nations and non-
First Nations communities as well
as federal and provincial health
service providers
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seven cases were pulmonary. Of the total number of cases, 118
were culture positive with the remaining being clinically di-
agnosed. Among the pulmonary cases with positive culture,
72 were smear-negative, with the remaining being smear-pos-
itive. In total, there were 3560 contacts identified in northern
Manitoba.

Performance measures

Table 3 presents results for seven performance measures ana-
lyzed for northern Manitoba First Nations. In terms of treat-
ment for active TB, a slightly (6%) higher probability of com-
pletion was observed for First Nations living off-reserve in the
crude analysis model (PR = 1.06; 95% CI 1.02–1.10,
p < 0.05). In the adjusted model, this finding became non-
significant (aPR = 1.03; 95% CI 0.995–1.07).

There was no significant difference in the probability of
pulmonary TB cases being smear-negative at diagnosis (early
detection indicator) between First Nations living off-reserve
and on-reserve (aPR = 0.87; 95% CI 0.57–1.33).

Sixty-three percent of First Nations people diagnosed with
TB in northern Manitoba had an HIV test result recorded in
the Manitoba TB Registry. First Nations people diagnosed
with TB who lived off-reserve had a 58% lower probability
of having an HIV test result recorded in the Manitoba TB
Registry (95% CI 17–79%).

Out of a total population (First Nations and non-First
Nations) of 70,090 people living in the Northern Health
Region of Manitoba, 30.7% of whom were age < 15 years
(Statistics Canada 2013), there were 24 First Nations pediatric
TB cases in a 3-year period, yielding an estimated annual
incidence rate of 37.1 per 100,000 population. There was a
statistically significant higher probability that a First Nations
female diagnosed with TB was age < 15 years compared to a
First Nations male diagnosed with TB in the unadjustedmodel
(PR = 2.34; 95% CI 1.09–5.00, p < 0.05), which remained
significant when adjusted for on-/off-reserve residence
(aPR = 2.85; 95% CI 1.09–4.96, p < 0.05).

Retreatment (a history of being treated for TB inManitoba)
was 7% lower among northern First Nations people diagnosed
with TB living off-reserve compared to those living on-
reserve (95% CI 3–11%, p < 0.05), after adjusting for age
and sex. Younger northern First Nations people diagnosed
with TB (ages 19–35 years and 36–55 years) were less likely
to have a history of TB treatment compared to older cases
(ages 36–55 years and 56 years+, respectively).

Among northern Manitoba First Nations, contacts were
elicited (named) in the investigation of 77% of people diag-
nosed with TB (all forms), and 99% of people diagnosed with
infectious (culture positive) pulmonary TB. There was no sig-
nificant difference between those living off-reserve compared
to on-reserve in terms of contact elicitation among people
diagnosed with either all forms of TB or infectious pulmonary
TB. However, contact assessment (medical evaluation for TB

Table 1 Performance measurement framework: cross-referenced with selected sources

Performance measures used in the
current study

Canadian Tuberculosis
Standards, 6th edition

United States TB Program
Performance Targets (2015)

Guidance for TB Prevention and Control
Programs in Canada – Appendix IVa

Treatment completion/cure 90% 93% ≥ 90%
Early detection of pulmonary cases

(smear-negative at diagnosis)
No No No

Retreatment cases < 3% of cases treated within
2 years of treatment ending

< 3% cases/year ≤ 3% of cases treated within 2 years of
treatment ending

HIV testing/reporting 90% 88.7% > 90%

Pediatric cases No < 0.4 cases/100,000 for
children 0–5 years

No

Contacts elicited (PTB cases only) Implied; no specific target set 100% of AFB smear-positive 100% of infectious cases

Contacts assessed (contacts of PTB
cases only)

Implied; no specific target set 93% of AFB smear-positive 100% of infectious cases

a The Pan-Canadian Public Health Network “Guidance for TB Prevention and Control Programs in Canada” performance measurements are used in
Health Canada’s Monitoring and Performance Framework for Tuberculosis Programs for First Nations On-Reserve

AFB, acid fast bacilli; HIV, human immunodeficiency virus; PTB, pulmonary tuberculosis

Table 2 TB patient characteristics: northern Manitoba First Nations,
2008–2010

Characteristic n (%)

Sex (Male) 87 (58.4)

Age 0–18 years 33 (22.1)

Age 19–35 years 43 (28.9)

Age 36–55 years 58 (38.9)

Age 56 years+ 15 (10.1)

Microbiological diagnosis (C+) 118 (79.2)

Pulmonary disease (C+) 97 (65.1)

C+, culture positive
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or LTBI) was complete for 92% of contacts of people diag-
nosed with infectious pulmonary TB living on-reserve and
only 59% of those living off-reserve. After adjusting for age,
sex, and treatment history, the probability of contact assess-
ment being complete for contacts of people diagnosed with
infectious pulmonary TB living off-reserve was 31% lower
(95% CI 6–50%, p < 0.05) than contacts of people diagnosed
with infectious pulmonary TB living on-reserve.

Discussion

In Canada, responsibility for the provision of health care for
First Nations people who have status under the Indian Act, and
who live in a reserve community, lies with the federal govern-
ment. The quality of care provided has been a concern since
the signing of the treaties that provide the basis for the state’s
obligation with regard to the health of First Nations peoples
(Bryce 1922). Assessment of the quality of health care re-
quires data not only about inputs, processes, and outputs on
the part of the state and care providers, but also outcomes
(Smith et al. 2009). First Nations peoples have been asking
for performance measures of the health programs provided by
the federal government for many years (Assembly of First
Nations 2006). It is a matter of transparency and
accountability.

Without performancemeasures, how can First Nations peo-
ples and health care providers knowwhich TB program efforts
are effective, which are not, and which require further evalu-
ation? HIV testing in TB patients is a case in point. Canadian
TB standards recommend HIV testing in all persons diag-
nosed with TB. In Manitoba, this is particularly important
because the province has higher rates of HIV as well as TB
among First Nations peoples, and those with newly diagnosed

HIV are more likely to present with advanced disease com-
pared to non-First Nations people (Becker et al. 2013;
Manitoba HIV Program 2017; Plitt et al. 2009). The coincid-
ing elevated incidence of TB and HIV in Manitoba’s First
Nations peoples points to an urgent public health problem that
demands effective action guided by data-based evidence.

It is not clear whether the lack of reported HIV data in the
Manitoba provincial TB database reflects a failure to do HIV
testing or a failure to report the result. Either way, this points to
a serious program failure. Manitoba currently has a policy
requiring active counselling and informed consent for HIV
testing, while other provinces such as Alberta have an “opt-
out” policy in which HIV testing is performed as part of rou-
tine TB care unless the patients actively refuse. By 2004,
Alberta had achieved virtually complete HIV testing with re-
sults reporting for people diagnosed with TB. Their use of an
“opt-out”model of HIV testing among people diagnosed with
TB has been credited with sharp increase in HIV testing and
results reporting (Long et al. 2014). If HIV testing of TB
patients is incomplete in Manitoba, the program should look
more closely at the processes of testing. Are patients being
offered testing? Are there barriers to consent generated by
mistrust or fear? Is confidentiality a concern? If testing is done
but results are not being reported to theManitoba TB Registry,
then protocols should be established to collect HIV test results
for all people diagnosed with TB in Manitoba, for example,
through cross-population of Manitoba TB Registry data with
data from the Manitoba HIV Program, and vice versa.

The high pediatric TB rate calculated in this study (37.1
per 100,000 people age < 15 years) in northern Manitoba is
far beyond the pediatric TB rate in Manitoba as a whole
(5.0 per 100,000 people age 5–14 years in 2014) and na-
tionally (0.8 per 100,000 people aged 4–15 years in 2014)
(Public Health Agency of Canada 2016). Our pediatric TB

Table 3 TB program performance measures among northern Manitoba First Nations, 2008–2012: comparisons off-reserve vs. on-reserve

Performance measure n (%)a Crude PR (95% CI)b Adjusted PR (95% CI)b

Treatment completion 145 (94.8) 1.06 (1.02, 1.10)* 1.03 (0.995,1.07)

Early detection 72 (71.3) 0.87 (0.58, 1.32) 0.87 (0.57, 1.33)

HIV testing and reporting 95 (62.1) 0.44 (0.22, 0.87)* 0.42 (0.21, 0.83)*

Pediatric TB (age < 15 years) 24 (15.7) 1.29 (0.49, 3.39) 1.20 (0.47, 3.06)

Retreatment for TB 9 (5.9) 0.94 (0.90, 0.97)* 0.93 (0.89, 0.97)*

Contact elicitation (among cases of infectious pulmonary TB) 100 (99.0) 0.93 (0.80, 1.07) 0.94 (0.84, 1.05)

Contact assessment (among contacts of infectious pulmonary TB) 3163 (88.9) 0.69 (0.51, 0.95)* 0.69 (0.50, 0.94)*

CI, confidence interval, PR, probability ratio
a Northern Health Region values overall
b Probability ratio (PR) off-reserve (numerator) vs. on-reserve (denominator). Analyses of off- vs. on-reserve performance measures for treatment
completion, early detection, HIV testing/reporting, contact elicitation, and contact assessment are each adjusted for age, sex, and retreatment status
while analysis of pediatric TB was adjusted for sex, and analysis of retreatment was adjusted for age and sex. Values of PR < 1.0 mean lower probability
of the performance measure definition being met off-reserve compared to on-reserve. Values with PR ~ 1.0 show no difference between on- and off-
reserve performance

*p < 0.05, **p < 0.01, ***p < 0.001
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rate is qualitatively different than that calculated by
Dhawan et al., who found an unadjusted pediatric TB rate
among Alberta Registered First Nations of 7.46 per
100,000 person-years among children age < 15 years
(Dhawan et al. 2018). Differences in the study populations,
Alberta overall in Dhawan et al., and northern Manitoba in
our study, explain this difference. Northern Manitoba has a
far higher TB incidence rate than Alberta overall or
Manitoba overall, and therefore, we should also expect to
find a higher pediatric TB rate in northern Manitoba com-
pared to either Alberta overall or Manitoba overall, as we
did. Pediatric TB is an indicator of ongoing transmission
within Indigenous communities and serves as a call for
action (Long et al. 2004).

More females than males were noted among northern
Manitoba children with TB who were less than 15 years
of age. In a previous study of the entire population of
Manitoba, the adjusted probability ratio that a female com-
pared to male person diagnosed with TB was a child age
< 15 years was 1.66 (95% CI 0.95–2.88) (Basham et al.
2018). When considering only First Nations, the adjusted
PR was 1.88 (95% CI 1.02–3.35). Among northern
Manitoba First Nations, the adjusted PR was 2.32 (95%
CI 1.09–4.96). This difference may reflect social behav-
iour, such as more time spent indoors, that may place fe-
male children at greater TB risk. A recent study in the
neighbouring province of Saskatchewan found that a sig-
nificantly lower proportion of female than male children
living on-reserve met the Canadian Society for Exercise
and Physiology Physical Activity Standard (Lemstra et al.
2013). It is unclear whether these female children, com-
pared to males, spend a greater proportion of their time
indoors, and it is also unclear whether increased indoor
time in these communities may be a risk factor for TB
exposure and disease. Regardless, the data suggest that
the Manitoba TB program should renew its focus on the
prompt diagnosis and care of adults with active TB who
may live or spend time in households or other spaces with
children, along with rapid identification and treatment of
infected children.

Among the pulmonary cases in which respiratory cul-
tures were sent and were positive, the proportion of
smear-positive cases was relatively low (28.7%). This
may indicate early diagnosis of infectious TB, but we
are unable to rule out the possibility that the results re-
flect suboptimal microbiologic investigation. The
Manitoba TB Registry only records positive cultures so
we do not know how many microbiologic specimens
were sent from patients. It is apparent that the analysis
of performance measures requires both specimen denom-
inator as well as numerator data.

Contact assessment was complete for a high proportion of
contacts on-reserve but was significantly lower off-reserve,

indicating challenges for provincial and/or regional public
health services’ ability to locate and successfully engage with
people in contact with those diagnosed with infectious pulmo-
nary TB. On-reserve, single health centres (Nursing Stations)
run all health programs, and smaller communities make it
more likely that contacts can be located. Off-reserve, there
are more providers, housing options, and potentially greater
mobility, possibly making it more difficult to locate contacts
(Eisenbeis et al. 2016). Regardless of why, the result of lower
contact assessment is that people who are latently infected
with TB are not identified or treated until disease activation,
which further propagates TB, putting vulnerable people (e.g.,
children) at risk. Increased resources are needed to locate,
evaluate, and provide preventive treatment to people in con-
tact with people diagnosed with infectious pulmonary TB liv-
ing off-reserve in northern Manitoba. This will help reduce
incidence and protect vulnerable people from contact with
infectious TB. The large number of contacts per case among
First Nations in Manitoba, particularly in northern Manitoba,
makes this a resource-intensive task but one that also has large
potential for improved public health. In addition to TB pre-
vention, increased public health resources for TB contact trac-
ing and treatment may lead to greater engagement of people
at risk for TB with the health system and may lead to identi-
fying and meeting previously unmet health needs among the
First Nations population.

Collaborative, respectful, relationships with communities
affected by TB are essential to the success of TB programs,
particularly among Indigenous peoples, given the history of
TB in Canada (Alvarez et al. 2014). Performance measure-
ment can be a collaborative effort that opens programs to
transparency and accountability with key populations. In
Manitoba, this project was initiated by resolution of MKO
First Nations and facilitated involvement of First Nations in
program performance measurement and analysis.

Several limitations related to TB registry data are noted.
First, we were not able to analyze all measures initially
planned, particularly around LTBI diagnosis and treatment,
due to lack of data. Second, we did not have definitions for
some variables provided, including resides_on_reserve, a
variable indicating “yes” or “no”. We took this to mean
permanent residence, given that the proportion on-reserve
in the study sample mirrored the First Nations population
distribution on- and off-reserve. We also note that almost a
decade has passed since the cohort enrollment period.
However, the incidence of TB in northern Manitoba re-
mains high with no evidence of abatement. First Nations
communities continue to look for full partnership in TB
programs in their communities, with analysis and publica-
tion of data in a manner that provides transparency and
accountability (Lix et al. 2018). This paper can be viewed
as a case study of TB program performance using TB sur-
veillance data with First Nations oversight.
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Conclusion

Notable differences were found in TB program performance
among First Nations people living on- and off-reserve in
northern Manitoba, demonstrating poorer program perfor-
mance off-reserve in the areas of contact assessment and
HIV testing/reporting. No significant difference in perfor-
mance on-/off-reserve was found in treatment completion for
all forms of TB, early detection of infectious pulmonary TB,
contact elicitation, or probability of cases being age < 15 years.
A slightly lower retreatment rate was found off-reserve com-
pared to on-reserve.

Performance measurement is a valuable tool for under-
standing the strengths and weaknesses of TB programs.
For First Nations people in high TB burden communities,
performance measurement is required in order to under-
stand what is working and what is not working in current
TB programs, and to hold those programs to a standard of
transparency and accountability that will lead to needed
change. The impetus for this study was a resolution on the
part of MKO, a First Nations political organization, that
was seeking answers to the health crisis of epidemic and
endemic TB in their region. The adoption of national TB
performance measures and targets, with publication of re-
sults (transparency) and clear processes of accountability,
will assist the Canadian government and the public they
serve, to improve their programs. For Canada, the goal to
eliminate TB will require the provision of adequate re-
sources and implementation of trusting partnerships with
the Indigenous peoples who experience a high burden of
TB morbidity and mortality. This, in turn, cannot be
achieved without reliable shared (available) data.
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