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Abstract: FAST stands for Finding, Actively, Separating, and Treating. FAST focus health care workers on the most important
administrative Tuberculosis (TB) transmission control intervention: effective TB treatment reduces TB spread rapidly, even
before sputum smear and culture turn negative. General outpatient department (GOPD) and inpatient clinics in most public and
some private health institutions are overcrowded with long waiting times to access health care services. This has led to an
increasing importance to ensure effective TB prevention and control especially in settings were Presumptive TB cases,
confirmed TB cases and People living with HIV (PLHIV) are seen. This study is aimed at describing the process of FAST
implementation and its effect on reduction of time to diagnosis of TB and enrolment for care at tertiary Health care facilities. A
prospective study in 12 facilities of 6 states with high TB and HIV burden; adapted guidelines, standard operating procedures
(SOPs) and training materials for F4ST strategy; trained pool of facilitators; field tested tools; advocacy visits to health facilities;
collected base line data that preceded facility level sensitization of FAST implementation. Diagnosis of TB and DR-TB was in
line with the national guidelines with the use of Acid Fast Bacilli (AFB) light microscopy and GeneXpert MTB/RIF technology.
Follow-up evaluations were conducted monthly by State Tuberculosis and Leprosy Control Program (STBLCP) and quarterly by
National TBL Control Program (NTBLCP). Data was analyzed using Stata 13 version 1 for paired t-test (mean comparison test).
Average time to diagnosis of susceptible TB using 3 sputa samples reduced from a baseline of 2.9 days in April 2014 to 1.9 days
by end of September 2014. Time to treatment of susceptible TB cases diagnosed either by AFB microscopy or Xpert reduced
from a baseline of 3.9 days to 1.1 days. Similarly, average time for DR-TB cases diagnosed (including patients receiving their
results) reduced from 2.3 days to 1 day. Proportion of TB cases diagnosed and started on treatment increased by up to 14-56%
range among different facilities. Integrating FAST into health care delivery improves early diagnosis and enrolment to care at
minimal cost; facilitate TB infection control in clinic waiting areas especially in low income countries like Nigeria. FAST also has
additional advantage of increasing TB case notification.
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1. Background and Introduction

According to the 2015 Global TB report, Tuberculosis
remains a major global health problem while 9.6 million
people developed TB and 1.5 million died from the disease. In
sub-Saharan Africa, Tuberculosis (TB) is still a great
challenge to public health. Nigeria remains one of the 22 high
burden countries (HBC) that accounts about 80% of the
world’s TB cases. From the National TB Prevalence Survey
2012, the prevalence and incidence rates of all forms of TB in
2012 are much higher than previously estimated by World
Health Organization (WHO) for the same year. While “the
prevalence rate now stands at 322 per 100,000 populations;
the incidence rate is 338 per 100,000 populations, indicating
an actual rate of TB case detection in Nigeria at approximately
17%. [1]” Similarly, “the National survey on KAP showed <
29% awareness of TB in the population. [2]” “The 2010
National DR-TB prevalence survey report also revealed a
prevalence of 2.9% among new cases of TB and 14.3% among
previously treated cases. [3]” “In 2005, Federal Ministry of
Health (FMOH) estimated a total of 23,640 health facilities in
Nigeria of which 85.8% are primary health care facilities, 14%
secondary and 0.2% tertiary. 38% of these facilities are owned
by the private sector, which provides 60% of health care in the
country. By the end of 2013, Nigeria has an estimated
population of 167 million with 5,389 directly observation of
treatment (DOT) centers, 1,602 AFB microscopy Laboratories,
87 GeneXpert MTB/RIF sites and 1,004 Anti-Retroviral
Therapy (ART) centers across the country. [4]”

“Most TB transmissions occur between the onset of
coughing and initiation of treatment [5]”. Early diagnosis and
prompt effective therapy represent the key elements in
controlling the disease. Thus “diagnosis and treatment delay
of TB is significant to disease prognosis and may result in
more extensive disease and more complications, which leads
to an increased period of infectivity in the community and
higher mortality [6], [7].

Despite the adoption of “WHO policy document on TB
infection control by Nigeria in 2008 that describes the
managerial, administrative, environmental and respiratory
protection controls in healthcare facilities [8]”, there is “weak
implementation of specific recommendations for TB-IC at
most TB and HIV care settings [9]”. Cases of “susceptible TB
and multidrug-resistant tuberculosis (MDR-TB) are being
generated by transmission in overcrowded and poorly
ventilated clinic waiting areas [10]”. Many “HIV-co-infected
clients in high-burden settings are also at risk for infection and
re-infection, in addition to other patients’ relatives, health care
workers and staff of other facilities [11]”.

As part of efforts to reduce health system delays, the
NTBLCP in 2014 adopted and piloted the implementation of
the FAST strategy at selected healthcare facilities with a
focused approach to reducing TB or DR-TB transmission in
outpatient and inpatient healthcare settings. FAST stands for
Finding, Actively, Separating, and Treating. FAST focuses
health care workers on the most important administrative TB

transmission control intervention: effective TB treatment
reduces TB spread rapidly, even before sputum smear and
culture turn negative.

Implementing FAST will also contribute to intensified case
findings at General medical settings (Outpatient departments,
HIV/ ART clinics) where the focus is finding patients with
unsuspected infectious TB and at TB settings where patients
are already diagnosed with TB and the focus is finding
patients with drug resistant TB in order to provide effective
therapy and rapidly stop spread.

This study is aimed at describing the process of FAST
implementation and its effect on reduction of time to diagnosis
of TB and enrollment for care at tertiary Health care facilities.

2. Methodology

Based on State specific TB and HIV burden, convenient
sampling was used to select 1 state from each of the 6
geo-political zones of the Federation (Abia, Akwa-Ibom,
Benue, Kaduna, Taraba and Osun). Two facilities that provide
TB, HIV/ART care services from each of these 6 states were
then included to implement the pilot FAST strategy.

In March 2014, coordination meetings held to adapt
guidelines, SOPs and training materials for FAST strategy;
training of pool of facilitators from the 6 states and field
testing of tools at NTBLTC Zaria for practical demonstration.
This was followed with advocacy visits to health facilities,
collection of base line data that preceded facility level
sensitization of FAST implementation in April 2014.
Diagnosis of TB and DR-TB was in line with the National
Guidelines with the use of AFB light microscopy and
GeneXpert MTB/RIF technology. Follow-up evaluations were
conducted monthly by State TBL control program and
quarterly by National TBL control Program.

At each of the clinics (GOPD, ART, DOTS, STI), a
mechanism was established for referral and follow up of
clients with symptoms of cough through organized cough
surveillance. This involved a daily assigned health worker
actively looking for otherwise unsuspected TB patients with
current cough at waiting clinic areas. Identified coughers are
fast tracked, further screened for symptoms suggestive of TB
(fever, weight loss, night sweats) and separated from other
clients to a designated well ventilated areas; sputum of those
with presumptive TB promptly collected for laboratory
investigations, including rapid molecular testing, as per
national guidelines; and are educated on respiratory hygiene/
cough etiquettes to prevent further spread of TB.

Monthly data and information were obtained by adjusting
existing national TB laboratory and clinic registers to compute
average time to diagnosis and average time to treatment:

a) Time to Diagnosis: The number of days from the date of
patient presentation on which sputum was collected (column:
Date of collection) to the date the lab result was received
(column: Date result released) as recorded in the clinic
presumptive TB register.

For DR-TB, the date the laboratory result was received
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(column: Comments) as recorded in the presumptive DR-TB
register.

b) Time to Treatment: The number of days from the date on
which the lab result was received (column: Date registered) to
the date treatment was initiated (column: Date treatment
started) as recorded in the TB register.

For DR-TB, the date the lab result was received recorded in
the Comments column and the date of treatment recorded in
the Treatment facility referred to column.

Monthly data on “time to diagnosis” and “time to treatment”
obtained were recorded in a 2 by 2 table for baseline January
to December 2013 and intervention period from April to
September 2014. A period of longer than 7 days was defined
as a diagnosis delay and a period of longer than 2 days as a
treatment delay. The time from the first consultation to the
date of diagnosis was defined as ‘health system'’s delay’. Data
was collated using Microsoft excel 2013, expressed as simple

percentages and proportions; pre and post intervention was
analysed using Stata 13 version 1 for paired t-test (mean
comparison test).

Approval to publish data used in this pilot was obtained
from the ethics committee of the Federal Ministry of Health.

3. Results

Facilities where FAST strategy was implemented (Pilot) had
reduction in average time to diagnosis from a baseline of 2.9
days with a steady decline to 1.9 days by end of September
2014 (table 1). Similarly in table 5, there was reduction in
average time to treatment at pilot facilities (1.9 £ 0.8 days)
compared to (3.9 £ 2.9 days) at baseline; a statistically
significant reduction of 2.1 days (95%CI, 0.4387 to 3.7612
days), t(11)=2.7823, P>0.05.

Table 1. Average time (days) to diagnosis and treatment for susceptible TB cases.

Baseline Q1 - Q4 2013

INDICATOR-TB (monthly average)

Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14

Apr. - Sept. 2014
(monthly average)

Average time to diagnosis (days) 29 24
Average time to treatment (days) 39 2.7
Total number of presumptive TB cases 10,427 (869) 909
Total number of TB patients started on treatment 2,212 (185) 230

2.9 2.7 2.0 23 1.9 2.0

23 2.1 1.4 1.3 1.1 2.0

958 1,147 519 581 481 4,595 (766)
189 176 95 110 84 884 (147)

Table 2. Average time (days) to diagnosis and treatment for DR - TB cases.

Baseline Q1 - Q4 2013

Apr. - Sept. 2014

INDICATOR-DR TB (monthly average) Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 (monthly average)
Average time to diagnosis (days) 23 2.1 1.9 0.9 1.5 1.1 1.0 1
Average time to treatment (days) 2.0 0.9 0.1 43 43 43 2.0 3
Total number of presumptive DR-TB cases 1,678 (140) 149 290 191 261 105 1,120 (93)
Lo bt i w83 s n4 s s 3w
Table 3. Average time (days) treatment for susceptible TB cases.
Number of Presumptive TB Average ti.me to treatment (days) - GeneXpert
S/No. Susceptible TB cases (monthly average) Presumptive TB cases i
Baseline Pilot Baseline Pilot available

1 IDH &ABSUTH 32 2.1 5.3 33 No

2 FEDERAL MEDICAL CENTER UMUAHIA 3.3 2.5 11.8 22 Yes

3 UUTH, UYO 2.1 2.0 4.8 1.3 No

4 General Hospital, Iquita, Oron 2.8 2.1 2.1 1.0 Yes

5 BSUTH 3.0 22 3.8 2.7 Yes

6 FMC, makurdi 4.1 3.8 3.9 2.5 Yes

7 NTBLTC ZARIA 1.0 2.0 1.0 1.0 Yes

8 44 Military Hospital 2.0 1.7 2.0 1.7 Yes

9 STATE HOSPITAL ASUBIARO 3.0 1.9 5.0 24 Yes

10 STATE HOSPITAL, IKIRUN 7.0 4.0 5.0 2.2 No

11 Federal Medical Centre Jalingo 2.0 1.7 2.0 1.2 No

12 First Referral Hospital Mutum/biyu 2.0 2.0 1.0 1.0 No
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Table 4. Health facilities showing average TB cases notified and started on treatment through intensified case finding (ICF).

Baseline Intervention Period
Presumptive TB  Number of TB cases Presumptive TB Number of TB cases
S/No. Name of Health Facility cases (monthly started on treatment  cases (monthly started on treatment
average) (monthly average) average) (monthly average)
1 IDH &ABSUTH 74 19 85 (14.8%) 21 (6.8%)
2 FEDERAL MEDICAL CENTER UMUAHIA 114 13 165 (45.0%) 5
3 UUTH, UYO 26 18 24 11
4 General Hospital, Iquita, Oron 51 31 81 (57.6%) 28
5 BSUTH 9 6 10 (16%) 2
6 FMC, makurdi 81 13 57 7
7 NTBLTC ZARIA 204 16 142 88
8 STATE HOSPITAL ASUBIARO 90 10 63 5
9 STATE HOSPITAL, IKIRUN 27 5 21 4
10 Federal Medical Centre Jalingo 105 33 49 19
11 First Referral Hospital Mutum/biyu 79 11 67 8
12 44 Military Hospital 10 8 64 (566.0%) 29 (247.4%)
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Figure 2. Average time (days) to DR-TB diagnosis and treatment.
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DR-TB cases diagnosed using 1 sputum sample test with
Xpert MTB/RIF in line with the national guidelines reduced
from a baseline of 2.3 days to 1 day by end of September 2014
(figure 2); though the average time to treatment for diagnosed
DR-TB cases remained 2 days for the same period. At pilot

facilities with Xpert machines (table 6), there was no
statistically significant reduction in time to treatment for
susceptible TB cases (1.9 + .0.7 days) compared to facilities
with no Xpert (1.8 + 0.9 days). (95%CI, -1.1928 to 0.9356
days), t(10) =-0.2692, p>0.05.

Table 5. Paired t test for average time to treatment (days) for Susceptible TB.

Variable | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
baseline | 12 3.975 .8475567 2.936022 2.10954 5.84046
pilot | 12 1.875 .2253365 7805884 1.379038 2.370962
diff | 12 2.1 71547827 2.614644 4387344 3.761266
mean (diff) = mean (baseline - pilot) t =2.7823
Ho: mean (diff) = 0 degrees of freedom = 11
Ha: mean (diff) < 0 Ha: mean (diff) != 0 Ha: mean (diff) > 0
Pr(T <t)=0.9911 Pr(IT| > [t|) = 0.0178 Pr(T > t) = 0.0089
Table 6. Paired t test for average time to treatment (days) for Susceptible TB at facilities with Xpert.
Group | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
no | 5 1.8 427785 9565563 6122785 2.987722
yes | 7 1.928571 2670066 706433 1.27523 2.581913
combined | 12 1.875 .2253365 7805884 1.379038 2.370962
diff | -.1285715 AT76473 -1.192836 .935693

diff = mean(no) - mean(yes) t = -0.2692

Ho: diff = 0 degrees of freedom = 10

Ha: diff < 0 Ha: diff != 0 Ha: diff> 0

Pr(T < t) =0.3966 Pr(|T| > |t|) = 0.7933 Pr(T > t) = 0.6034

During the pilot period, 5 out of 12 facilities (41.7%) showed an increase in average monthly Presumptive TB cases while 1.7%
of pilot facilities had increase in proportion of diagnosed TB cases started treatment. Difference in average monthly Presumptive
TB cases of 0.6 (table 7), was not statistically significant; at baseline (2.9+1.5 cases) compared to pilot (2.3 = 0.9 cases), (95%CI,

0.0258 to 1.2241), t(11)= 2.2958, p<0.05

Table 7. Paired t test for difference in average monthly notified Susceptible TB cases started on treatment.

Variable | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

baseline | 12 2.958333 4366641 1.512649 1.997242 3.919424
pilot | 12 2.333333 2203074 7631672 1.84844 2.818227
diff | 12 .625 2722312 9430367 .0258231 1.224177

mean(diff) = mean(baseline - pilot) t =2.2958

Ho: mean(diff) = 0 degrees of freedom = 11

Ha: mean(diff) < 0 Ha: mean(diff) != 0 Ha: mean(diff) > 0
Pr(T < t)=0.9788 Pr(|T| > [t|) = 0.0423 Pr(T >t) = 0.0212

4. Discussion

Delay in identification, diagnosis and start of tuberculosis
(TB) treatment increases the risk of morbidity and mortality at
the individual level as well as increase in the risk of
transmission at community level.

An “estimate of 10 persons become infected annually by a
patient with untreated smear-positive pulmonary TB and
over 20 during the natural course of untreated disease until
death [12]”. “In both high and low TB prevalence countries,
delay in the start of TB treatment is relatively common [13],
[14]”.

Delays are divided into patient delay, health care system
delay and total delay. Total delay was defined as the sum of the
patient delay and the health care system delay. While Patient
delay was defined as the period from onset of symptoms
related to TB to the date when the patient first contacted health
services for those symptoms, Health care system delay was
defined from the date of the patient's first contact with the
health services for those symptoms to the date of the start of
TB treatment. “The health care system delay is assumed to be
a larger problem than patient delay [15]”.

Several studies that described the problem of “delay in the
start of TB treatment indicated a low index of suspicion
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among health care providers for diagnosing TB [16], [17],
[18]”. Despite symptoms such as cough, weight loss and night
sweat, health care providers only initiated specific TB
examination after unsuccessful antibiotics treatment.

Though this study was conducted in tertiary and referral
hospitals, there was a low health system delay similar to
findings with mean diagnosis interval of 3.3 days and mean
initiation of treatment interval of 1.4 days [19] This is contrary
to findings expected at tertiary and referral hospitals with
longer patient and health system delays.

The adoption of FAST strategy in this study has contributed
to low health service delay due to a high degree of alertness on
the side of the health workers to suspect and diagnose
tuberculosis which was attributable to “the basic triaging,
effective separation and fast tracking to access prompt
diagnosis and early treatment [20], [21].

In this study, instant referrals for diagnosis of a presumptive
TB case in line with national algorithm that incorporates use
of rapid diagnostic tests (Xpert MTB/RIF technology) and an
effective mechanism for prompt release of laboratory results
also played significant roles. “By ensuring prompt TB
laboratory analysis and diagnosis, multiple clinic and follow
up visits were reduced [22]”. This on the long term contributes
to reduction in the total delay. Proportion of TB cases
diagnosed and started on treatment increased by up to 14-56%
at some pilot facilities (table 4). A well implemented FAST
strategy in addition to “intensified case detection has a great
impact on improving TB infection control by reducing the
waiting time in the facility [23], [24]”.

As TB is the common cause of morbidity and mortality
among PLHIVs, the National TBLCP integrated DOTS
services in HIV/ART clinics to facilitate “one stop” service
management of co-infected persons. The adoption of FAST
strategy at these HIV/ART clinic waiting areas has also
immensely reduced the spread of TB and simultaneously
ensured prompt treatment of both conditions.

Some challenges encountered during the implementation of
FAST strategy included constraints of space for separation, so
clients had to be fast- tracked at some facilities. Only 7 out of
12 facilities had GeneXpert machines which resulted in
establishing effective linkage and referral system for sputum
transportation. Coordination and supervision by state and
national level was sub-optimal which necessitated regular
phone calls, follow-up e-mails to access data and monitor
progress of implementation. The intended gains of this
strategy were deeply affected due to prolonged strike action by
government health care workers for 3 out of the 6 months pilot
period.

5. Conclusion

FAST strategy when scaled up to other facilities by
improving health systems delay can contribute significantly to
TB intensified case finding. FAST as an administrative TB
Infection control intervention in health care facilities requires
minimal resources and can be easily implemented.
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