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Tuberculosis (TB) is a major public health concern in the country. Drug resistant (DR) strains
requiring more toxic regimens for longer periods than the standard 6 months have become a
significant problem. Specific measures are being taken within the RNTCP to address the DR
TB challenge through appropriate strengthening of the health system for an effective
management of the disease and prevention of transmission.
DR TB became a major problem in Mumbai in 2012 causing the Municipal Corporation of
Greater Mumbai (MCGM) to address the issue. Infection control was identified as one of the
crucial preventive strategies to reduce DR TB transmission.
In 2016, the MCGM collaborated with the Centers for Disease Control and Prevention
(CDC), Atlanta and SHARE India, a Hyderabad based Nongovernmental organisation (NGO)
to provide technical assistance to build institutional capacity to strengthen airborne infection
control (AIC) practices in health care institutions in Mumbai. Nosocomial transmission of
DR TB has been documented in many countries and undoubtedly occurs in Mumbai.
India wrote National Airborne infection control (AIC) guidelines in 2010 to minimize the risk
airborne pathogen transmission. Although guidelines are a necessary first step,
implementation of these guidelines is more complicated, time consuming and must be
sustained indefinitely. Hence, an AIC unit was set up in the MCGM as a pilot project to
implement effective airborne infection control policies.

Project area:
The project area consists of seven Western Municipal Wards of
Mumbai: K-East Andheri, P-North Malad, K-West Andheri, H-East
Bandra, P-South Goregaon, H-West Bandra and Central L Kurla
Ward.

Process:
The MCGM AIC unit started in the K/E Andheri District TB centre in October 2016 after
intensive training by CDC experts. The MCGM AIC unit conducts baseline assessments in
health care facilities to determine what problems exist that might facilitate transmission of
TB. After the baseline assessment, the AIC unit explains its findings to administrators,
follows up with periodic phone calls, and monitors the implementation of its
recommendations at four month intervals.

There are 110 health care facilities, including dispensaries, health posts, designated
microscopy centers (DMC) , Directly Observed Treatment Short course (DOTS) centers and
Maternity homes, some of which are co-located (Annexure 1).

Assessments began in

October 2016 and first follow up visits were completed by May 2018.

Assessment tool & Scoring:
The AIC team uses a 41 indicator color coded tool

Not Implemented

(Annexure 2) developed with CDC to assess the AIC

Implemented

status of each health care facility. Following WHO

In-Progress

Guidelines, the 3 categories in which AIC should be
implemented

are:

Not Applicable

Administrative/Managerial,

Environmental and Personal Protective Equipment (PPE).

The AIC assessor marks each of the 41 indicators red if not implemented, green if
implemented; yellow for in progress and blue if the indicator is not applicable. Each facility
is scored at every visit, with a “0” for indicators marked red, a “1” for yellow and a “2 for
green. A percentage is then calculated. (Annexure 3)

Findings and recommendations:
Advocacy,

capacity

building,

coordinating

and

communicating

between

facility

administrators and District TB officers (DTOs) lead to substantial improvement in AIC
implementation. Overall among the facilities, maximum improvement was observed in PPE,
increasing from 38% adherence to recommendations at baseline to 67% at first follow up.
(Annexure 4)
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A. Administrative:
The compliance of administrative controls at baseline assessment was 41% and
increased to 62% during first follow up visit. Fast tracking of coughing patients,
separation of suspected TB patients from general OPD waiting areas, and the display
of cough etiquette posters remained inadequate.

B. Environmental measures:
About half of the institutions assessed needed minor renovations to achieve minimum
environmental standards for airborne infection control. Most environments were able
to be effectively ventilated with natural ventilation, but ventilation was not being
used. Windows were often shut or deliberately blocked by shelves and boxes, or
posters had been hung in front of them thereby reducing ventilation. The AIC unit
repeatedly encountered the problem that it was not one person’s responsibility to
make sure windows were opened each morning.

C. Personal respiratory protective measures:
Use of personal protective measures by HCWs was found to be 38% in high-risk
settings at baseline. This challenge has been overcome through proper training,
education, and monitoring by the AIC team and giving ownership to those in charge
at the local level, leading to 67% compliance with PPE at 1st follow up

Challenges and Follow up actions:
The administrative and PPE components have been accepted and promptly supported by
some of the local authorities. Some recommended changes require administrative support at
higher levels. Some of the environmental changes requiring construction and repair work
need budget allocations and permissions from higher up authorities and have moved slowly
or not at all.
Administrative/Managerial:
•

Infection control (IC) plan and point person needed

–

Infection control plan should be displayed at all healthcare facilities. MO/AMO should
act as AIC point person to regulate all AIC related activities. A written order/circular to
display the IC plan will provide administrative support to strengthen AIC
implementation and compliance. (Annexure 5)

•

AIC training of Facility staff and annual sensitization of staff on AIC guidelines

•

IEC Material

–

Print more cough hygiene posters and streamline indenting mechanism (Annexure 6)

•

Identifying and fast tracking coughing patients

–

Screen patients for cough at registration and affix stamp; designate a person responsible
for fast tracking coughing patients. A written order/circular to fast track coughing
patients in OPDs will provide administrative support

–

Providing surgical masks to coughing patients at all dispensaries

•

Presumptive TB and TB patient Segregation:

–

Dispense DOT medicine from window to prevent mixing of patients inside

–

Collect sputum sample outside in designated area

–

Program (RNTCP) integration in general health system for implementation of AIC
policies will require joint efforts from both ends. Segregation of DOTS Centre from
Health Post as a policy.

Environmental:
–

Trainings and sensitization of engineers/ maintenance initially/periodically

–

Construction of new facilities or retrofitting in existing facilities must follow AIC
guidelines

Personal Protective Equipment: N 95 Respirators:
–

Adequate stocks sometimes available at facilities but staff not using them

–

Streamline process of indenting from the DTO. A written order/circular to indent the N
95 Respirators and create awareness on correct use/importance of use periodically

Ward level (Municipal) Infection Control Committee (ICC)
–

ICC needs to be set up at municipal ward level to review the implementation of AIC
practices in all health facilities located within the ward.

–

Include AIC as an Agenda point in High level Review meetings:

–

Promote behaviour change and motivate staff for AIC compliance.

Annexure 1
Total health institutions assessed
110 health institutions (total 247 facilities) were assessed for a period of one year with
baseline assessments starting on 6th October 2016 and 2nd follow up ending on May 2018 as
follows:

72 Health Post

76 DOT centre
110 Health
Institutions

55 Dispensaries

36 DMC

08 Maternity Home

Annexure 2
AIC Assessment Tool
AIC assessment tool
Health Facility Questionnaire
A) MANAGERIAL/ADMINISTRATIVE
There is a designated person responsible for implementing infection control
1
practices in the facility (Ask)
COMMENTS
2

There is a written facility-specific infection control plan that includes TB
Infection Control (Observe)

3

TB infection control education/training has been performed in the past year for
staff (Ask)

4

RNTCP basic training on tuberculosis has been done in the past 3 years (Ask)

5

MDR training on tuberculosis has been done in the past 3 years(Ask)

6

Patients are not crowded in waiting areas or hallways (Observe)

7

Outdoor open space utilized to decrease crowding in waiting areas (Observe)

8

Signage for cough etiquette is displayed in waiting area (Observe)

9

Signage to keep windows and doors open is seen in waiting areas and rooms
where patients are seen(Observe)

10

Patients are routinely asked about cough upon entering the facility or ward
(maternity home) (Ask/Observe)

11

A cough monitor assists with triage or gives cough etiquette guidance
(Ask/Observe)

12 Patients with cough are fast tracked to the health care provider (Ask/Observe)

13 Surgical mask/ handkerchief are provided to all coughing patients (observe)

14 Patients with cough are promptly separated from others (Observe)
15

Patients with suspected or known drug resistant TB are separated from other
patients (Ask and Observe)

16 There is separate timing (afternoon hours) for MDR patients (Ask and Observe)
17 Immunization babies and General OPD/DOT patients are separated
18

There is a separate log listing all patients referred for sputum examination (Ask
and Observe)

19

Sputum is collected in a designated area far away from others preferably
outdoors (Observe)

20

Sputum specimens are sent to lab and NOT delivered by patients ( Specify
Distance in comments)(Ask and Observe)

21

A tracking system for all suspected TB cases, referrals, and their sputum
specimen results is in place (Ask and Observe)

22 Sputum results are received by sender within 24 hours (Ask and Observe)
23 Hand hygiene Practices are observed in the health facilities (Observe)
24 Sharp disposal is done as per National AIC guidelines (Observe)
25

Disposal of sputum cups/ broom sticks/slides/gloves is done as per RNTCP
guidelines (Observe)

26 Infectious Material spill Management as per AIC guideline(Ask and Observe)
B)

ENVIRONMENTAL
All appropriate windows/doors are open on observation without obstruction
27
(no posters, shelves, boxes blocking openings) (Observe)
28 20% of floor area are areas of openings (Measure)
29

Air Changes per hour are above 12 in high risk areas (Applicable only for OPD
room, DMC and DOTs) (Measure)

30 All windows are outward opening or inward opening, NOT sliding (Observe)
31 There are no chemical or human odors relative to outdoors (Observe)
32 Wet mopping of the floor done regularly (once a day) (Observe)
C)

Personal Protective Equipment (PPE)
N-95 respirators are readily available to all staff who have contact with
33
coughing patients and patients with or suspected of having TB (observe)
34 Staff are trained in the proper use of respirators (Ask and Observe)
35 Appropriate staff are wearing N-95 respirators (observe)
36 Appropriate staff are wearing N-95 respirators correctly (observe)
37

3 months Stock of N-95 respirator available (Actual available number in
comments) (Ask and Observe)

38 Mechanism of indenting and procurement of N-95 is in place (Ask)
39 Mechanism of indenting and procurement for surgical masks is in place (Ask)
D) Healthcare Worker Surveillance
Staff are symptoms screened for TB disease annually (4 ‘S’ Symptom and
40
Glandular Enlargement) (Ask)
41 A log is kept of all staff that are diagnosed with TB disease (Ask)

Annexure 3
Grading of 110 Health Institutions

Baseline

51-75%, 2 Institutions

76-100%, 0 Institutions

26-50%, 38 Institutions

0-25%, 70 Institutions

First Follow-up

51-75%, 2 Institutions

26-50%, 38 Institutions

76-100%, 0 Institutions

0-25%, 70 Institutions

Annexure 4
AIC indicator Analysis and Graphical representation
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Section A) Administrative/Managerial
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I/C point person Infection Control Display of cough Display of
Plan
etiquette signage posters to keep
windows and
doors open
Indicators

– No Infection Control point persons in any facilities and no IC plans displayed
at baseline increased to 80% with IC focal persons and, 37% displaying IC
plans
– Cough etiquette signage increased from 44% to 83%
– Almost no posters to keep windows & doors open increased to 48%
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Section B) Environmental
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Indicators

– The number of facilities with windows open only increased from 68% to 74%
– Only 36% of facilities had outward opening windows, there were no
improvements, and Valnai Dispensary, P/N changed for the worse

% Compliance

Section C) Personal protective equipment (PPE)
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Indicators

– N95 respirator availability increased from 55% of facilities to 76% due to
strengthening of indenting mechanisms
– Sensitization of staff increased the correct use of respirator from 30% to 55%
– The 3 months stock availability increased from 24% to 56%
– Improvement in indenting and procurement mechanism from 15% to 58%

Section D) Overall AIC Compliance

AIC compliance at Baseline

AIC compliance at 1 FU

45%

63%

In terms of AIC hierarchy, the administrative and environmental controls take the
highest importance and hence the successes which are shown in PPE compliance though
good, would contribute less compared to the first two controls

Annexure 5
AIC Do’s and Dont’s Posters

Annexure 6
AIC Cough hygiene Posters
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