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Abstract

Background: Recognition of the importance of valid, real-time knowledge of infectious disease risk has renewed scrutiny into
private providers’ intentions, motives, and obstacles to comply with an Integrated Disease Surveillance Response (IDSR)
framework. Appreciation of how private providers’attitudes shape their tuberculosis (TB) notification behaviors can yield lessons
for the surveillance of emerging pathogens, antibiotic stewardship, and other crucial public health functions. Reciprocal trust
among actors and institutions is an understudied part of the “software” of surveillance.

Objective: We aimed to assess the self-reported knowledge, motivation, barriers, and TB case notification behavior of private
health care providers to public health authorities in Lagos, Nigeria. We measured the concordance between self-reported notification,
TB cases found in facility records, and actual notifications received.

Methods: A representative, stratified sample of 278 private health care workers was surveyed on TB notification attitudes,
behavior, and perceptions of public health authorities using validated scales. Record reviews were conducted to identify the TB
treatment provided and facility case counts were abstracted from the records. Self-reports were triangulated against actual
notification behavior for 2016. The complex health system framework was used to identify potential predictors of notification
behavior.

Results: Noncompliance with the legal obligations to notify infectious diseases was not attributable to a lack of knowledge.
Private providers who were uncomfortable notifying TB cases via the IDSR system scored lower on the perceived benevolence
subscale of trust. Health care workers who affirmed “always” notifying via IDSR monthly reported higher median trust in the
state’s public disease control capacity. Although self-reported notification behavior was predicted by age, gender, and positive
interaction with public health bodies, the self-report numbers did not tally with actual TB notifications.

Conclusions: Providers perceived both risks and benefits to recording and reporting TB cases. To improve private providers’
public health behaviors, policy makers need to transcend instrumental and transactional approaches to surveillance to include
building trust in public health, simplifying the task, and enhancing the link to improved health. Renewed attention to the “software”
of health systems (eg, norms, values, and relationships) is vital to address pandemic threats. Surveys with private providers may
overestimate their actual participation in public health surveillance.

JMIR Public Health Surveill 2024 | vol. 10 | e52191 | p. 1https://publichealth.jmir.org/2024/1/e52191
(page number not for citation purposes)

Mitchell et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

mailto:emitchell@itg.be
http://www.w3.org/Style/XSL
http://www.renderx.com/


(JMIR Public Health Surveill 2024;10:e52191) doi: 10.2196/52191

KEYWORDS

surveillance; trust; Integrated Disease Surveillance and Response; IDSR; tuberculosis; notification; public-private mix; infectious
disease; disease surveillance; surveillance behavior; health care worker; health professional; public health; Nigeria; survey;
behavior; self-reported

Introduction

Nigeria experienced five major infectious disease outbreaks
during 2017, representing an unprecedented crisis for the public
health system that laid bare many of the intersectoral
collaboration gaps that hamper an effective public health
response [1]. The existence of parallel reporting systems,
authorities, and periods, along with variable case definitions
challenge even the most well-intentioned and highly motivated
health care workers to comply [2,3]. The globally networked,
economically and culturally dynamic hub of Lagos, Nigeria,
has long been identified as a place where timely information
on emerging pathogens, pharmacovigilance, and infectious
disease surveillance is crucial to the country’s public health [4].

Tuberculosis (TB) notification and cohort analysis are
illustrative of the classical surveillance practice of a stigmatized
condition worldwide and a bellwether of a country’s capacity
for public health surveillance. Although TB service provision
and reporting by the private sector is long recognized as an
essential component of an effective TB program, it is still poorly
theorized [5,6]. Many efforts to engage the private sector have
been directive or transactional, driven by an incomplete or
simplistic understanding of how private providers think [7].
The COVID-19 and mPox pandemics have heightened attention
to the issues of trust and mistrust in public health authorities,
whereas their centrality in TB surveillance has yet to be
quantified [8,9].

Efforts to incentivize the private sector to render quality TB
care and contribute to TB notification have intensified in recent
years [10-13]. Many models are designed around logical
inferences, but often without compelling evidence of efficacy

to distinguish them [14]. Many public-private mix (PPM) models
are transactional and/or directive, with a focus on resource
transfer and regulatory oversight [7]. Although advocacy,
additional professional society engagement, subsidized drugs,
coordinating bodies, the introduction of advanced TB
diagnostics, financial incentives, stricter penalties, and
supervision interventions have been shown to improve
notification initially, the gains are often modest and challenging
to sustain [12]. Local stakeholders thus requested a study to
generate insights into how to best set priorities among the
diverse solutions and how best to distribute scarce drugs,
diagnostics, staffing, and supervision resources.

We posited that the act of notifying a TB case is predicated on
a set of expectations about systems, risks, rewards, penalties,
and costs [15]. Surveillance assumes that specific types of
patient information are available to be recorded (eg, test results
and treatment outcomes) and that certain data formats (eg,
registers and electronic platforms) exist that are accessible and
intelligible. Notification obligations assume a certain knowledge
of the legal and technical process of recording and reporting.
Crucially, such an integrated approach assumes a set of values
and willingness to contribute to surveillance as a public service
[2]. For the desired public health participation to occur, potential
contributors to systems may need to perceive the benefits as
outweighing the risks [15-17]. As shown in Figure 1, we
grouped the hypothesized influences on infectious disease
reporting behavior into four categories: structural context,
hardware, tangible software, and intangible software. This
framework highlights how an enabling environment includes
both mechanical and instrumental elements (ie, the “hardware”)
and more relational or perspectival elements (ie, the “software”)
[7,18].
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Figure 1. Hypothesized influences acting on infectious disease reporting by private providers.

Insights into the underlying reasons for facility noncompliance
with surveillance requirements are needed if systems are to be
reengineered in ways that make it worthwhile for providers to
participate in TB notification. Indeed, early warning systems
and antibiotic stewardship efforts are equally reliant upon the
voluntary contribution of time-sensitive facility data. Mutual
perceptions of competence, benevolence, and integrity form a
crucial part of a surveillance system’s “software,” yet rarely
receive as much focus as the “hardware” [7,18-20].

To improve private providers’ willingness to contribute to
surveillance systems in Lagos, State Ministry of Health (SMOH)
stakeholders sought assistance to answer the following policy
questions: Given multiple systems for TB notification, how do
private providers decide where and when to contribute their
data to different surveillance systems? What are “unengaged”
private providers’concerns about notification? Is noncompliance
with notification specific to TB or are they broadly noncompliant
with infectious disease notification obligations? How does trust
in the SMOH affect willingness to engage in public health
surveillance?

The Nigerian Integrated Disease Surveillance and Response
(IDSR) system is among one of the most dynamic and
well-characterized surveillance systems in Africa [21]. Efforts
to build and maintain rigorous surveillance systems to tackle
emerging threats with pandemic potential have included policy,
training, legislation, and validation exercises [3,22-28]. Over
time, the system has evolved from a narrow Disease Surveillance

and Notification Office (DSNO) to the comprehensive World
Health Organization (WHO)–recommended IDSR of today.

The formal engagement of the Nigerian private sector in the
PPM program for nationally recognized TB management
commenced in 1993 [29]. PPM in Nigeria has been standardized,
protocolized, and cautiously implemented by the national TB
program [29,30]. Training and equipping health facilities with
drugs and reagents were the most common forms of PPM
engagement in Nigeria initially. Guidelines were updated
approximately every 10 years. The use of incentives,
performance-based finance, peer-led, and digital models have
been employed and results have varied. Investments to increase
private-provider collaboration in TB control in Lagos have been
intense and involved multimethod approaches [12,30-34].

Methods

Study Design
We undertook a cross-sectional survey of the persons in charge
of private health facilities without an ongoing relationship to
the TB program, because these sites are considered to be those
most likely to treat TB without reporting it. This assessment
was part of a TB inventory study conducted to estimate the
magnitude of underreporting [35,36]. Private facilities
previously trained and equipped by the TB program were studied
separately.
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Study Setting
Lagos State is in Southwest Nigeria, the commercial heart of
Nigeria and home to the country’s most dynamic private sector.
Although Lagos is the smallest state in Nigeria in terms of land
mass, the population estimates range from 13 to 21.5 million.

The population density exceeds 5000 individuals/km2, roughly
25 times the national average population density of 226

individuals/km2. More than 65% of Lagos’ population lives
below the poverty line. Lagos has 2.5 private health facilities
per 10,000 people, making it one of the more complex health
systems of any megacity [37]. The health facilities open, operate,
and then cease operations or move locations dynamically [37].
Faith-based and private not-for-profit health facilities represent
a smaller proportion (1.7%) of the Lagosian health sector than
in other Nigerian states [38].

Sampling
Probability proportional to size sampling was conducted among
private health facilities with no documented engagement with
the TB program. Private facilities provided with TB registers
and trained by the national TB program were recruited for a
parallel study with distinct aims. Full details on health facility
sampling, pilot testing, data collection, data management, and
quality assurance have been described previously [35].

Recruitment
Potential participants were contacted by telephone for
recruitment appointments. Written information and letters from
the TB program and ethical review board were shared to
establish the factual basis of the visit.

One interview was conducted at each of the participating
facilities. Inclusion criteria for survey respondents were
two-fold: (1) health care workers with influence over the
completion of TB case notification and (2) able to provide
individual informed consent (eg, over 18 years of age).
Semistructured interviews were administered on site using paper
questionnaires by trained interviewers (see Multimedia
Appendix 1).

At “unengaged” private facilities, the following 10 issues were
explored: (1) awareness of the mandatory reporting of TB in
Nigeria; (2) perceived trustworthiness, competence, and
beneficence of the SMOH; (3) attitude toward specific aspects
of TB notification processes; (4) attitude toward specific PPM
engagement incentives (clinical training, drugs, reagents); (5)
self-reported participation in the State TB & Leprosy Control
Program (STBLCP) and/or the IDSR, also known as the DSNO;
(6) self-reported challenges with disease reporting via IDSR
(closed-ended); (7) self-reported reasons for nonreporting
diseases (closed-ended); (8) self-reported participation in either
reporting system (STBLCP or IDSR); (9) self-reported reasons
for nonreporting diseases (closed-ended); (10) willingness to
engage (and prior TB engagement experiences) with the
STBLCP.

Study Measures
The scale for Citizen Trust in Government Organizations
(CTGO), a validated 11-item scale of public perceptions toward

government institutions, was adapted to capture Nigerian private
practitioners’ trust in public health and disease surveillance
systems [39]. The CTGO scale measures three dimensions: (1)
perceived competence of public health authorities, indicating
the extent to which a provider perceives a (government)
organization to be capable, effective, skillful, and professional
(4 items); (2) perceived benevolence, indicating the extent to
which a private provider perceives a (government) organization
to care about the welfare of the public and to be motivated to
act in the public interest (3 items); and (3) perceived integrity,
indicating the extent to which a provider perceives a
(government) organization to be sincere, tell the truth, and fulfill
its promises (4 items). Pilot testing of the questionnaire occurred
in 5 facilities. Cronbach α and the intraclass correlation
coefficient of the scale were used to gauge validity and internal
consistency. Survey items with poor construct validity during
pretesting were deleted. Survey items were reduced from a total
of 76 to 53 and worded via piloting to improve validity and
acceptability.

SPSS (IBM) version 25 and the R psych package were used for
statistical analyses. The magnitude and variance of the responses
were examined to identify central tendencies and outliers were
considered for further exploration. Data were summarized as
percentages, means, and medians, and Student t tests were used
to compare mean scores. For statistical tests, P<.05 was
considered statistically significant. A regression model was
developed to predict the binary outcome of infectious disease
case notification using IDSR.

Ethical Considerations
The study protocol was reviewed and approved by the Health
Research and Ethics Committee of the Lagos State University
Teaching Hospital (registration number 04/04/2008).
Participation was voluntary and providers could consent to zero,
partial, or full patient data access. Noncompliance with
notification obligations was kept confidential and is described
in ways to preclude deductive disclosure. After the data sets
were linked, all personal and geographic identifiers were
removed. A small monetary incentive (US $5) was offered for
participation.

Results

Sample Characteristics
There were 278 representatives surveyed from private facilities
that did not report TB. They ranged in age from 21 to 81 years,
with a mean age of 46 (SE 0.8) years and an average of 18.2
(SE 0.8) years of clinical practice. Among the 278 respondents,
62.9% (n=175) were men and 36.3% (n=101) were women.
Among the private facilities represented, 40.6% were at the
primary level, 53.6% at the secondary level, and 4.7%
unclassified; 94.6% (n=263) of the facilities were for-profit and
5% (n=14) were faith-based (see Table 1). Among the total 294
representatives contacted, 278 (84.2%) consented to participate.
The recruited sample of health care workers was in line with
the intended sample in terms of the total sample size, local
government area distribution, and facility level [35].
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Table 1. Sociodemographic characteristics of participants (N=278).

ValueVariable

Age group (years), n (%)

26 (9.4)<30

58 (20.9)30-39

53 (19.1)40-49

73 (26.3)50-59

67 (24.1)>60

1 (0.4)No response

Age (years)

46.3 (12.9)Mean (SD)

12-81Range

Gender, n (%)

175 (62.9)Man

101 (36.3)Woman

2 (0.7)No response

Type of practice, n (%)

247 (88.7)General practitioner

31 (11.2)Specialist

Facility level, n (%)

113 (40.6)Primary

149 (53.6)Secondary

13 (4.7)Unspecified

3 (1.1)No response

Type of facility, n (%)

263 (94.6)For-profit

14 (5.0)Faith-based

1 (0.4)No response

Years of practice, n (%)

79 (28.4)<10

47 (16.9)10-19

58 (20.9)20-29

58 (20.9)>30

36 (12.9)No response

Knowledge of Obligations and Self-Reported Infectious
Disease Reporting Behavior
As shown in Table 2, over three-quarters of the respondents
were aware of the obligation to notify TB cases. A minority

(13.5%) reported having been notified a disease recently (within
weeks of the survey), 58.2% had last reported a disease within
months of the survey, and 28.4% last reported it within years
of the survey. Among those surveyed, nearly one-quarter
reported on-site capacity to diagnose TB (Table 2).
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Table 2. Participants’ behaviors, challenges, and recommendations for improved disease notification in Lagos, Nigeria.

Respondents, n (%)Variable

203 (73.6)Facility had capacity to diagnose TBa (n=276)

126 (45.7)Facility had capacity to provide TB treatment (n=276)

215 (77.6)Aware of obligation to report TB (n=277)

33 (11.9)Evidence of provision of TB treatment in the last 12 months (N=278)

Most recent notification (n=141)

19 (13.5)Weeks ago

82 (58.2)Months ago

40 (28.4)Years ago

242 (90.6)Comfortable reporting TB patients to the LGAb (n=267)

132 (51.2)Facility has ever notified about TB (n=258)

Entity notified (n=151)

74 (49.0)IDSRc (DSNOd)

75 (49.7)TB program

2 (1.3)Can’t remember

63 (23.3)State TB program ever offered TB training (n=270)

37 (13.6)Any training by another TB organization (n=272)

Self-reported monthly IDSR (DSNO) notification (n=261)

128 (49.0)Always

35 (13.4)Sometimes

98 (37.5)Never

Frequency of challenges to IDSR (DSNO) notification (n=187)

116 (62.0)Seldom

33 (17.6)Often

38 (20.3)Don’t know

Type of challenges in notification

35 (24.0)Lack of time to fill out forms (n=146)

20 (14.7)Unavailability of forms (n=136)

15 (11.0)No data to fill out forms (n=136)

10 (7.4)Form design very confusing (n=135)

Suggestions to improve the IDSR (DSNO) notification (n=62)

15 (24.2)Provide more training in notification

11 (17.7)Make reporting electronic

11 (17.7)Supportive supervision

9 (14.5)Simplify forms

2 (3.2)Provide feedback

2 (3.2)Provide incentives

aTB: tuberculosis.
bLGA: local government area.
cIDSR: Integrated Disease Surveillance Response.
dDSNO: Disease Surveillance and Notification Office.

The vast majority (90.6%) of respondents reported being
hypothetically comfortable with notifying TB patients to the

local government. In contrast to high levels of comfort with
notification as a norm, only about half (51.2%) reported ever
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having notified a TB case. Of those who self-reported ever
having notified a TB case, roughly half (49.0%) reported doing
so via the IDSR (DSNO) system, while 49.7% reported doing
so via the TB program and 1.3% could not recall which system
they used. Among the 33 health facilities with records of treating
156 TB cases, none had been notified [36]. Self-reported
participation in disease notification and disease surveillance
varied and did not often align with the findings of independent
verification of notification by the facility [36].

As shown in Figure 2, a majority of unnotified TB cases (31/33)
were discovered in the records of health facilities of respondents
who self-reported comfort with notification. TB cases were also

found in the records of health facilities where respondents stated
that they lacked the capacity to treat TB (8/23).

Self-reported notification behavior differed according to
sociodemographic characteristics. Older health care workers
with more experience were more likely to self-report comfort
with notification of TB cases, having previously notified of a
case, and participation in monthly disease surveillance. Women
reported less comfort with notification than men (87.2% vs
92.4%) and were significantly less likely to report “always”
contributing to monthly surveillance (41.5% vs 52.7%) (Table
3).

Figure 2. Comparison of notification attitudes and self-reported notification behavior versus presence of notifiable TB cases. HF: health facility; TB:
tuberculosis.

Table 3. Health care worker self-reported participation in disease surveillance by sociodemographic characteristics (N=276).

This facility provides monthly reports to DSNOb using the
003 form

This facility has
previously noti-
fied a TB case to
any government
entity

As a private medical
practitioner, I am
comfortable in notify-

ing TBa cases to the
local government

TotalCharacteristic

NeverSometimesAlways

Gender, n (%)

65 (39.4)13 (7.9)87 (52.7)81 (50)158 (92.4)175 (63.9)Men

33 (35.1)22 (23.4)39 (41.5)50 (53.2)82 (87.2)101 (38.1)Women

43.0 (1.4)41.1 (2.1)50.4 (1.1)49.2 (1.1)47.0 (0.9)46.3 (0.8)Age (years), mean (SE)

14.8 (1.3)13.2 (2.5)22.2 (1.1)21.9 (1.2)18.9 (0.9)18.2 (0.8)Years of health care
practice, mean (SE)

aTB: tuberculosis.
bDSNO: Disease Surveillance and Notification Office.
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Perceived Competence, Benevolence, and Integrity of
Public Health Authorities
The adapted trust items had a Cronbach α of 0.91, suggesting
good internal consistency. However, the scale showed ceiling
effects and a bimodal distribution, necessitating reciprocal
transformation (see Figure S1 in Multimedia Appendix 2).
Initially, the gender difference in trust was not explained by age
or years of experience (see Figure S2 in Multimedia Appendix
2). After transformation, the distribution of the trust scores
varied by gender and self-reported notification behavior; men
tended to report more trust and more monthly IDSR notification
behavior than women (Figure S3 in Multimedia Appendix 2).

Neither the trust scale nor the subscales (competence,
benevolence, and integrity) were normally distributed according
to the Kolmogorov-Smirnov test. The Nigerian public health
authority trust scale had a 3-factor structure with loading of four
competence items, three benevolence items, and four integrity
items (see Figure S4 in Multimedia Appendix 2). Scores on the
trust scale ranged from 11 to 55, with higher values implying
greater trust. The median value was 44 (IQR 39-48) (Table 4).
A minority of health care workers expressed doubts about the
trustworthiness of the SMOH to conduct disease surveillance
(Figure 3). Private providers who were not comfortable notifying
TB scored the SMOH lower on the benevolence subscale of
trust. Health care workers who affirmed always notifying via
IDSR monthly reported higher median trust in the state’s public
disease control capacity and had higher median scores on all

three subscales compared to those of health care workers who
indicated never reporting (Table 4).

The minority of private providers who reported being
uncomfortable reporting TB cases to the state were also less
likely to report that the SMOH was benevolent, acting in their
interests (Table 4). Private providers who reported that they did
not participate in the IDSR monthly reporting system were
slightly less likely to report that the SMOH was competent and
effective in providing health services (91% vs 98%; P=.03) and
were less likely to view the SMOH as a capable regulatory
agency (81% vs 95%; P=.02). Nonparticipants in disease
surveillance reported lower median scores of SMOH
competence, benevolence, and integrity than those who reported
“always” submitting monthly reports. There were no significant
differences in attitudes among those who reported ever notifying
a TB case and those who did not (Figure 3).

Among those who were not comfortable notifying TB as
mandated (n=156), the reasons for discomfort with disease
notification included practical, logical, strategic, and economic
concerns. The most common reason (58/156, 28.9%) given for
noncompliance was lack of access to the surveillance
“hardware” (eg, notification forms and registers). Approximately
one-quarter of TB providers were doubtful that the low volume
of TB patients they treated in their facility merited mastery of
the TB notification forms and procedures. In addition,
approximately 16% of the respondents incorrectly believed that
notification to the TB program was unnecessary if they
participated in the IDSR system (Table 5).

Table 4. Private providers’ attitudes toward State Ministry of Health trustworthiness according to tuberculosis (TB) and Integrated Disease Surveillance
Response (IDSR) reporting behavior.

Self-reported monthly IDSR notification behavioraAs a private medical practitioner, are you comfortable
in notifying your TB patients to the local government?

Scale item

P valueNever (n=98), median
(95% CI)

Always (n=198),
median (95% CI)

P valueNo (n=25), median
(95% CI)

Yes (n=242), median
(95% CI)

.0010.024 (0.023-0.025)0.022 (0.022-
0.023)

.020.025 (0.023-
0.029)

0.023 (0.023-0.023)Private providers’ trust in public
health authorities (reciprocal transfor-
mation)

<.0014.0 (4.0-5.0)5.0 (5.0-6.0).114.0 (4.0-7.0)4.5 (4.0-5.0)Perceived competence subscale

.023.0 (3.0-4.0)3.0 (3.0-4.0)<.0012.0 (1.0-3.0)3.0 (3.0-4.0)Perceived benevolence subscale

.022.0 (2.0-4.0)4.0 (4.0-6.0).122.0 (0.0-4.0)4.0 (4.0-6.0)Perceived integrity subscale

aParticipants responding “sometimes” were classified as missing.
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Figure 3. Comparison of mean trust scores by self-reported notification intention and behaviors (N=278). IDSR: Integrated Disease Surveillance
Response; TB: tuberculosis.

Table 5. Private providers’ rationales for discomfort with tuberculosis (TB) notification (n=156).

Respondents, n (%)Reasona

58 (28.9)I lack access to TB forms and/or TB registers

31 (19.5)The number of TB patients treated here is too small to merit mastery of so many TB forms and procedures

26 (15.9)Notifying TB to the state TB program is unnecessary because TB cases are reported to IDSRb

19 (12.0)Notification does not align with my business interests

16 (10.2)My reputation for patient confidentiality would be at risk

14 (8.9)Lack of time to fill out reporting forms

12 (7.6)I am unconvinced of the purpose/value of TB notification

11 (7.1)TB forms and TB registers are confusing and complex

8 (5.2)Reporting TB cases is not required in this state

7 (4.5)Supervision by the TB program would be a burden

aRespondents could give more than one answer.
bIDSR: Integrated Disease Surveillance Response.

Discussion

Principal Findings
Private providers who did not notify TB cases via the disease
surveillance system were younger and more likely to doubt the
competence and effectiveness of public health authorities.
Younger health care workers and women perceived fewer
incentives to notify and indicated many obstacles to compliance.
The summary of our hypothesis testing results is provided in
Table S1 of Multimedia Appendix 2.

In contrast to the conclusion of a 2018 rapid assessment of TB
surveillance in Nigeria, our findings show that over
three-quarters (77.6%) of the “unengaged” providers fully
understood that TB notification is required by law. More than
half (51%) had notified TB in the past [40]. However, some
private providers seemed confused by the seemingly duplicative
notification mandates of the IDSR and the STBLCP.

A plurality of Lagos providers remained skeptical of the value
of notification to the SMOH. Providers had low levels of trust
in the state’s disease control and surveillance efforts. Our study
demonstrates that lower trust scores correlate with lower
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participation. Such a perceived lack of effectiveness and
regulatory competence of Nigerian state public health authorities
is not without precedent. Oleribe et al [16,17] also found that
clinicians throughout Nigeria reported limited faith in the
governmental commitment to public health and health care
workers. Uchenna et al [3] identified a “bad attitude” as a barrier
to completion of IDSR in Enugu state. Lafond et al [26] showed
that providers often lack confidence that notification would
make a positive difference. Our study extends this body of work
by showing that the “software” of public health in Nigeria (ie,
the values, norms, relationships, power, and mutually defined
aims) are associated with mission-critical behaviors of key
actors.

The development of trust needs reciprocal strengthening.
Nigerian TB program stakeholders also express ambivalence
regarding the competence, integrity, and motives of the private
for-profit sector in TB care [29,41]. Distrust in the ethics and
altruism of private providers is similarly well documented [42].
In India, Nair et al [43] found that lack of trust on the part of
health authorities was a barrier to public-private TB
collaboration. Some policy makers assume that private
practitioners only respond to financial incentives; however, the
evidence for this hypothesis is often overstated [41,44-46].
While providers who participated in this study reported a
willingness to notify in exchange for free or subsidized drugs,
diagnostic commodities, and patient materials, they also
expressed support for nonmonetary incentives. Peer norming
and social network recognition can be powerful forces in the
health professions [44,45]. A majority (57.9%) of Lagos private
providers stated that they would contribute to TB notification
if they received professional recognition of their contributions
from their medical peers and they were certain their peers were
also engaged. Implementation research on these lower-cost
peer-norming means to improve behavior is needed.

This study sought to understand attitudes toward participation
in infectious disease surveillance using TB notification as an
illustration. A unique feature of the study is the holistic
measurement of complex governance trust constructs such as
public health competence, benevolence, and integrity using
validated scales.

Private provider “noncompliance” with public health obligations
is a complex, multicausal behavioral phenomenon. Providers
are influenced by peer norms around recording and reporting
but also harbored doubts about the purpose and value of
participation in public health surveillance. In contrast to earlier
studies, Nigerian private providers did not lack knowledge of
the notification obligation, nor did transactional “engagement”
prompt full compliance. Although 17% of the respondents stated
that electronic systems would be favored, 1 in 10 private
providers had concerns about safeguarding patient
confidentiality, which may impact their willingness to partner
in WhatsApp groups, notification apps, and electronic registers.

In India, Thomas et al [47] found that patients’ confidentiality
concerns (24%) and fear of offending patients (11%) were
barriers to notification. El Emam et al [15] also found that
private providers worry that disclosure of case counts could

have adverse legal, ethical, financial, and regulatory
consequences.

Effective engagement of private sector providers in Lagos and
elsewhere will require mutual trust building, compromise, and
respect. Achieving this will involve trade-offs, especially early
on. Greater attention to end-user acceptability and the design
of surveillance systems is paramount. While women were more
likely to state that they were uncomfortable with disease
reporting, none of the 156 TB cases found in the 33 facilities
had been notified, highlighting the limits of PPM surveys as a
method to understand notification behavior. Going forward,
ethnographic research and inventory studies are needed to
explore the gap between the rhetoric of self-reported notification
behavior and actual notification behaviors.

As private providers’ motivations and TB capacity-building
needs varied widely, offering a menu of incentives and enablers
to this heterogeneous group would be a strategic approach to
gain broad compliance. Some of the strategies that are being
trialed to engage private sites include continuing medical
education credits, vouchers for subsidized rapid molecular
testing, and computerized chest-x-ray imaging, among others.
Although these traditional PPM incentives (eg, training; free
informational, educational, and communication materials;
medical commodities; and free diagnostic tests) make sense for
private providers with substantial TB caseloads, for small
practitioners who will only ever treat limited TB patient
volumes, sustainable options might include simpler,
less-onerous, anonymous notification systems [2].

Simultaneous PPM initiatives funded by the Global Fund, United
States Agency for International Development,
Directorate-General for International Cooperation of the
Netherlands, and the Centers for Disease Control and Prevention
were implemented in Lagos during 2017-2020 [2,12,34,41,48].
Simplified private-sector TB surveillance systems have been
introduced, including an Android app (STARRTB) and
peer-to-peer WhatsApp notifications [13]. Efforts to improve
the interoperability and integration of the IDSR and STBLCP
TB notification systems have also been implemented by the
WHO [2,13,49]. Although no interventions have yet addressed
the issues of perceived regulatory effectiveness of public health
agencies explicitly, efforts to streamline and simplify reporting
burdens for private providers could contribute to increases in
the perceived beneficence of public health agencies.

Nationally, the proportion of TB notifications by private
providers increased from 11% in 2015 to 22% in 2021, but the
addition of multiple reporting modalities raises the possibility
of double counting and complicates attribution [2,12,13,41,48].
In the National Strategic Plan of the TB program, an additional
US $35 million was foreseen for improving reporting in 2022.
Continued appraisal of the return on investment of these diverse
strategies is warranted.

One of the critical hurdles in gaining private-sector cooperation
in antibiotic stewardship, surveillance, pandemic response, and
other vital public health efforts is building the reputation of
state public health institutions as credible, competent, and
committed stewards of data. Training and deploying of apps
are necessary, but likely insufficient to substantially and
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sustainably increase notification in the long term [13]. A
possible strategy to build trust in the SMOH should be part of
any approach to boost stakeholders’ motivation to comply with
notification obligations. Timely provision of valid scientific
information and appreciation of the complementary strengths
of private providers can help ministries of health earn the respect
of private providers. Few contributors to the IDSR in Nigeria
receive regular feedback or are aware of how the data are used
[50]. Going forward, this “software” of surveillance needs as
much attention as the equipment and human resources required
to perform it.

Sensitivity on the part of TB policy makers will be required to
craft a minimalist TB surveillance system that is easy to use
and appropriately concise to be acceptable to reluctant providers.
Private providers are numerous, but their individual TB
caseloads tend to be small; therefore, it is unsurprising that they
may not wish to invest time in mastery of the complex TB
registers common in infectious disease surveillance. This is
particularly true when providers are unsure how their TB data
are to be used or whether public health gains accrue to their
communities via participation in these systems. A plurality of
private providers (49%) stated that they are willing to contribute
to a TB notification system if the data submitted were
anonymous. As unique IDs are instituted via electronic recording
and reporting, the necessity of the collection of patient names
should be revisited. Ways to satisfy providers’ anonymity
preferences for case notification should be explored [15].

An infectious disease surveillance system acceptable to private
providers would collect fewer variables, report less frequently,
and integrate the task with the existing IDSR obligations. TB
stakeholders at the national and international levels would need
to be willing to accept less granular information from the private
sector in exchange for higher adherence, fidelity, and
completeness. Surveillance systems based on semitrusted
partners that protect privileged and proprietary information are
possible [15].

Limitations
Given the sensitivity of the topics in the study, the methods
have certain caveats and design choices that need to be taken
into consideration when interpreting the findings. Scales to
detect social desirability were not included. A bimodal

distribution with ceiling effects was observed; use of a structured
survey did not allow us to probe all underlying rationales for
noncompliance and the model did not explain all variances.
Survey refusals were more common among facilities that treated
TB but did not notify it (22% vs 4%), suggesting that the
findings may underrepresent the full diversity of rationales for
noncompliance. Sampling quotients overestimated TB treatment
provision in the unengaged private sector, meaning that the
majority (88%) of those interviewed were not faced with
decisions about whether or not to notify TB cases and thus their
responses may reflect historical or hypothetical choices.
However, a strength of the study design is that it measured both
providers’ self-reported reporting behavior and their actual
reporting behavior so that socially desirable response bias is
revealed in the juxtaposition as a finding.

This exploratory study endeavored to adapt and test a scale of
public health authority trust as a possible contributor to
understanding infectious disease surveillance behavior. While
the trust scale proved robust, trust alone was insufficient to
explain the variability in notification behavior. Mistrust in public
authorities proved difficult to disentangle from mistrust of
surveys. Additional methodological innovation may be required
to overcome the influences of social desirability and
acquiescence. The greater mistrust reported by those with more
seniority may be confounded by the greater candor afforded by
stature.

Conclusion
New forms of public-private collaboration in surveillance are
needed that align with the varied interests of private providers,
reflecting their varied caseloads and capacity for recording and
reporting. While spurring desired provider behavior may seem
a matter of assembling an enticing package of carrots and sticks,
achieving this is demonstrably difficult without addressing the
underlying governance and trust considerations that blunt private
providers’ willingness. Moreover, our study suggests that it
may be more effective to adapt the TB notification system to
make it more responsive to end-user needs than to modify
providers’ attitudes and behavior. The lessons learned are
relevant for the design of other surveillance systems, including
postmarketing pharmacovigilance of new health technologies,
patient safety reporting, antibiotic stewardship, and early
warning systems for emerging pathogens.

Acknowledgments
We wish to acknowledge the contributions of Nkem Chukwueme (New York University), Samson Bamidele Olorunju (Department
of Epidemiology and Medical Statistics, Faculty of Public Health, University of Ibadan), Adebukola Agnes Adegbola (Koninklijke
Centrale Vereniging tot bestrijding der Tuberculose [KNCV] tuberculosis [TB] Foundation Lagos; Challenge TB), Kingsley
Umahoin (KNCV TB Foundation Lagos; Challenge TB), Christina Mergenthaler (Royal Tropical Institute, Amsterdam, the
Netherlands), Victor Adepoju (KNCV TB Foundation Lagos; Directorate-General for International Cooperation of the Netherlands
Project), Olanike Idris (Lagos State TB and Leprosy Control Program, Lagos State Ministry of Health), Rupert Enugu (United
States Agency for International Development [USAID]), and Silke Heumann (Institute for Social Studies, The Hague, the
Netherlands) for their contributions to the study and suggestions on the manuscript. This study was made possible by the generous
support of taxpayers in the United States via the USAID. The Global Health Bureau, Office of Health, Infectious Disease and
Nutrition, USAID financially supported this study through Challenge TB under the terms of agreement AID-OAA-A-14-00029.
The funder played no role in the design, analysis, or reporting of this study.

JMIR Public Health Surveill 2024 | vol. 10 | e52191 | p. 11https://publichealth.jmir.org/2024/1/e52191
(page number not for citation purposes)

Mitchell et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Data Availability
Deidentified data are available for research purposes upon request to the corresponding author.

Authors' Contributions
EMHM, OAA, and CO conceived of the study methodology. OAA and CO curated the data and administered the study. EMHM
and OAA conducted the formal analysis. MG acquired the funding. EMHM created data visualizations and wrote the original
draft. Manuscript writing, review, and editing were conducted by all authors.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Survey Instrument.
[DOCX File , 48 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Distribution of CTGO scores according to monthly IDSR (Figure S1); scatter plot of trust according to years of experience in the
health care field by gender (Figure S2); distribution of public authority trust scores according to gender and self-notification
behavior (Figure S3); factor structure of the adapted trust in public health authorities scale (Figure S4); hypothesis test summary
(Table S1). CTGO: Citizen Trust in Government Organizations; IDSR: Integrated Disease Surveillance Response.
[DOCX File , 159 KB-Multimedia Appendix 2]

References

1. Hassan A, Balogun M, Dalhat M, Ihekweazu C. Improving epidemiological response: lessons learnt from successive
outbreaks in Nigeria. Int J Epidemiol. Aug 01, 2019;48(4):1029-1031. [doi: 10.1093/ije/dyy266] [Medline: 30500935]

2. Kusimo OC, Ugwu CI, Aduh U, Okoro CA. Implementing TB surveillance in Nigeria: best practices, challenges and lessons
learnt. J Tuberc Res. 2020;08(04):199-208. [doi: 10.4236/jtr.2020.84018]

3. Uchenna AA, Abubakar Saleh JE, Saddiq A, Rex M, Wondimagegnehu A, Linus EO, et al. An evaluation of the Integrated
Disease Surveillance Response (IDSR) in Enugu State, Nigeria. J Heal Med Nurs. 2018;48:32. [FREE Full text]

4. Oga-Omenka C, Sassi A, Vasquez NA, Baruwa E, Rosapep L, Daniels B, et al. Tuberculosis service disruptions and
adaptations during the first year of the COVID-19 pandemic in the private health sector of two urban settings in Nigeria-A
mixed methods study. PLOS Glob Public Health. Mar 24, 2023;3(3):e0001618. [FREE Full text] [doi:
10.1371/journal.pgph.0001618] [Medline: 36963094]

5. Goosby E, Jamison D, Swaminathan S, Reid M, Zuccala E. The Lancet Commission on tuberculosis: building a
tuberculosis-free world. Lancet. Mar 24, 2018;391(10126):1132-1133. [FREE Full text] [doi:
10.1016/S0140-6736(18)30666-4] [Medline: 29595482]

6. Arinaminpathy N, Deo S, Singh S, Khaparde S, Rao R, Vadera B, et al. Modelling the impact of effective private provider
engagement on tuberculosis control in urban India. Sci Rep. Mar 07, 2019;9(1):3810. [doi: 10.1038/s41598-019-39799-7]
[Medline: 30846709]

7. Newton-Lewis T, Munar W, Chanturidze T. Performance management in complex adaptive systems: a conceptual framework
for health systems. BMJ Glob Health. Jul 29, 2021;6(7):e005582. [FREE Full text] [doi: 10.1136/bmjgh-2021-005582]
[Medline: 34326069]

8. Ezeibe CC, Ilo C, Ezeibe EN, Oguonu CN, Nwankwo NA, Ajaero CK, et al. Political distrust and the spread of COVID-19
in Nigeria. Glob Public Health. Dec 06, 2020;15(12):1753-1766. [doi: 10.1080/17441692.2020.1828987] [Medline:
33019916]

9. Agwu P, Orjiakor CT, Odii A, Onwujekwe O. Effects of corruption and unaccountability on responses of frontline health
workers to COVID-19 in Nigeria: Lessons and considerations for the social work profession. Int Soc Work. Jan 28,
2023;66(1):206-218. [FREE Full text] [doi: 10.1177/00208728211073391] [Medline: 36650896]

10. Akwataghibe N, Samaranayake D, Lemiere C, Dieleman M. Assessing health workers' revenues and coping strategies in
Nigeria--a mixed-methods study. BMC Health Serv Res. Oct 04, 2013;13:387. [FREE Full text] [doi:
10.1186/1472-6963-13-387] [Medline: 24093219]

11. Ukwaja K, Alobu I, Mustapha G, Onazi O, Oshi D. 'Sustaining the DOTS': stakeholders' experience of a social protection
intervention for TB in Nigeria. Int Health. Mar 01, 2017;9(2):112-117. [doi: 10.1093/inthealth/ihx001] [Medline: 28204499]

12. Rosapep LA, Faye S, Johns B, Olusola-Faleye B, Baruwa EM, Sorum MK, et al. Tuberculosis care quality in urban Nigeria:
a cross-sectional study of adherence to screening and treatment initiation guidelines in multi-cadre networks of private

JMIR Public Health Surveill 2024 | vol. 10 | e52191 | p. 12https://publichealth.jmir.org/2024/1/e52191
(page number not for citation purposes)

Mitchell et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v10i1e52191_app1.docx&filename=bd533b3d7d23bf0413607175085e994b.docx
https://jmir.org/api/download?alt_name=publichealth_v10i1e52191_app1.docx&filename=bd533b3d7d23bf0413607175085e994b.docx
https://jmir.org/api/download?alt_name=publichealth_v10i1e52191_app2.docx&filename=9b360a6fa3653b74ef87f491e411d9c2.docx
https://jmir.org/api/download?alt_name=publichealth_v10i1e52191_app2.docx&filename=9b360a6fa3653b74ef87f491e411d9c2.docx
http://dx.doi.org/10.1093/ije/dyy266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30500935&dopt=Abstract
http://dx.doi.org/10.4236/jtr.2020.84018
https://www.researchgate.net/publication/324656827_An_Evaluation_of_the_integrated_disease_surveillance_and_response_IDSR_in_Enugu_state_Nigeria
https://europepmc.org/abstract/MED/36963094
http://dx.doi.org/10.1371/journal.pgph.0001618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36963094&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140673618306664
http://dx.doi.org/10.1016/S0140-6736(18)30666-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29595482&dopt=Abstract
http://dx.doi.org/10.1038/s41598-019-39799-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30846709&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=34326069
http://dx.doi.org/10.1136/bmjgh-2021-005582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34326069&dopt=Abstract
http://dx.doi.org/10.1080/17441692.2020.1828987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33019916&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/00208728211073391?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/00208728211073391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36650896&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-13-387
http://dx.doi.org/10.1186/1472-6963-13-387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24093219&dopt=Abstract
http://dx.doi.org/10.1093/inthealth/ihx001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28204499&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


health service providers. PLOS Glob Public Health. Jan 6, 2022;2(1):e0000150. [FREE Full text] [doi:
10.1371/journal.pgph.0000150] [Medline: 36962145]

13. Sustaining Health Outcomes through the Private Sector (SHOPS) Plus Project. 2022. URL: https://shopsplusproject.org/
sites/default/files/resources/SHOPS [accessed 2024-04-05]

14. Reid MJA, Arinaminpathy N, Bloom A, Bloom BR, Boehme C, Chaisson R, et al. Building a tuberculosis-free world: The
Lancet Commission on tuberculosis. Lancet. Mar 30, 2019;393(10178):1331-1384. [doi: 10.1016/S0140-6736(19)30024-8]
[Medline: 30904263]

15. El Emam K, Hu J, Mercer J, Peyton L, Kantarcioglu M, Malin B, et al. A secure protocol for protecting the identity of
providers when disclosing data for disease surveillance. J Am Med Inform Assoc. May 01, 2011;18(3):212-217. [FREE
Full text] [doi: 10.1136/amiajnl-2011-000100] [Medline: 21486880]

16. Oleribe OO, Udofia D, Oladipo O, Ishola TA, Taylor-Robinson SD. Healthcare workers' industrial action in Nigeria: a
cross-sectional survey of Nigerian physicians. Hum Resour Health. Oct 17, 2018;16(1):54. [FREE Full text] [doi:
10.1186/s12960-018-0322-8] [Medline: 30333035]

17. Oleribe OO, Ezieme IP, Oladipo O, Akinola EP, Udofia D, Taylor-Robinson SD. Industrial action by healthcare workers
in Nigeria in 2013-2015: an inquiry into causes, consequences and control-a cross-sectional descriptive study. Hum Resour
Health. Jul 27, 2016;14(1):46. [FREE Full text] [doi: 10.1186/s12960-016-0142-7] [Medline: 27465121]

18. Sheikh K, Gilson L, Agyepong I, Hanson K, Ssengooba F, Bennett S. Building the field of health policy and systems
research: framing the questions. PLoS Med. Aug 2011;8(8):e1001073. [FREE Full text] [doi: 10.1371/journal.pmed.1001073]
[Medline: 21857809]

19. Palagyi A, Marais BJ, Abimbola S, Topp SM, McBryde ES, Negin J. Health system preparedness for emerging infectious
diseases: a synthesis of the literature. Glob Public Health. Dec 14, 2019;14(12):1847-1868. [doi:
10.1080/17441692.2019.1614645] [Medline: 31084412]

20. Martineau FP. People-centred health systems: building more resilient health systems in the wake of the Ebola crisis. Int
Health. Sep 12, 2016;8(5):307-309. [FREE Full text] [doi: 10.1093/inthealth/ihw029] [Medline: 27620922]

21. Wolfe CM, Hamblion EL, Dzotsi EK, Mboussou F, Eckerle I, Flahault A, et al. Systematic review of Integrated Disease
Surveillance and Response (IDSR) implementation in the African region. PLoS One. Feb 25, 2021;16(2):e0245457. [FREE
Full text] [doi: 10.1371/journal.pone.0245457] [Medline: 33630890]

22. Nass SS, Danawi H, Cain L, Sharma M. Verification of neonatal tetanus surveillance systems in Katsina State, Nigeria.
Health Serv Res Manag Epidemiol. Sep 13, 2017;4:2333392817729585. [FREE Full text] [doi: 10.1177/2333392817729585]
[Medline: 28944276]

23. Odega C, Fatiregun A, Osagbemi G. Completeness of suspected measles reporting in a southern district of Nigeria. Public
Health. Jan 2010;124(1):24-27. [FREE Full text] [doi: 10.1016/j.puhe.2009.11.004] [Medline: 20064648]

24. Jinadu K, Adebiyi A, Sekoni O, Bamgboye E. Integrated disease surveillance and response strategy for epidemic prone
diseases at the primary health care (PHC) level in Oyo State, Nigeria: what do health care workers know and feel? Pan Afr
Med J. 2018;31:19. [FREE Full text] [doi: 10.11604/pamj.2018.31.19.15828] [Medline: 30918547]

25. Dairo M, Afolayan D, Akinyemi J. Compliance with epidemic-prone diseases surveillance and response guidelines among
health officers at surveillance units in South-West Nigeria. Afr Health Sci. Jun 2018;18(2):428-436. [FREE Full text] [doi:
10.4314/ahs.v18i2.28] [Medline: 30602970]

26. Lafond KE, Dalhatu I, Shinde V, Ekanem EE, Ahmed S, Peebles P, et al. Notifiable disease reporting among public sector
physicians in Nigeria: a cross-sectional survey to evaluate possible barriers and identify best sources of information. BMC
Health Serv Res. Nov 13, 2014;14(1):568. [FREE Full text] [doi: 10.1186/s12913-014-0568-3] [Medline: 25391377]

27. Fatiregun AA, Ojo AS, Bamgboye AE. Treatment outcomes among pulmonary tuberculosis patients at treatment centers
in Ibadan, Nigeria. Ann Afr Med. 2009;8(2):100-104. [doi: 10.4103/1596-3519.56237] [Medline: 19805940]

28. Fatiregun AA, Ajayi IO, Isere EE. Cholera outbreak in a southwest community of Nigeria: investigation of risk factors and
evaluation of a district surveillance system. West Afr J Med. 2013;32(3):173-179. [Medline: 24122681]

29. NTBLCP Thematic Areas. National Tuberculosis Leprosy and Buruli Ulcer Control Program (NTBLCP). Federal Ministry
of Health. URL: https://ntblcp.org.ng/about/thematic-areas/ [accessed 2024-04-05]

30. Daniel OJ, Adedeji Adejumo O, Abdur-Razzaq HA, Ngozi Adejumo E, Salako AA. Public-private mix for TB and TB-HIV
care in Lagos, Nigeria. Int J Tuberc Lung Dis. Sep 2013;17(9):1195-1198. [doi: 10.5588/ijtld.12.0759] [Medline: 23928168]

31. Adejumo OA, Daniel OJ, Gidado M, Otesanya AF, Adejumo EN, Jaiyesimi EO, et al. Are tuberculosis patients managed
according to the national guidelines in Lagos State Nigeria? Int J Clin Med. 2016;07(01):16-24. [doi:
10.4236/ijcm.2016.71003]

32. Adejumo O, Daniel O, Kuyinu Y, Wright K, Jaiyesimi E, Odusanya O. Awareness and knowledge of health care workers
at Dots facilities on the management of tuberculosis in Lagos, Nigeria: a public-private comparison. Curr J Appl Sci Technol.
2016;21(1):1-8. [FREE Full text] [doi: 10.9734/bjast/2016/21206]

33. Adejumo O, Olusola-Faleye B, Adepoju V, Bowale A, Adesola S, Falana A, et al. Prevalence of rifampicin resistant
tuberculosis and associated factors among presumptive tuberculosis patients in a secondary referral hospital in Lagos
Nigeria. Afr Health Sci. Sep 2018;18(3):472-478. [FREE Full text] [doi: 10.4314/ahs.v18i3.2] [Medline: 30602977]

JMIR Public Health Surveill 2024 | vol. 10 | e52191 | p. 13https://publichealth.jmir.org/2024/1/e52191
(page number not for citation purposes)

Mitchell et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://europepmc.org/abstract/MED/36962145
http://dx.doi.org/10.1371/journal.pgph.0000150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36962145&dopt=Abstract
https://shopsplusproject.org/sites/default/files/resources/SHOPS
https://shopsplusproject.org/sites/default/files/resources/SHOPS
http://dx.doi.org/10.1016/S0140-6736(19)30024-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30904263&dopt=Abstract
https://europepmc.org/abstract/MED/21486880
https://europepmc.org/abstract/MED/21486880
http://dx.doi.org/10.1136/amiajnl-2011-000100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21486880&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-018-0322-8
http://dx.doi.org/10.1186/s12960-018-0322-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30333035&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-016-0142-7
http://dx.doi.org/10.1186/s12960-016-0142-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27465121&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1001073
http://dx.doi.org/10.1371/journal.pmed.1001073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21857809&dopt=Abstract
http://dx.doi.org/10.1080/17441692.2019.1614645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31084412&dopt=Abstract
https://europepmc.org/abstract/MED/27620922
http://dx.doi.org/10.1093/inthealth/ihw029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27620922&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0245457
https://dx.plos.org/10.1371/journal.pone.0245457
http://dx.doi.org/10.1371/journal.pone.0245457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33630890&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2333392817729585?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2333392817729585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28944276&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0033350609003539
http://dx.doi.org/10.1016/j.puhe.2009.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20064648&dopt=Abstract
https://europepmc.org/abstract/MED/30918547
http://dx.doi.org/10.11604/pamj.2018.31.19.15828
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30918547&dopt=Abstract
https://europepmc.org/abstract/MED/30602970
http://dx.doi.org/10.4314/ahs.v18i2.28
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30602970&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-014-0568-3
http://dx.doi.org/10.1186/s12913-014-0568-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25391377&dopt=Abstract
http://dx.doi.org/10.4103/1596-3519.56237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19805940&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24122681&dopt=Abstract
https://ntblcp.org.ng/about/thematic-areas/
http://dx.doi.org/10.5588/ijtld.12.0759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23928168&dopt=Abstract
http://dx.doi.org/10.4236/ijcm.2016.71003
http://sciencedomain.org/abstract/11461
http://dx.doi.org/10.9734/bjast/2016/21206
https://europepmc.org/abstract/MED/30602977
http://dx.doi.org/10.4314/ahs.v18i3.2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30602977&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


34. Adepoju VA, Adejumo OA, Adepoju OE, Adeniyi MO, Etuk V, Nzekwe I, et al. Do private health providers adhere to
National Tuberculosis Guideline while assigning treatment outcome? Findings from a lower middle-income country. Front
Public Health. Sep 21, 2022;10:924132. [FREE Full text] [doi: 10.3389/fpubh.2022.924132] [Medline: 36211674]

35. Mitchell EMH, Adejumo OA, Abdur-Razzaq H, Ogbudebe C, Chukwueme N, Olorunju SB, et al. Hybrid approach to
estimation of underreporting of tuberculosis case notification in high-burden settings with weak surveillance infrastructure:
design and implementation of an inventory study. JMIR Public Health Surveill. Mar 15, 2021;7(3):e22352. [FREE Full
text] [doi: 10.2196/22352] [Medline: 33720030]

36. Gidado M, Mitchell E, Adejumo A, Levy J, Emperor O, Lawson A, et al. Assessment of TB underreporting by level of
reporting system in Lagos, Nigeria. Public Health Action. Sep 21, 2022;12(3):115-120. [FREE Full text] [doi:
10.5588/pha.22.0008] [Medline: 36160719]

37. United States Agency for International Development (USAID), Strengthening Health Outcomes through the Private Sector
(SHOPS). Nigeria Private Health Sector Assessment. Reproductive Health Supplies Coalition. 2010. URL: https://www.
rhsupplies.org/uploads/tx_rhscpublications/Nigeria%20Private%20Health%20Sector%20Assessment%2009_10_2012.pdf
[accessed 2024-04-05]

38. Obubu M, Chuku N, Ananaba A, Sadiq FU, Sambo E, Kolade O, et al. Evaluation of healthcare facilities and personnel
distribution in Lagos State: implications on universal health coverage. Hosp Pract. Apr 06, 2023;51(2):64-75. [doi:
10.1080/21548331.2023.2170651] [Medline: 36729124]

39. Grimmelikhuijsen S, Knies E. Validating a scale for citizen trust in government organizations. Int Rev Admin Sci. Sep 03,
2015;83(3):583-601. [doi: 10.1177/0020852315585950]

40. Aruna O, Nsofor I, Oyediran K. Tuberculosis in Nigeria: Rapid assessment of infectious disease surveillance and reporting.
Measure Evaluation. 2018. URL: https://www.measureevaluation.org/resources/publications/tr-18-292/at_download/
document#:~:text=TB%20case%20notification%20in%20Nigeria,TB%20being%20reported%20through%20IDSR [accessed
2024-04-05]

41. Ali T, Singh U, Ohikhuai C, Panwal T, Adetiba T, Agbaje A, et al. Partnering with the private laboratories to strengthen
TB diagnostics in Nigeria. J Clin Tuberc Other Mycobact Dis. May 2023;31:100369. [FREE Full text] [doi:
10.1016/j.jctube.2023.100369] [Medline: 37122613]

42. Onwujekwe O, Agwu P, Orjiakor C, McKee M, Hutchinson E, Mbachu C, et al. Corruption in Anglophone West Africa
health systems: a systematic review of its different variants and the factors that sustain them. Health Policy Plan. Sep 01,
2019;34(7):529-543. [FREE Full text] [doi: 10.1093/heapol/czz070] [Medline: 31377775]

43. Nair S, Philip S, Varma RP, Rakesh PS. Barriers for involvement of private doctors in RNTCP - Qualitative study from
Kerala, India. J Family Med Prim Care. Jan 2019;8(1):160-165. [FREE Full text] [doi: 10.4103/jfmpc.jfmpc_208_18]
[Medline: 30911499]

44. Okello DRO, Gilson L. Exploring the influence of trust relationships on motivation in the health sector: a systematic review.
Hum Resour Health. Mar 31, 2015;13(1):16. [FREE Full text] [doi: 10.1186/s12960-015-0007-5] [Medline: 25889952]

45. Shumba CS, Kielmann K, Witter S. Health workers' perceptions of private-not-for-profit health facilities' organizational
culture and its influence on retention in Uganda. BMC Health Serv Res. Dec 06, 2017;17(1):809. [FREE Full text] [doi:
10.1186/s12913-017-2763-5] [Medline: 29207998]

46. Rupani MP, Shah CJ, Dave JD, Trivedi AV, Mehta KG. 'We are not aware of notification of tuberculosis': a mixed-methods
study among private practitioners from western India. Int J Health Plann Manage. Jul 18, 2021;36(4):1052-1068. [doi:
10.1002/hpm.3151] [Medline: 33735506]

47. Thomas BE, Velayutham B, Thiruvengadam K, Nair D, Barman SB, Jayabal L, et al. Perceptions of private medical
practitioners on tuberculosis notification: a study from Chennai, South India. PLoS One. Jan 28, 2016;11(1):e0147579.
[FREE Full text] [doi: 10.1371/journal.pone.0147579] [Medline: 26820750]

48. Oladimeji O, Adepoju V, Anyiam FE, San JE, Odugbemi BA, Hyera FLM, et al. Treatment outcomes of drug susceptible
Tuberculosis in private health facilities in Lagos, South-West Nigeria. PLoS One. Jan 20, 2021;16(1):e0244581. [FREE
Full text] [doi: 10.1371/journal.pone.0244581] [Medline: 33471851]

49. Global Fund Grants in the Federal Republic of Nigeria AUDIT REPORT. The Global Fund Office of the Inspector General.
URL: https://www.theglobalfund.org/media/11864/oig_gf-oig-22-003_report_en.pdf [accessed 2024-04-05]

50. Abubakar A, Idris S, Nguku P, Sabitu K, Sambo M. Assessment of integrated disease surveillance and response strategy
implementation in selected Local Government Areas of Kaduna state. Ann Nigerian Med. 2013;7(1):14. [doi:
10.4103/0331-3131.119981]

Abbreviations
CTGO: Citizen Trust in Government Organizations
DSNO: Disease Surveillance and Notification Office
IDSR: Integrated Disease Surveillance and Response
PPM: public-private mix
STBLCP: State Tuberculosis and Leprosy Control Program

JMIR Public Health Surveill 2024 | vol. 10 | e52191 | p. 14https://publichealth.jmir.org/2024/1/e52191
(page number not for citation purposes)

Mitchell et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://europepmc.org/abstract/MED/36211674
http://dx.doi.org/10.3389/fpubh.2022.924132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36211674&dopt=Abstract
https://publichealth.jmir.org/2021/3/e22352/
https://publichealth.jmir.org/2021/3/e22352/
http://dx.doi.org/10.2196/22352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33720030&dopt=Abstract
https://europepmc.org/abstract/MED/36160719
http://dx.doi.org/10.5588/pha.22.0008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36160719&dopt=Abstract
https://www.rhsupplies.org/uploads/tx_rhscpublications/Nigeria%20Private%20Health%20Sector%20Assessment%2009_10_2012.pdf
https://www.rhsupplies.org/uploads/tx_rhscpublications/Nigeria%20Private%20Health%20Sector%20Assessment%2009_10_2012.pdf
http://dx.doi.org/10.1080/21548331.2023.2170651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36729124&dopt=Abstract
http://dx.doi.org/10.1177/0020852315585950
https://www.measureevaluation.org/resources/publications/tr-18-292/at_download/document#:~:text=TB%20case%20notification%20in%20Nigeria,TB%20being%20reported%20through%20IDSR
https://www.measureevaluation.org/resources/publications/tr-18-292/at_download/document#:~:text=TB%20case%20notification%20in%20Nigeria,TB%20being%20reported%20through%20IDSR
https://linkinghub.elsevier.com/retrieve/pii/S2405-5794(23)00025-6
http://dx.doi.org/10.1016/j.jctube.2023.100369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37122613&dopt=Abstract
https://europepmc.org/abstract/MED/31377775
http://dx.doi.org/10.1093/heapol/czz070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31377775&dopt=Abstract
http://www.jfmpc.com/article.asp?issn=2249-4863;year=2019;volume=8;issue=1;spage=160;epage=165;aulast=Nair
http://dx.doi.org/10.4103/jfmpc.jfmpc_208_18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30911499&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-015-0007-5
http://dx.doi.org/10.1186/s12960-015-0007-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889952&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2763-5
http://dx.doi.org/10.1186/s12913-017-2763-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29207998&dopt=Abstract
http://dx.doi.org/10.1002/hpm.3151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33735506&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0147579
http://dx.doi.org/10.1371/journal.pone.0147579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26820750&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0244581
https://dx.plos.org/10.1371/journal.pone.0244581
http://dx.doi.org/10.1371/journal.pone.0244581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33471851&dopt=Abstract
https://www.theglobalfund.org/media/11864/oig_gf-oig-22-003_report_en.pdf
http://dx.doi.org/10.4103/0331-3131.119981
http://www.w3.org/Style/XSL
http://www.renderx.com/


TB: tuberculosis
WHO: World Health Organization

Edited by A Mavragani; submitted 30.08.23; peer-reviewed by D Carnicer-Pont, S Pesälä; comments to author 10.10.23; revised
version received 01.01.24; accepted 20.03.24; published 25.04.24

Please cite as:
Mitchell EMH, Adejumo OA, Abdur-Razzaq H, Ogbudebe C, Gidado M
The Role of Trust as a Driver of Private-Provider Participation in Disease Surveillance: Cross-Sectional Survey From Nigeria
JMIR Public Health Surveill 2024;10:e52191
URL: https://publichealth.jmir.org/2024/1/e52191
doi: 10.2196/52191
PMID: 38506095

©Ellen MH Mitchell, Olusola Adedeji Adejumo, Hussein Abdur-Razzaq, Chidubem Ogbudebe, Mustapha Gidado. Originally
published in JMIR Public Health and Surveillance (https://publichealth.jmir.org), 25.04.2024. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Public
Health and Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

JMIR Public Health Surveill 2024 | vol. 10 | e52191 | p. 15https://publichealth.jmir.org/2024/1/e52191
(page number not for citation purposes)

Mitchell et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://publichealth.jmir.org/2024/1/e52191
http://dx.doi.org/10.2196/52191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38506095&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

