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ABSTRACT

Background and Objective. The COVID-19 pandemic has adversely affected various healthcare services worldwide, 
including tuberculosis (TB) control programs. This paper examines the impact of the COVID-19 pandemic on TB case 
notification rate (CNR) and treatment success rate (TSR), and the challenges and interventions in TB-DOTS (directly 
observed treatment short-course) services in the Province of South Cotabato, SOCCSKSARGEN Region, Philippines. 
 
Methods. An explanatory sequential mixed methods design was used to describe the experiences of South Cotabato 
in implementing TB-DOTS services during COVID-19 pandemic. Monthly data on CNR and TSR under TB-DOTS from 
March 2019 to February 2022 were retrieved from the Department of Health’s Integrated Tuberculosis Information 
System (ITIS) through records review. One-way analysis of variance (ANOVA) and Tukey’s test were used to analyze 
quantitative data. Focus group discussions (FGD) were conducted among four groups of program implementers (NTP 
coordinators, nurses, medical technologists, and barangay health workers) encompassing the challenges encountered 
in the implementation of TB-DOTS services as well as interventions done before and during the COVID-19 pandemic.

Results. During the pre-COVID-19 period (March 
2019-February 2020), a CNR of 334 per 100,000 
population was reported in the province. There is a 
35.19% decrease in TB CNR during COVID-19 Year 
1 (March 2020-February 2021) at 216 per 100,000 
population, followed by a 37.63% increase in Year 2 at 
298 per 100,000 population. The mean TSR covering 
the pre-COVID period was 96% (SD = 0.01) while the 
mean TSR in COVID-19 Year 1 was 93% (SD = 0.02), 
significantly lower than that of the pre-pandemic period, 
followed by monthly TSR ranging from 91% to 98% 
(SD = 0.02), an increase in Year 2. From the FGDs, six 
pre-existing barriers were identified such as patients’ 
financial constraints, hard-to-reach areas, poor health 
seeking behavior, persistence of TB stigma, medicine 
and supply shortages, and inadequate health workforce 
were experienced before and during the COVID-19 
pandemic. On the other hand, six emerging challenges 
brought by the COVID-19 pandemic were reallocation 
of services, movement restriction, additional protocols, 
reporting delays, and fears among patients and health 
workers. The decrease in CNR and TSR during COVID-19 
Year 1 aligned with the emergence of new challenges 
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in TB-DOTS services brought by the pandemic. These 
aggravated pre-existing barriers which further caused 
delays in the diagnosis and treatment of TB patients. 
Nine interventions done to address these challenges 
were also described, the most critical being health 
education, strengthening community-based services, 
use of telecommunications, resource pooling for 
essential medicines, adjusting medication dispensing, 
and coordination with local government units and policy 
enhancements.
 
Conclusion. TB-DOTS services in South Cotabato 
experienced various difficulties during the COVID-19 
pandemic which led to initial declines in CNR and 
TSR. Addressing barriers and challenges were vital in 
ensuring the continuity of TB services and mitigating the 
impact of COVID-19 crisis on CNR and TSR. This study 
demonstrates the adaptability and resilience of South 
Cotabato's TB-DOTS services in response to COVID-19 
challenges and highlights the need for strategies 
ensuring continuity of TB services and healthcare system 
resilience in light of Universal Health Care. Recommen-
dations are outlined to improve current policies and 
practices as well as lay future directions for research on 
health service delivery and program implementation in 
relation to pandemics and other types of disasters.

Keywords: tuberculosis, COVID-19 pandemic, Philippines, 
case notification rate, treatment success rate, TB-DOTS, 
health system resilience

INTRODUCTION

Tuberculosis (TB) remains a leading cause of morbidity 
and mortality worldwide, caused by Mycobacterium tuberculosis 
and transmitted via air droplets. It was the foremost cause of 
death from a single infectious agent until the emergence of 
the COVID-19 pandemic.1 The COVID-19 pandemic has 
significantly impacted various healthcare services globally, 
including TB control programs. According to the World 
Health Organization (WHO), the pandemic disrupted TB 
preventive measures and access to treatment, particularly 
in countries with a high TB burden.2 Modeling studies 
projected that disruptions could lead to an increase in TB 
deaths of up to 20% over five years in high-burden countries, 
compared if there was no COVID-19 pandemic.3 

The effect of the COVID-19 pandemic on TB control 
has been estimated to be dramatic, especially in high-burden, 
low- to middle-income countries, with many problems 
emerging that challenge existing national TB control 
programs (NTP). A rapid review of global literature revealed 
that the COVID-19 pandemic disrupted TB care and 
prevention; specifically, decrease in TB diagnostic services, 
case finding activities, LTBI management, and a decline in 
TB case notification rate were observed among 65 research 

articles reviewed.4 In Indonesia, the COVID-19 pandemic 
adversely affected their NTP and primarily observed in 
districts with the lowest health-system capacity, leading to 
escalation of TB transmission.5 

According to Lipman et al., the causes of setbacks in 
TB control during the COVID-19 pandemic include staff 
redeployment and resource reallocation from TB to other 
COVID-19-related services, lack of TB staff due to sickness 
and quarantine protocols, difficulties of staff traveling to work 
due to decreased public transport and movement restrictions, 
and disruption to supply chains.6 Furthermore, WHO 
identified the following factors as plausible explanations 
for the decreasing monthly TB case notifications: to reduce 
crowding in medical facilities, patients with chronic conditions 
or mild symptoms have been discouraged from seeking care; 
decrease in the number of health facilities providing TB 
diagnosis and treatment; delays in the purchase and transport 
of medicines and laboratory supplies; concerns about stigma 
due to the similarities between the signs and symptoms of 
TB and COVID-19; and data and reporting delays.7

To address these identified challenges to TB control 
during the COVID-19 pandemic, the WHO’s Global TB 
Programme issued the following guidance to NTPs and 
partners: (1) utilize the expertise of NTPs for the COVID-19 
response, particularly in rapid testing and contract tracing; (2) 
explore digital technology alternatives to maximize remote 
care and support for people with TB; minimize number 
of health services visits during treatment;   (3) provide 
fundamental infection prevention and control protocols 
for medical personnel and patients, cough etiquette, and 
patient triage, to reduce the spread of TB and COVID-19 in 
congregate settings and health care facilities; (4) strengthen 
the delivery of TB preventive care by creating synergies with 
COVID-19 contact-tracing efforts; (5) ensure co-testing for 
TB and COVID-19 for individuals when indicated; and (6) 
ensure proactive planning and budgeting, procurement of 
supplies, and risk management for both situations.2

In the Philippines, a country with the third highest 
total TB incidence globally at around 554 cases per 100,000 
Filipinos, the pandemic led to a significant decrease in the 
monthly number of detected TB cases.7 Approximately 
268,816 new and relapse cases were reported to the 
Department of Health (DOH), a 35% decrease from cases 
detected in 2019.8 

Under the Philippines’ NTP, the Infectious Disease 
Prevention and Control Division of the DOH Central 
Office, is tasked with developing TB control policies, 
standards, and guidelines; formulating the national strategic 
plan; managing program logistics; providing leadership 
and technical assistance to lower health offices and units; 
managing data, and evaluating the program. NTP’s primary 
strategy since 1996 is the implementation of the directly 
observed treatment short-course (DOTS), consisting of 
five core components: (1) availability of sputum microscopy 
with quality assurance; (2) uninterrupted supply of anti-TB 
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medications; (3) supervised therapy; (4) patient and program 
surveillance; and (5) political will.9 NTP uses the Philippine 
Plan of Action to Control Tuberculosis (PhilPACT) as a 
guide for dealing with the TB problem in the country.10 TB 
services are provided nationwide in all government health 
facilities, selected government hospitals, and public-private 
mix DOTS (PPMD) units following NTP guidelines and 
recommendations to detect all TB patients and guarantee 
successful treatment.11 To meet the needs of the TB program, 
the adoption, maintenance, and country-wide implemen-
tation of the Integrated TB Information System (ITIS) was 
enacted in 2015.10 

Since March 2020, the Philippine government has 
implemented several restrictions, including community 
quarantines, lockdowns, and alert levels to curb COVID-19 
transmission in the country.12  On March 3, the DOH 
declared the first local case of COVID-19 in the Philippines: 
a 62-year-old Filipino with unknown travel history to nations 
with documented incidents of the said viral infection.12 By 
March 8, a state of public health emergency was declared 
by former President Duterte throughout the country.13 
On March 12, Duterte announced a 30-day community 
quarantine or "lockdown" in Metro Manila due to the local 
transmission and rapid spread of COVID-19 infections 
throughout the country and by March 16, a national 
state of calamity was additionally proclaimed.14 Stringent 
quarantine measures outside of Metro Manila were further 
imposed to limit people's movement and prevent the 
spread of COVID-19. All government agencies and local 
government units (LGUs) were instructed to provide full 
assistance, cooperation, and mobilize resources to timely and 
appropriately respond to the threat of COVID-19. 

Consequently, guidelines for COVID-19 testing were 
issued. On March 31, 2020, DOH released Department 
Memorandum No. 2020-0151 which determined RT-PCR 
testing as the gold standard confirmatory test for COVID-19 
based on current available evidence.15 Use of point-of-care 
rapid antigen test kits was not recommended as stand-
alone tests during the early pandemic period. Until the last 
quarter of 2020, various quarantine measures and issuance of 
policy guidelines continued.

A year later, the Duterte administration initiated the 
COVID-19 national vaccination program upon receiving 
various vaccine donations abroad. On March 4, 2021, 480,000 
doses of AstraZeneca vaccines arrived from the COVAX 
facility, an international partnership for equitable COVID-19 
vaccine distribution and between March 23-24, the national 
government received 1.4 million CoronaVac vaccines from 
Sinovac Biotech, a Chinese pharmaceutical company.16,17

Throughout 2021, the community quarantine levels in 
the National Capital Region (NCR) and other provinces 
in the Philippines increased and decreased alternately.  On 
November 2, 2021, the lowest single-day new COVID-19 
infection rate in eight months was reported, which prompted 
Metro Manila mayors to suspend NCR curfew hours for the 

first time since the pandemic.12 By November 11, Duterte 
approved the nationwide shift to the alert level system (ALS) 
to revive the economy, which was significantly affected by 
the protracted crisis.18

To address the challenges in TB control, on November 9, 
2020, the DOH issued Administrative Order No. 2020-0056, 
the National TB Control Program Adaptive Plan for the 
COVID-19 pandemic, to provide comprehensive guidance on 
maintaining the TB continuum of care despite disruptions.19 
It aimed to guide LGUs on how to adapt and move forward 
on the circumstances brought by the COVID-19 pandemic 
and its associated socioeconomic effects. The Department of 
Interior and Local Government (DILG) further supported 
the implementation of the NTP Adaptive Plan through the 
issuance of DILG Advisory dated February 4, 2021.20

While relevant studies conducted during the early 
pandemic period identified potential disruptions, they often 
started before complete data was available or focused on factors 
like poverty in other contexts. Local studies on the impact 
of the COVID-19 pandemic and the associated challenges 
on TB control have been very limited. The Philippines 
encountered significant challenges during the pandemic due 
to its pre-existing high burden of TB, which made co-infecting 
with COVID-19 particularly severe resulting in worse clinical 
outcomes and higher mortality rates for affected individuals.21 

Additional challenges include the diversion of resources and 
personnel away from TB services where severe logistical and 
mobility restrictions negatively impact patients’ adherence 
to treatment.22 

Global TB community infection control experience, 
including screening, testing, and contact tracing, proved 
valuable for COVID-19.23 TB program staff were strategically 
positioned to provide technical and logistical support.24 
USAID and the Stop TB Partnership recommended inte-
grated simultaneous testing for TB and COVID-19, especially 
in high-burden countries.25 It has been demonstrated 
that the integration of TB and HIV program staff for 
COVID-19 contact tracing rapidly scaled capacity.26 

In the Philippines, existing TB infrastructure and 
training influenced detection for both TB and COVID-19.27 

DOH released policies directing the NTP laboratory network 
to perform RT-PCR testing for COVID-19 (Department 
Circular No. 2020-0187); for TB culture labs and hospital-
based GeneXpert sites to augment as COVID-19 testing 
facilities (Department Memorandum No. 2020-0191); and 
for health facilities to perform simultaneous screening for 
COVID-19 and TB as well as efficient use of roving vehicles 
to collect specimens and provide medication supplies.19,28,29 
The Specimen Transport Rider (STRider) network, initially 
for TB, was expanded to cover all 17 regions of the country 
and was maximized to transport TB and HIV specimens 
for diagnosis, reducing turnaround time and facilitating 
treatment initiation and adherence through home delivery 
of medicines. The STRider network was further extended 
to serve 24 COVID-19 facilities.30 
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Furthermore, integrating digital advancements with 
health services is one way to avoid TB treatment delays.31 

Accordingly, the NTP Adaptive Plan for the COVID-19 
Pandemic (DOH Administrative Order No. 2020-
0056) encouraged the use of alternative measures such as 
digital adherence technology (DAT) and telemedicine or 
telecounseling to monitor treatment adherence and active drug 
safety monitoring and management; as well as minimizing 
travel and reducing face-to-face clinic visits during treatment 
by provision of at least one (1) month supply of medications 
to patients and/or treatment supporters.19

A study conducted by Gler et al. in the Province of Cavite 
concluded that DATs such as SureAdhere is acceptable for 
patients and health workers because of the good adherence 
rate (i.e., intake of equal or more than 90% of prescribed 
doses) among cured MDR-TB patients and patients whose 
treatments are both ongoing and complete.32 SureAdhere, a 
video observed therapy (VOT), provided smartphones for 
patients which allowed them to film and submit videos of 
themselves taking their medications as well as receive daily 
reminders and text messages.32 Another DAT intervention 
is 99DOTS, implemented in three highly urbanized 
cities in Metro Manila from December 2018 until June 
2020.  99DOTS detects the presence of anti-TB medication 
isoniazid and was confirmed as accurate in monitoring 
TB treatment adherence. Patients and health care workers 
noted that 99DOTS is an acceptable intervention to be 
used.33 International studies further support that 99DOTS 
is an effective approach for improving TB medication 
adherence.34,35 However, local studies on the effectiveness of 
interventions implemented to ensure the continuous rollout 
of TB control services are still needed, particularly in areas 
outside major cities like Metro Manila and Cavite, which are 
home to less than 50% of the Philippine population.33 

This study was conducted to generally compare the 
TB-DOTS services during the pre-COVID-19 period and 
the COVID-19 pandemic in South Cotabato, a province 
located in SOCCSKSARGEN Region, Mindanao. It is the 
second largest province in terms of total population in the 
region and includes Koronadal City, the region’s political 
and socioeconomic center. In 2022, South Cotabato is one 
of the provinces with a “very high” COVID-19 positivity 
rate at 26.2%.36 TB is the 10th leading cause of morbidity 
in SOCCSKSARGEN with a five-year average of 9,963 
cases recorded from 2019-2023. 

Specifically, using the WHO Health Systems Building 
Blocks framework, this study aimed to compare the TB case 
notification rate (CNR) and treatment success rate (TSR) of 
South Cotabato province, identify challenges in implementing 
TB-DOTS services, determine local interventions, and 
describe the effect of these interventions. This paper presents 
the findings and the recommendations of the study, and is 
expected to contribute to developing resilient sub-national 
and national TB control strategies in times of public health 
emergencies and beyond.

MATERIALS AND METHODS

An explanatory sequential mixed methods design was 
employed to investigate the impact of COVID-19 pandemic 
on TB case notification rate (CNR) and treatment success 
rate (TSR). The research was conducted in South Cotabato 
province, situated in the SOCCSKSARGEN Region of the 
Philippines. It has one component city (Koronadal City, the 
regional center) and 10 municipalities, constituting a total 
population of 975,476 as of 2020 census, the second highest 
in the region.37 South Cotabato is one of the 58 Universal 
Health Care (UHC) integration sites, which refers to LGUs 
that have signified their commitment to the DOH to 
integrate their local health systems into province and city-
wide health systems, in accordance to the different reforms 
indicated under RA 11223 or UHC Act of 2019. During the 
COVID-19 pandemic, the Province of South Cotabato and 
its component LGUs implemented community quarantines 
and border lockdowns due to the high number of COVID-19 
cases, which disrupted the regular operations of TB-DOTS 
services, including screening, diagnosis, and treatment. 

Quantitative data (i.e., CNR and TSR) were obtained 
to determine the performance of South Cotabato in terms of 
TB-DOTS, as part of National TB Program implementation. 
While treatment success evaluates the progress of TB 
management, DOH also highlighted the importance of case 
notification as an essential component of NTP, as prompt 
and timely identification and treatment of TB patients will 
help decrease its spread and lead to eventual eradication.8 
Subsequently, qualitative data from participant narratives 
were gathered to compare and supplement understanding of 
quantitative findings.

Monthly data on CNR of new and relapse cases and 
TSR under TB-DOTS from March 2019 to February 2022 
were retrieved last January 2023 from the DOH’s Integrated 
TB Information System. Access to ITIS was secured from 
the DOH-CHD SOCCKSARGEN program managers 
of NTP. From DOH ITIS data, the proportion of CNR 
and TSR across three distinct periods were compared: the 
pre-COVID-19 period (March 2019 to February 2020), 
COVID-19 Year 1 (cases from March 2020 to February 
2021), and COVID-19 Year 2 (cases from March 2021 to 
February 2022). In this study, a cohort is defined as a number 
of diagnosed TB patients who started treatment within the 
specified time period. 

To determine the statistical significance of any observed 
differences in CNR and TSR among these periods, ANOVA 
was conducted using IBM SPSS software version 26. Tukey’s 
test was applied as post hoc analysis to determine pairwise 
differences between any two of the defined periods. It is 
important to note that treatment outcomes for cases notified 
in January and February 2022 were excluded from the TSR 
analysis. This exclusion was necessary due to the limited 
number of evaluated outcomes from these cohorts available 
in ITIS as of March 2023.
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Furthermore, qualitative data regarding challenges 
encountered in TB-DOTS services and the interventions 
implemented were collected through face-to-face focus 
group discussions (FGDs) in March 2023. FGD participants 
were purposively selected to represent various roles involved 
in NTP implementation in South Cotabato province, which 
includes 10 municipalities and one component city. 

Eligible participants were those who had at least six 
months of continuous service in the program between April 
2019 and March 2022. They included NTP coordinators, 
community nurses, medical technologists, and barangay health 
workers (BHWs) from LGUs, as well as program managers 
and coordinators from the DOH-CHD SOCCSKSARGEN 
Region and the South Cotabato Integrated Provincial Health 
Office. Selection aimed to ensure that key perspectives across 
different levels of the health system were represented. A 
total of 28 respondents which were grouped according to 
their roles participated in the FGD: 10 community nurses, 
10 BHWs, 3 LGU medical technologists, and 5 regional 
program coordinators. Grouping by role allowed for more 
open but focused discussion and peer-level interaction while 
enabling comparison across different levels of TB program 
implementation. Participants were recruited through a 
communication letter sent via e-mail. Communication 
to the participants was facilitated by the DOH-CHD 
SOCCSKSARGEN Region NTP coordinators.

FGD participants were interviewed using a pre-tested 
guide questionnaire, validated by program managers of 
DOH-CHD SOCCSKSARGEN. The discussions were 
facilitated by four research team members using a mix of 
English, Filipino, and Hiligaynon. FGDs for all groups 
lasted for 60-90 minutes each, documented through audio 
and video recording. Recordings from the focus group 
discussions were transcribed verbatim and translated into 
English. Transcripts were reviewed and open coded by three 
research team members using NVivo 14 software. Anderson’s 
thematic content analysis was employed to determine 
challenges and interventions that may have hindered or 
facilitated the implementation of TB-DOTS services during 
the COVID-19 pandemic.38 Key elements and recurring 
responses were identified, leading to the generation of initial 
codes and themes, which were then further developed into 
overarching themes and subthemes based on the participants' 
responses and their direct relevance to the guide questions.38 

This study adopted the World Health Organization’s 
Health Systems Building Blocks as the analytical framework to 
assess TB-DOTS services during the COVID-19 pandemic 
in South Cotabato province. This framework provided a 
structured approach for examining how key components of 
health systems were affected by and adapted in the context of 
TB service delivery and COVID-19 pandemic, highlighting 
both operational and structural challenges encountered by 
TB-DOTS programs.

The research protocol, an output of the authors under the 
Scaling Up of Centers for Health Development Capacity in 

Operations and Implementation Research Project, underwent 
technical reviews from the DOH, University of the Philippines 
Manila, and Vital Strategies. Thereafter, the protocol was 
submitted to the DOH Single Joint Research Ethics Board 
(SJREB) and was issued a certificate of exemption from ethics 
review (SJREB-2023-12). Prior to the commencement of the 
FGDs, all participants were provided with informed consent 
forms. The study objectives, procedures, and participants’ 
rights were explained thoroughly.

RESULTS

Quantitative Findings

TB Case Notification Rate 
According to DOH ITIS data, during the pre-

COVID-19 pandemic period (March 2019 to February 
2020), a total of 3,225 new and relapsed TB cases were 
reported under the TB-DOTS program in South Cotabato, 
resulting in a CNR of 334 per 100,000 population. The mean 
monthly CNR was 27.83 (SD = 5.89). As shown in Table 1, 
during COVID-19 Year 1 period (March 2020 to February 
2021), reported TB cases decreased to 2,110, yielding a CNR 
of 216 per 100,000 population. This represented a 35.19% 
decrease in CNR compared to the pre-pandemic period. The 
mean monthly CNR during this time was 18.00 (SD = 4.71). 
Subsequently, in the COVID-19 Year 2 period (March 2021 
to February 2022), the reported CNR increased to 298 per 
100,000 population, a 37.63% increase from COVID-19 Year 
1. The mean monthly CNR was 24.75 (SD = 4.97). 

A one-way analysis of variance (ANOVA) demonstrated 
a significant difference in CNR across time periods (F (2, 33) 
= 11.16, p = 0.00, η² = 0.40). Tukey’s HSD post hoc analysis 
revealed that the mean CNR during the pre-COVID-19 
period was significantly higher than in COVID-19 Year 1 
(p <0.001). The mean CNR in COVID-19 Year 2 was also 
significantly higher than in COVID-19 Year 1 (p = 0.009). 
There was no statistically significant difference between the 
mean CNRs of the pre-COVID-19 and COVID-19 Year 2 
periods (p = 0.329). 

TB Treatment Success Rate
Monthly treatment outcomes were analyzed for cohorts 

reported in the DOH ITIS from March 2019 to December 
2021, with a total treatment success rate (TSR) of 95%. 
Definitions for each treatment outcome according to the latest 
DOH NTP Manual Procedures are displayed in Table 2.

Shown in Figure 1, during the pre-COVID-19 period 
(March 2019 to February 2020 cohorts), the monthly TSR 
ranged from 94% to 97%. The mean TSR was 96% (SD = 
0.01). In the COVID-19 Year 1 period (March 2020 to 
February 2021 cohorts, Figure 2), the monthly TSR ranged 
from 90% to 98%. The mean TSR was 93% (SD = 0.02). For 
the COVID-19 Year 2 period (March 2021 to December 
2021 cohorts, Figure 3), the monthly TSR ranged from 91% 

VOL. 60 NO. 5 202650

TB-DOTS Services during COVID-19 Pandemic in South Cotabato



Figure 1.	 Monthly treatment outcomes and treatment success rates, pre-COVID-19 cohorts (March 2019-February 2020).

Table 1.	Monthly Reported TB Cases and Case Notification Rate under TB DOTS in South Cotabato 
from March 2019 - February 2022

Month
Pre-COVID-19 COVID-19 Year 1 COVID-19 Year 2

Reported TB Cases CNR Reported TB Cases CNR Reported TB Cases CNR

March 313 32 275 28 336 34

April 212 22 105 11 292 30

May 262 27 166 17 220 23

June 228 23 204 21 227 23

July 198 20 178 18 235 24

August 243 25 188 19 263 27

September 260 27 147 15 167 17

October 318 33 128 13 199 20

November 276 28 154 16 194 20

December 224 23 146 15 223 23

January 327 34 187 19 307 31

February 393 40 232 24 241 25

Total 3255 334 2110 216 2904 298

*CNR = Case notification rate
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to 98% (SD = 0.02). ANOVA revealed a significant difference 
in TSR across the time periods (F (2, 31) = 3.616, p = 0.039, 
η² = 0.17). 

Tukey’s HSD post hoc analysis showed that the mean 
TSR during the pre-COVID-19 period was significantly 
higher than during the COVID-19 Year 1 period (p = 0.045). 
This indicates a decrease in successful treatment outcomes 

during the initial phases of the pandemic. There was no 
sufficient evidence to conclude a statistically significant 
difference in TSR between pre-COVID-19 and COVID-19 
Year 2 periods (p = 0.118), nor between the COVID-19 Year 
1 and COVID-19 Year 2 periods (p = 0.936). This suggests 
that treatment outcomes improved after the first year of 
the pandemic. 

Figure 2.	 Monthly treatment outcomes and treatment success rates, COVID-19 Year 1 cohorts (March 2020-February 2021).

Table 2.	Treatment Outcomes for Drug-sensitive TB (2020 DOH NTP Manual of Procedures, 6th Edition)39

Treatment Outcome Definition

Cured •	 Patients with bacteriologically-confirmed TB at the start of treatment and who was smear- or culture-
negative in the last month of treatment and on at least one previous occasion in the continuation phase.

Completed •	 Patients who complete treatment without evidence of failure but with no sputum smear-negative results in 
the last month of treatment and on at least one previous occasion, either because tests were not done or 
because results are unavailable. Only includes clinically diagnosed patients who completed treatment.

Failed •	 A patient whose sputum smear or culture is positive at five months or later during treatment.
•	 Treatment terminated because of evidence of additional acquired resistance (e.g., RIF resistance on Xpert 

at 2nd month).
•	 A patient for whom follow-up sputum examination was not done (e.g., child or extrapulmonary TB) and 

who does not show clinical improvement anytime during treatment.
•	 Severe uncontrolled adverse drug reaction 

Died •	 A patient who dies for any reason during the course of treatment.

Lost to follow-up (LTFU) •	 A patient whose treatment was interrupted for at least two consecutive months.
•	 A patient diagnosed with active TB but was not started on treatment (i.e., initial LTFU).

Not evaluated •	 A patient for whom no treatment outcome is assigned. This includes patients transferred to another facility 
for continuation of treatment but the final outcome was not determined. 
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Qualitative Findings

Challenges on TB-DOTS Services
Focus group discussions among participants identified 

challenges in implementing TB-DOTS services during the 
COVID-19 pandemic in the province. The study identified 
twelve key difficulties: six pre-existing barriers and six 
emerging challenges (Figure 4). Pre-existing barriers were 
problems determined by participants as occurring prior 
to COVID-19 pandemic but continued to affect NTP 
implementation throughout the early pandemic period. These 
were: (1) financial, (2) geographical, (3) behavioral, (4) social, 
(5) logistical, and (6) health workforce. 

In contrast, emerging challenges were recognized by 
participants as difficulties introduced during the COVID-19 
pandemic and exacerbated existing problems. These were: 
(1) reallocation of services, (2) movement restriction, (3) 
additional protocols, (4) reporting delays, (5) fears among 
patients, and (6) fears among health workers. The subsequent 
sections describe these challenges experienced by the FGD 
participants in detail.

Pre-existing Barriers

Financial 
Majority of participants emphasized the financial 

capabilities of constituents as a significant barrier on the 
access to TB-DOTS services in South Cotabato even before 

and especially during the COVID-19 pandemic. According 
to them, many constituents prioritize their work over seeking 
care due to financial constraints. Laboratory fees for blood 
chemistry and x-rays were unaffordable for some patients, 
causing diagnostic and treatment delays. 

“If I ask them to consult at the BHS, they will tell 
me that they have work. ‘If we will not work, we will 
not be able to eat. Our children will not have allowances 
and rice [for school]’, that’s what they would say to us.” 
(P5, BHW) 

A nurse added: 
“One of the challenges in our municipality is before 

we start treatment, we request patients to have a blood 
chemistry. However, not all patients can afford to pay 
these laboratory fees. Instead of having a timely TB 
treatment, their treatment becomes delayed because they 
would look for money first to pay for the blood chemistry.” 
(P5, Nurse)

Nurses shared that financial barriers among patients 
would result in diagnostic delays, and ultimately in treat-
ment delays. These delays were worsened during the start 
of the COVID-19 pandemic due to the additional infec-
tion prevention and control (IPC) measures that were im-
plemented, such as COVID-19 antigen or RT-PCR testing 
TB diagnostic procedures.

Figure 3.	 Monthly treatment outcomes and treatment success rates, COVID-19 Year 2 cohorts (March-December 2021).
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Geographical
FGD participants highlighted that one of the challenges 

on the access to TB-DOTS service before and during the 
COVID-19 pandemic is due to the geographical location of 
certain barangays in South Cotabato. Geographically isolated 
and disadvantaged areas (GIDAs) in the province made it 
difficult for patients to reach clinics and for health workers 
to conduct follow-ups, leading to diagnostic and treatment 
delays. A nurse participant stated: 

“Because our municipality has GIDAs, those that are 
hard to reach, sometimes we can catch them [presumptive 
TB patients] after one week [of having TB symptoms]. 
It is hard for them to go to the [rural health unit] RHU 
to submit requirements, like submission of specimen. 
That is why their treatment is delayed. Sometimes, they 
can’t be reached [by our TB services] at all because they 
don’t have time and it’s difficult for them to go to the 
nearest RHU.” (P3, Nurse)

During the emergence of COVID-19 pandemic, the 
use of telecommunication platforms was utilized to address 
service delivery difficulties, especially in far-flung areas, 
due to border restrictions and lack of public transportation. 
However, mobile signals in GIDAs have been very limited, 
if not absent. 

Behavioral 
Participants also highlighted poor health-seeking 

behavior as one of the major challenges on the provision 
of TB-DOTS services in the province of South Cotabato, 

before and during the COVID-19 pandemic. As one of the 
BHWs expressed: 

“What I experienced is that patients have different 
attitudes [towards seeking care]. Some patients are lazy 
to go to the health center. They would not complete the 
six months [of TB treatment], even if they have been 
coughing continuously.” (P6, BHW)

Poor health-seeking behavior, where patients delay 
seeking care until symptoms worsen, was more challenging 
during COVID-19 pandemic due to fears among patients 
and additional protocols brought by the crisis. Participants 
reported that this adversely affected TB-DOTS services, 
from consultation, diagnosis, and even up to treatment.

Social
Stigma associated with TB discouraged patients from 

seeking care and disclosing their condition, hindering case 
identification. This has been identified by FGD participants 
as a major challenge before and during the COVID-19 
pandemic. A BHW participant explained: 

“Patients are reluctant to know their condition 
because they are shy that the people around would know 
that they have TB. Because the people understand that 
TB is contagious, they would say that ‘That person has 
TB, and should be separated’. Some people would say 
that ‘TB patients are scary, and we should not get close 
to them’, because they believe that TB can be transmitted 
easily. Sometimes, we just must explain to them what 
is right because there are some people in the community 

Figure 4.	 Pre-existing barriers and emerging challenges affecting TB-DOTS services in South Cotabato 
during COVID-19 pandemic.
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that would say, ‘That person has TB, that person is 
dangerous!’” (P2, BHW)

This social stigma against presumptive and TB patients 
in the community discouraged them from seeking medical 
care. 

Logistical 
Shortages of medicine and supplies like stains and 

sputum cups caused diagnostic and treatment delays before 
and during COVID-19 pandemic. A nurse noted: 

“What we experienced before the pandemic is that 
we have more patients, and that all of them would avail 
[of our services]. So, our problem is usually with our 
supply of medicines. There was a time that for almost a 
month, we did not have a supply [of TB drugs].” (P10, 
Nurse) 

An NTP Coordinator added: 
“During the first year of the pandemic, there was 

really no supply of [TB] drugs. We expected that the drugs 
will be delivered by land, that is why we experienced 
stock-out. That’s why our case finding stopped as well, 
because why will we find TB cases if we don’t have 
medicines.” (P4, NTP Coordinator)

Medicine shortages worsened during the COVID-19 
pandemic. Participants reported this directly resulted in 
treatment delays, and indirectly resulted in diagnostic delays 
as TB-DOTS facilities slowed down their active case findings, 
because they have no TB drugs to give to diagnosed patients.

Health Workforce
Many participants shared that inadequate human 

resources for health is one of the major gaps that TB-DOTS 
services in South Cotabato have been facing before, and most 
especially during the COVID-19 pandemic. A chronic lack 
of healthcare workers, particularly nurses juggling multiple 
programs, resulted in increased workloads and limited time 
for focused TB care, contributing to diagnostic and treatment 
delays and lost to follow-up cases. A nurse described the 
situation: 

“I am the only nurse [in our rural health unit]. 
Because I handle different programs, it is difficult to 
focus on one. Hence, I cannot immediately facilitate the 
requirements needed for a patient’s treatment to start. 
For example, the doctor has ordered [to start a patient’s 
treatment] now, and I am out [of the RHU] because 
of clinics and seminars, the tendency is that the patient 
will not go back [to the RHU] to start treatment.” (P6, 
Nurse)

A nurse added that: 
“We, the nurses and midwives assigned to different 

barangays, admit that we cannot focus in our barangay 
because we would also go on duty at the isolation [facility], 
hence we cannot monitor them [our TB patients]. I can 
say that TB [program] is always being left out. We may 
have the master list [of TB patients], there are times that 
we cannot follow them up. This resulted in cases of lost to 
follow-up, especially during the pandemic.” (P1, Nurse)

Furthermore, FGD participants shared that the addi-
tional workload brought by the COVID-19 pandemic caused 
fatigue among the health workers.

Emerging Challenges

Reallocation of Services
Participants revealed that TB-DOTS centers were 

converted into COVID-19 testing facilities, which resulted in 
the delay of TB diagnostic services and consequently, delay in 
TB case finding in the region. An NTP Coordinator shared: 

“Pre-pandemic, the case finding diagnostics 
of the region was about to take off. Then here comes 
COVID-19, our TB center which performs GeneXpert 
was converted to a COVID-19 testing facility.” (P1, 
NTP Coordinator) 

Additionally, medical technologists were reassigned to 
perform COVID-19 testing, which resulted in staff shortage 
for TB services.

Movement Restriction
FGD participants reported that movement restrictions 

were a significant challenge in the provision of TB-DOTS 
services in the province during the pandemic. Lockdowns 
and limited public transportation hindered patients’ access 
to TB centers and health workers’ ability to conduct moni-
toring visits, leading to treatment non-compliance and inter-
ruptions. A nurse participant stated: 

“Additional [challenge] during pandemic is the 
compliance of the patients with the medicine because 
there’s a lockdown, especially in our municipality where 
vehicles are very limited. Those from the mountains 
cannot pass because of the lockdown on certain barangays. 
Their tendency is that they stopped taking medicines.” 
(P4, Nurse) 

In addition, non-compliance with medications and 
interrupted treatment raised concerns among participants 
regarding the development of drug-resistant TB.

 
Additional Protocols

The WHO recommended the use of COVID-19 
screening protocols for presumptive TB patients during the 
pandemic to reduce the risk of COVID-19 transmission in 
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health facilities.40 Participants expressed that requirements 
for COVID-19 testing (antigen or RT-PCR) prior to TB 
diagnostic procedures like GeneXpert added financial burden 
on patients and delayed diagnosis. A medical technologist 
noted: 

“TB patients should be negative for [COVID-19] 
antigen before they will be screened for GeneXpert.” (P1, 
NTP coordinator). 

Furthermore, participants shared that performing this 
extra protocol added to the workload of healthcare workers 
in South Cotabato.	

Reporting Delays
Another significant challenge mentioned in the FGDs 

during the COVID-19 pandemic was reporting delays. 
Difficulties in encoding and reporting due to pandemic-
related disruptions led to delays in consolidating reports, 
impacting the timely provision of supplies. A medical 
technologist highlighted: 

“Reporting was low during [the start of ] 
COVID-19 pandemic, until after a year. It is a 
problem. Because if there is no report, there will also be 
no supplies because the provision of the supplies is based 
on the report. If we encounter problems when it comes 
to encoding and reporting, the regions and the province 
will also have difficulties in consolidating reports.” (P1, 
Medical Technologist)

Fears among Patients 
Participants reported COVID-19-related fears among 

TB patients, which also hindered the continuous provision 
of TB-DOTS services in the province. Patients were hesitant 
to seek care or submit specimens for testing due to fear of 
contracting COVID-19 or being subjected to quarantine. An 
NTP Coordinator shared: 

“The submission [of sputum] declined because of the 
fear of the people submitting themselves to TB testing 
because they are afraid that they will turnout positive 
with COVID.” (NTP Laboratory Coordinator, P3)

Fears among Healthcare Workers
FGD participants revealed that fear of COVID-19 

further contributed to challenges in TB-DOTS services. 
Health workers feared contracting COVID-19 from patients, 
especially those with respiratory symptoms like cough and 
were hesitant to collect sputum samples, impacting case 
detection and follow-up. A BHW confessed: 

“You just can’t ask for their specimen easily because 
as a health worker, you also fear catching COVID virus 
[from patients with] cough of more than 2 weeks. For me, 
I am also worried to collect the patient’s sputum because 
the patient might turn out to have COVID, you just 
wouldn't know.” (P2, BHW) 

Interventions Implemented by TB-DOTS South 
Cotabato

The initial decrease in CNR and TSR during COVID-19 
Year 1 is directly linked to the impact of these emerging 
challenges and the aggravation of pre-existing barriers in the 
local health system. The disruptions to healthcare services, 
reduced access, delays in diagnosis and treatment, and fears 
among both patients and staff collectively contributed to 
these negative outcomes. 

To further understand the subsequent improvement in 
CNR and TSR in COVID-19 Year 2, FGD participants were 
asked to describe various interventions implemented by South 
Cotabato’s TB-DOTS services to adapt and ensure conti-
nuity of care. Interventions were then organized according 
to the different health systems building blocks outlined by 
WHO (Table 3). 

Service Delivery 
Participants shared that health education activities, 

including house-to-house visits, radio programs, and family 
counseling, were conducted by frontliners to improve health-
seeking behavior and address stigma. 

“We, as BHWs, educate the people to not be afraid 
or reluctant to have consultation. We explain to them 
that we should immediately manage whatever their 
symptoms are. We also conduct meetings to educate 
them. So that they will at least be encouraged to undergo 
consultation.” (P9, BHW) 

“In our municipality, we have a radio program 
to intensify our [TB] program. With the help of other 
healthcare workers, [we utilize this platform] to promote 
different programs, not only TB program. In fairness, 
the community was able to absorb that if they have 
symptoms, they will submit themselves to our RHU.” 
(P6, Nurse) 

“We would require our patient to bring a family 
member so that the family would understand the 
situation of our patient. With that, our assistance to the 
family is much easier.” (P7, Nurse) 

BHWs also served as TB treatment partners, directly 
monitoring medication adherence. In addition, collecting 
sputum at the household level was implemented to overcome 
financial and geographical barriers and movement restrictions. 

“We are their treatment partners. We check how they 
take their medication until completion. We also inform 
them of their sputum monitoring schedule.” (P4, BHW) 

“If there is a patient in our area of responsibility 
who does not follow-up, we will go to that patient. 
Because there are patients who are financially poor, we 
will instead go to their houses and collect sputum. We 
would put the sputum cups inside an ice box, then we 
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bring it to our barangay health station (BHS) to smear.” 
(P2, BHW)

“During our field visits, many patients would 
turn out positive on [mobile] x-ray, hence they will be 
required to submit their sputum. What we do is that 
we will collect their sputum on site, so that the patient 
would be safe [from COVID-19 infection] and would 
not need to go to the RHU. We will bring their specimen 
and submit it at the RHU for GeneXpert.” (P1, Medical 
Technologist). 

Health Workforce 
According to FGD participants, the implementation 

of infection prevention and control measures and provision 
of personal protective equipment (PPE) helped alleviate 
fears among healthcare workers, enabling them to continue 
providing diagnostic services. 

“We sacrifice ourselves, even though it is very 
uncomfortable, we wear our PPE so that we can face 
our patients. At the same time, we also built a glass box 
so that all sputum [collection] for GeneXpert will be 
collected inside. This is to at least prevent our technician 
from exposure to COVID-19, if ever a patient turns out 
positive.” (P10, Nurse)

Participants shared that these interventions boosted 
health workers’ confidence on handling symptomatic patients 
especially during the COVID-19 pandemic, ensuring 
continuous provision of diagnostic services among pre-
sumptive TB patients in South Cotabato.

Health Information Systems 
Participants noted that the COVID-19 pandemic 

adversely affected the timely reporting and cascade of training 
and orientation on new policies brought by government 
restrictions. In response, frontline healthcare workers utilized 
different telecommunication and online platforms for report-
ing, information dissemination, and remote consultations 
(telemedicine), mitigating reporting delays and restrictions 
in movement. 

“Our training, mentoring, and orientation were 
also affected. But despite that, we were still able to 
cascade policies through online orientations.” (P4, NTP 
Coordinator)

“We created a group chat for medical technologists. 
At the same time, our nurse also has another group chat 
for announcements. Communication is faster through 
that.” (P1, Medical Technologist)

Access to Essential Medicines 
To address medicine and logistical shortages, healthcare 

workers practiced resource pooling among RHUs as a 
short-term solution to continue provision of TB diagnosis 
and treatment services. Participants revealed that this has 
been their practice even before the COVID-19 pandemic; 
borrowed supplies are returned to the lending RHU once 
their allocations arrive. 

“Another thing that we do [to address medicine and 
logistical shortages] is that we borrow from other RHU.” 
(P10, Nurse)

Table 3.	 Interventions implemented and challenges addressed according to health systems building blocks
Building Block Intervention Challenges Addressed

Service Delivery Health education Behavioral barrier
Social barrier
Fears among patients

BHW as treatment partners Behavioral barrier

Strengthening community-based services 
(including home-based treatment)

Financial barrier
Geographical barrier
Movement restrictions

Health Workforce Infection prevention and control (IPC) measures Fears among healthcare workers

Health Information Systems Telecommunication and online platforms Reporting delays
Movement restrictions

Access to Essential Medicines Resource pooling Logistical barrier

Adjustments in medication dispensing Movement restrictions

Financing Incentivization of BHWs Health workforce barrier

Leadership and Governance Coordination with BLGUs Geographical barrier
Movement restriction

Local policies Additional protocols
Reallocation of services
Movement restrictions

BLGUs – barangay local government units
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To ensure continuous access to TB drugs during the 
COVID-19 pandemic and address movement restrictions, 
adjustments in dispensing medications were done by 
providing patients with longer supplies of drugs (e.g., 15 days 
to 1-2 months) instead of weekly doses. An NTP Coordinator 
stated: 

“There were some adjustments during the 
COVID-19 pandemic. For example, one week’s worth of 
medicine was given to a patient before, now we provide 
them with a one- to two-month supply. So that, if ever 
a patient is quarantined, the patient will have enough 
supply of medicines. The patient will also not be affected 
if the health workers are quarantined as well.” (P4, 
NTP Coordinator)

Financing 
Incentives were provided to BHWs to recognize their 

crucial role and motivate their continued service in TB-
DOTS even during the pandemic. A nurse mentioned:

“Our BHWs are given incentives yearly. This is 
to somewhat inspire them so that they will continue to 
work for TB-DOTS.” (P7, Nurse)

“For every successful treatment of their treatment 
partner, we give the BHW an amount of 500 pesos. If 
the BHW won’t be able to complete the required schedule 
of monitoring, we lessen their incentive.” (P2, Nurse)

Leadership and Governance 
According to participants, to address the challenges 

brought by geographical barriers, coordination with the 
barangay local government units (BLGUs) provided support 
such as transportation assistance and equipment for reaching 
remote areas. This is to ensure that TB patients in far flung 
communities are being monitored. 

“We request a vehicle from our barangay [council] so 
that we can help [our patients].” (P8, BHW)

“We ask for help in our [barangay] council if they 
can provide us with digital weighing scale that we can 
bring with us when we go to our purok and sitio; so that 
we can also monitor the patient’s weight when we give 
them their [TB] drugs.” (P2, BHW)

Local policies were also adjusted, such as lifting the 
mandatory COVID-19 antigen testing requirement before 
TB testing and reallocating GeneXpert machines back to TB 
diagnostics (DOH Department Memorandum No. 2021-
0296).41 

“During the second year of the pandemic, the policy 
on antigen testing [required prior to TB testing] was 
removed.” (P4, NTP Coordinator) 

“In the TB center which was converted [to 
COVID-19 testing], two machines were designated 
back [for TB], to cater TB patients. So now, they have 
two GeneXpert machines for COVID-19, and the other 
two are being used for GeneXpert diagnosis.” (P3, NTP 
Coordinator) 

Furthermore, some LGUs in South Cotabato imple-
mented clustering during lockdowns to facilitate access to 
essential services, including medical consultation. A nurse 
described: 

“Our LGU implemented clustering. Back when 
there were still lockdowns, they created four clusters. If it 
is a cluster’s schedule to go out, they can start treatment, if 
they are willing to go to our TB-DOTS. We were able to 
address their needs [despite the lockdown].” (P10, Nurse)

DISCUSSION 

The study explored TB cases under the TB-DOTS 
program of South Cotabato province during the pre-
COVID-19 period and the first two years of the COVID-19 
pandemic. To date, this is the first to report specific experiences 
and valuable insights from the SOCCSKSARGEN Region 
using mixed methods in relation to NTP implementation 
and COVID-19 pandemic adaptation.

Relevant studies conducted during the early period of 
the COVID-19 pandemic reported that the COVID-19 
pandemic could cause substantial disruptions to healthcare, 
including TB control services.3,42,43 In this study, analysis 
of data from the DOH ITIS showed a decrease in TB 
CNR during COVID-19 Year 1, specifically from March 
2020 to February 2021, compared to the pre-COVID-19 
period (March 2019 to February 2020) in South Cotabato. 
Specifically, the total reported new and relapse TB cases 
dropped from 3,225 (CNR of 334 per 100,000 population) 
in the pre-COVID-19 period to 2,110 (CNR of 216) in 
COVID-19 Year 1, representing a 35.19% decrease. This 
finding aligns with global observations that the COVID-19 
pandemic disrupted TB control programs, leading to a 
decrease in detected cases in high-burden countries like the 
Philippines.2

The decline in CNR and TSR during the initial phase 
of the pandemic was attributed to a combination of pre-
existing barriers and new challenges introduced by the 
COVID-19 pandemic. Following the presidential declaration 
of a national state of public health emergency in early March 
2020, the governor of South Cotabato province directed all 
component LGUs and government offices to adopt stricter 
measures and guidelines to prevent and control COVID-19 
transmission in communities (Executive Order No. 15, 
2020).44 Subsequently, the national declaration of a state 
of calamity prompted the provincial LGU to adopt a pre-
emptive lockdown in the entire South Cotabato (Executive 
Order No. 17, s. 2020) and enhanced community quarantine 
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(Executive Order No. 18, s. 2020), which imposed border 
restrictions, curfews, and drastically limited transportation in 
the area.45,46 The spike of COVID-19 cases in August 2020 
later drove the provincial government to prohibit the entry 
of non-South Cotabato residents (Executive Order No. 52, s. 
2020).47 These prevented patients from accessing TB-DOTS 
centers for diagnosis, treatment, as well as follow-up, and 
hindered health workers from reaching communities and 
facilities, reflecting similar experiences in other Philippine 
areas such as Metro Manila, Cebu, Negros Oriental; Davao 
City; and Surigao del Norte. 22,48,49 

In 114 RHUs that submitted data to DOH, the median 
number of consultations for TB-DOTS decreased during the 
second quarter of 2020 and did not improve for the rest of the 
year.50 Crowder et al. analyzed the daily counts of CNR from 
all health facilities implementing NTP before and after the 
community quarantine covering the first year of COVID-19 
pandemic ( January-December 2020), and found that all 
regions in the Philippines experienced a steep immediate 
decline in the first month of community quarantine 
implementation, followed by a moderate increase after one 
month and a plateau two months post-implementation.51

Meanwhile, geographical barriers, particularly residence 
in GIDAs, also led to delays in TB diagnosis and treatment. 
Difficulty reaching health facilities hindered patient access 
and health workers’ ability to monitor patients before 
and during the COVID-19 period. While telemedicine 
use was reportedly explored by health workers during 
the pandemic, limited mobile signals in GIDAs posed 
a further challenge. This situation is similar to the study 
conducted in a mountainous province in China, where 
distance between patients’ residences and healthcare facilities 
significantly impacted delays in seeking TB diagnosis and 
treatment, resulting in delays in accessing care.52 Enhancing 
transportation infrastructure and expanding healthcare 
services in remote areas can enable timely access to TB 
diagnosis and treatment.52 Similar findings were observed 
in Ethiopia where transportation shortage affected both 
patients and health care workers resulting to delays in seeking 
care.53 This study further confirms the impact of geographical 
distance on delays in seeking TB diagnosis and treatment 
during the COVID-19 period. 

Additionally, the COVID-19 pandemic has disrupted 
the delivery of essential health services including TB 
because of the repurposing of health facilities and staff for 
COVID-19 response.54 Lasco and San Pedro described 
this conversion and shift of resources as “covidization” of 
health care.55 During the early pandemic period, DOH 
released Department Circular No. 2020-0187 (April 2020) 
and Department Memorandum No. 2020-0376 (August 
2020) which repurposed TB-DOTS centers and GeneXpert 
machines for COVID-19 testing, and reassigned medical 
technologists as swabbers and testers.28,56 Similarly, the 
Provincial Government of South Cotabato (April 2020) 
through the Joint Regional Inter-Agency Task Force for the 

Management of Emerging Infectious Diseases 12, Regional 
Task Force on COVID-19, and Management of the Dead 
and Missing (MDM) Cluster, requested the Philippine 
Business for Social Progress (PBSP) to allow usage of one out 
of three GeneXpert machines for TB-DOTS for COVID-19 
testing.57 This shift drastically delayed TB diagnostic services 
and case finding at the local level. 

Pre-existing inadequacy of human resources in South 
Cotabato, particularly nurses handling multiple programs, 
also made it difficult to focus on TB-DOTS services, echoing 
the pandemic experience of TB-DOTS nurses in Davao 
City.48 The pandemic exacerbated this by reassigning staff to 
COVID-19 duties and isolation facilities, further straining 
the workforce and contributing to lost follow-up cases.3,6,22 
Moreover, shortage of healthcare workers trained in TB care 
results in increased workloads for healthcare providers which 
led to limited time for patient care, decreased counseling and 
support services, and compromised quality of care.58 Therefore, 
the COVID-19 pandemic had a significant impact on the 
delivery of various tuberculosis prevention, surveillance, and 
treatment programs, leading to excess workload and decreased 
human resources for routine TB activities.59 This highlights 
the importance of developing strategies to ensure continuity 
of TB services during pandemic.23 

The WHO recommended the use of COVID-19 
screening protocols for patients with suspected TB during 
the pandemic to reduce the risk of COVID-19 transmission 
in health facilities.2 Consequently, DOH adopted mandatory 
COVID-19 testing (antigen or RT-PCR) for presumptive 
TB patients, which, as seen in the experiences of the study 
participants, created extra workload for health workers and 
financial burdens for patients leading to significant delays 
in diagnostics and treatment.19 Pre-pandemic, financial 
limitations were already identified as the primary obstacle to 
care affecting both TB and MDR-TB patients particularly 
those from ethnic minorities and rural areas; literature 
supports the strong link between poverty and TB prevalence 
and access to care.60

According to FGD participants, fears of contracting 
COVID-19 at health facilities or being quarantined have 
discouraged presumptive TB patients from seeking care and 
submitting specimens. In addition, frontline health workers in 
this study mentioned patients’ poor health-seeking behavior 
such as delaying consultation until symptoms worsened or 
reluctance to complete treatment as a challenge before and 
during the pandemic. This behavior is influenced by factors 
like ambiguous symptoms and perceived links between TB 
and lifestyle, which collectively discourages individuals with 
TB symptoms from seeking care, and the perception that 
going to public places like hospitals or health facilities could 
lead to COVID-19.61,62 

Social stigma associated with TB also hindered patients 
in South Cotabato from seeking timely care even before the 
pandemic. The perception that TB patients are contagious and 
dangerous contributed to hesitancy in visiting health centers. 
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Stigma is widely documented as a barrier to timely TB care 
and leads to delayed healthcare-seeking and psychological 
distress, and persistent social stigma among patients and their 
families hindering effective case identification and treatment.63 
Further, stigma collectively discourage individuals with TB 
symptoms from seeking care, as they consider the potential 
health, social, and financial implications of having TB and 
seeking or avoiding treatment.64 Thus, policymakers are 
advised to enhance initiatives targeting the identification and 
resolution of the underlying issues that give rise to stigma.65 

On the other hand, frontline healthcare workers also 
experienced fears of exposure to COVID-19 from sympto-
matic patients, making them hesitant to collect specimens 
or conduct follow-ups, adding to workforce challenges by 
reducing available staff for direct patient interaction.66 It is 
important to address this barrier from the side of the patients 
and health workers to ensure continuity of TB care.

Logistical challenges, including shortages of medicines 
and supplies like stains and sputum cups have caused 
diagnostic and treatment delays before and worsened 
during the COVID-19 pandemic. Medicine shortages were 
aggravated during the COVID-19 pandemic resulting in 
treatment delays, and indirectly resulted in diagnostic delays 
as TB-DOTS facilities slowed down their active case findings 
due to unavailability of TB drugs for diagnosed patients. It 
has been noted that even before pandemic, TB drugs procured 
by the DOH Central Office from India encountered delays. 
The Philippines was also not prioritized for allocation of 
TB medicines by the World Health Organization due to 
the higher number of TB cases from other countries like 
China and India.67 Frequent stock-outs of TB medicines 
remain as the major challenge in treating and prevention of 
TB. Moreover, it was noted that the country's reliance on 
domestic procurement tends to be more vulnerable to stock-
outs due to inadequate financing, delayed disbursement of 
funds, procurement delays, and poor supplier management.68 

Difficulties in data encoding by frontline health workers 
led to delays in reporting. Since supply distributions were 
based on reports, these delays consequently impacted the 
timely provision of supplies.24 Disruptions in TB surveillance 
and reporting systems during the pandemic have been 
documented in several countries, emphasizing the need for 
effective surveillance and reporting systems to ensure that 
TB services continue to operate during a pandemic. In 
South Africa, prioritization of funding and mobilization 
of resources is required which helps strengthen TB control 
strategies against the disruptions of COVID-19 pandemic. 
Additionally, reporting systems set up should be expanded 
and should include TB and generate public engagement 
with the burden of TB.69 

The observed recovery in CNR and TSR after the initial 
year of disruption suggests that the various interventions 
implemented in South Cotabato province, aligned with 
different health systems building blocks, were deemed 
effective in mitigating the adverse impact of the COVID-19 

pandemic and addressing both pre-existing and emerging 
challenges. Local data indicated a subsequent increase in 
CNR during COVID-19 Year 2 (March 2021 to February 
2022), with South Cotabato reaching 2,904 reported cases 
(CNR of 298), a 37.63% increase from COVID-19 Year 
1. While the CNR in COVID-19 Year 2 was significantly 
higher than in Year 1, it was not statistically different from 
the pre-COVID-19 period. While this suggests a recovery in 
case notification rates after the initial shock of the pandemic, 
monthly notifications were statistically non-significant 
compared to pre-pandemic periods. The catch-up, externally 
driven by 2018 UN General Assembly High-level Meeting on 
TB targets, led to the belated issuance of DOH Department 
Memorandum No. 2021-029641 in June 2021, which directed 
the revert to exclusive TB testing and co-sharing of TB and 
COVID-19 of specific laboratories within the NTP network. 

The finding that TSR in COVID-19 Year 1 was 
significantly lower than that of the pre-COVID-19 period 
was already expected. Movement restrictions brought by 
national and local policies further contributed to non-
compliance and treatment interruptions, which were already 
challenging for patients prior to the pandemic. The average 
TSR was 96% in the pre-COVID-19 period and decreased to 
93% in COVID-19 Year 1. This indicates a decreased number 
of completed and cured outcomes among patients diagnosed 
during the first year of the pandemic. Similar to CNR, the 
TSR showed improvement in COVID-19 Year 2, becoming 
statistically comparable to the pre-COVID-19 period. This 
suggests an increase in completed and cured outcomes in the 
second year of the public health emergency in the province. 
However, no significant difference in TSR was observed 
between pre-COVID-19 and COVID-19 Year 2, as well as 
COVID-19 Year 1 and Year 2.

Various interventions implemented by South Cotabato 
such as health education activities, strengthening community-
based services, infection prevention and control measures, 
utilization of telemedicine and online platforms, medication 
dispensing adjustments, and coordination with LGUs were 
aligned with the National TB Control Program Adaptive 
Plan.19 These interventions seem to have the most impact 
in improving local TB indicators because they target 
multiple, interconnected challenges in the health system. 
Resource pooling was noted as a local initiative which was 
vital in ensuring continuous provision of medicines and 
supplies among different TB-DOTS centers in the province. 
Another local initiative was the provision of incentives for 
BHWs which ensured they stay committed even during the 
COVID-19 pandemic.

Continuous health education activities, including 
house-to-house visits, meetings, radio programs, and family 
counseling, were conducted to educate the community, 
address poor health-seeking behavior, stigma, and encourage 
consultations. Literature highlights the importance of 
knowledge and family involvement in promoting attitudes 
and health-seeking for TB.70-72 BHWs served as crucial 
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treatment partners, providing education and monitoring 
adherence, often through home visits. The vital role of BHWs 
in patient support, education, and community engagement 
helps in the improvement of TB outcomes due to their close 
relationships with community members, enabling them to 
deliver culturally appropriate messages and interventions to 
enhance community understanding and support.30 

To overcome financial, geographical, and movement 
restrictions, services like sputum collection, mobile x-ray, and 
drug delivery were brought closer to patients at the barangay 
and household levels. This shift towards strengthened 
community-based services is consistent with recommenda-
tions to ensure timely diagnosis and flexible treatment options 
during the pandemic.73 

In accordance with various national guidelines (such 
as DILG Memorandum Circular No. 2020-062; DOH 
Administrative Order No. 2020-0015, 2020-0056, 2021-
0043), the implementation of IPC measures, including 
providing PPEs and creating glass booths for specimen 
collection, increased health workers’ confidence in handling 
symptomatic patients and ensured the continuity of diag-
nostic services.74-76  This directly addressed documented fears 
among health workers regarding COVID-19 exposure from 
TB patients. However, the risks of acquiring COVID-19 
are more associated with the organization and prepared-
ness of health facilities rather than healthcare workers 
themselves.77  Provision of appropriate PPE and adherence 
to IPC measures should be standard protocol. 

As reported by participants, utilization of telecommu-
nications and online platforms for training, orientations, 
information dissemination, telemedicine consultations, and 
online reporting helped mitigate issues caused by movement 
restrictions and reporting delays during the COVID-19 
pandemic. Although this has emerged even before the 
pandemic as a way for healthcare to be more accessible for 
all, the increase in usage only began during the pandemic 
which has been noted as a catalyst for the modernization of 
healthcare.78 It was also observed that while Filipinos’ use 
of telemedicine consultation as an alternative to receiving 
care during the pandemic was driven by concerns of safety, 
convenience, accessibility, affordability, and privacy, patients 
were generally satisfied with the experience.79 Meanwhile, 
another Philippine study showed a high level of acceptance 
for the use of digital adherence technology in differentiated 
TB care; however, inconsistencies were experienced by some 
of its users, emphasizing the importance of comprehensive 
training on DAT for health care workers to enhance 
intervention effectiveness.80 Particularly for remote areas with 
limited access to internet and technology, continued use of 
telecommunications and online platforms beyond COVID-19 
will require further national and LGU investments in 
infrastructure and equipment.80 

During the COVID-19 pandemic, as a practical, short-
term solution to medicine and logistical shortages, TB-
DOTS facilities in South Cotabato coordinated to pool 

available TB resources from rural health units to ensure 
continuous provision of TB diagnosis and treatment services, 
only to be returned to the lending RHU once the allocated 
supplies arrive. Patients were provided with larger supplies 
of medication, up to 1-2 months, instead of weekly doses 
to ensure treatment continuity despite lockdowns and 
quarantine. This strategy aligns with the adaptation of the 
Philippines to dispense larger medication supplies and utilize 
home delivery.19 However, problems in the adequacy of TB 
drugs have already been existing prior to the COVID-19 
pandemic. The Commission on Audit (COA) has also flagged 
DOH for four consecutive years (2020 to 2023) for nearly 
expired and expired medicines/commodities due to deficient 
procurement planning, poor distribution and monitoring 
systems, and weaknesses in internal control.81-84 Although 
the DOH Devolution Transition Plan (2022-2024) indicates 
that all medicines under the National TB Control Program 
will be retained and continuously procured by DOH Central 
Office, lessons from the COVID-19 pandemic should push 
LGUs to adopt a more proactive approach of stockpiling 
and diversifying sources/funding of TB medicines and other 
drugs heavily reliant on DOH sourcing.85

Providing incentives to BHWs served as a recognition 
of their service and encouraged their continued commitment 
to their work in TB-DOTS. It has been noted in a study 
that the provision of incentives such as financial assistance, 
appropriate personal protective equipment, and ample work-
force motivated health workers to increase their contributions 
during times of pandemic.86 This was also documented in the 
Philippines, where financial and non-financial incentives 
and adequate provision of support and resources contribute 
as a motivating factor to seek and sustain BHW roles.87

Coordinating with the BLGUs was vital for reaching 
isolated communities, accessing transportation, and supporting 
monitoring efforts. Empowering local leaders and ensuring 
accessible transportation to health centers are recognized as 
important for effective TB service delivery, emphasizing the 
significant role of local leaders as frontline policymakers and 
service providers in TB prevention and control programs.88,89

Policy adjustments initially released during the 
COVID-19 pandemic underscore the need for government 
flexibility during public health emergencies and other disasters. 
Nevertheless, the Philippine pandemic experience exposed 
insufficient capacities and resources for health particularly 
at the local level. Unlike other countries, the country was 
considered ill-prepared in mitigating its effects, observed 
in the implementation of early and long drawn national 
lockdowns while local capacities were still being strengthened 
by incremental policy adjustments.90 The National TB 
Program proved to be invaluable for the COVID-19 response 
because of its decades’ long experiences in infection control, 
technical capacities, and infrastructure embedded within the 
Philippine health care system. However, DOH policies during 
the early pandemic (such as Department Circular No. 2020-
0187, Department Memorandum No. 2020-0376) which 
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directed TB-DOTS centers and NTP laboratory networks 
to shift its resources and assist in the COVID-19 response 
negatively affected the performance of TB implementation 
in local health systems that are already stretched thin, as 
seen in the experience of South Cotabato province as well as 
Davao City.48

LGUs are the frontliners in the COVID-19 response 
and implementers of various programs, not only of the health 
sector. Many LGUs already grapple with limited resources 
and capacities but the worsening frequency and magnitude 
of disasters and public health emergencies points to a dire 
need to shift priorities. Local governments are being called to 
significantly invest in health as devolution and UHC reforms 
place more responsibility and even greater accountability 
upon them for people’s health and well-being.91-93

Overall, this study offers valuable implications for policy 
and practice. First, the continuity of TB and other health 
services during pandemics and other disasters requires 
foresight, prudent planning, and most importantly in the 
devolved set-up, local political will. National and local 
policies crafted during the COVID-19 pandemic were largely 
reactive, placing additional strains on already vulnerable local 
health systems in the Philippines. More than flexibility 
and adaptation, critical lessons from the COVID-19 crisis 
emphasize a more proactive, deliberate, brick by brick 
approach to building resilience in health systems. Building 
resilient health systems is a continuous process dependent 
on the interconnected actions of stakeholders at all levels, 
both within and outside the health sector.94 Resilient health 
systems are fundamentally created by integrating the primary 
health care (PHC) approach with essential public health 
functions (EPHFs).94 As one of the 58 UHC integration 
sites, this presents opportunities for South Cotabato province 
to further strengthen its province-wide health system. 

As stewards of populations and communities, LGUs 
should effectively translate their learnings from the 
COVID-19 pandemic into progressive improvements in local 
policies, plans, operations, and monitoring and evaluation. The 
local government of Quezon City in the NCR is a notable 
example.95 Local health systems should be strengthened 
to be able to deliver and maintain quality individual and 
population health services in both routine/normal and 
emergency contexts.94 Practically, this means LGUs should 
pay significant attention to the local investment plan for 
health (LIPH) and the functionality of disaster risk reduction 
and management in health (DRRM-H) and not only do 
mere paper compliance with the LGU health scorecard. To 
a large extent, building resilient local health systems in the 
country can be realized through (1) LIPH as the medium-
term public investment for health and (2) implementing the 
DRRM-H plan as the general plan of local health offices/
rural health units. These could outline investment and action 
areas for the establishment of contingency and/or service 
continuity plans for the health sector to ensure uninterrupted 
provision of diagnosis, treatment, and patient access to 

care. Thus, we reiterate Moncatar et al.’s recommendation 
highlighting the need to develop policies, standards, and 
mechanisms to aid LGUs in operationalizing resilient health 
systems specifically at the primary care level.96

Second, health education activities should be strengthened 
specifically at the barangay and household/family levels 
to raise awareness about TB symptoms, prevention, and 
availability of TB-DOTS services. The importance of seeking 
timely care and addressing social stigma associated with TB, 
especially in times of emergencies are also emphasized. Third, 
to overcome geographical and financial barriers, enhancing 
access to diagnosis and treatment during normal and crisis 
periods requires strengthening community approaches. 
Continue mobilization of BHWs as TB treatment partners 
particularly in remote areas and maximizing mobile and 
home interventions. 

Fourth, leverage telecommunication and online 
platforms to disseminate information about TB, provide 
remote consultations, support patient follow-up, treatment 
adherence, and data reporting. Fifth, ensure adequate supply 
and provision of PPEs, training on IPC measures, and 
monitoring consistency of implementation. Sixth, strengthen 
the capacities of BLGUs to address community health needs 
through improved budget allocation and development of 
appropriate policies, ensuring effective implementation of 
TB-DOTS and other essential health services especially 
during emergencies where lockdowns are warranted.

Seventh, while DOH is still mandated to supply all TB 
medicines to LGUs, resource pooling among TB-DOTS 
facilities may be utilized as a short-term solution in addressing 
logistical shortages and procurement delays during disasters 
and emergencies. An inventory control system should be 
established if resource pooling is needed to avoid depletion 
of resources of other health facilities. To ensure non-stockout, 
LGUs are encouraged to procure their own medicines and 
supplies, and during crisis, to coordinate with DOH Health 
Emergency Management Bureau (HEMB) and Centers for 
Health Development (regional offices) for augmentation of 
commodities specifically for non-devolved programs like TB. 

Further, an adequate health workforce is critical for the 
delivery of health services and implementation of various 
health programs both in routine/normal and crisis times. 
Preparing for disasters and emergencies requires enhanced 
workforce planning for sufficient surge capacity.97,98 In 
LGUs with limited resources, staggered hiring of additional 
workers can be done annually, reflected in the LIPH. 
To address high demands during disasters/emergencies, 
strategies to increase the health workforce may include 
temporary hiring of additional workers and mobilization 
of volunteers.97 In addition, recognizing the crucial role of 
community-based health workers particularly BHWs in TB-
DOTS, it is imperative to continue the provision of training 
opportunities, incentives (money or in-kind), and awards to 
enhance their motivation and sustain commitment. 
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Limitations
Finally, the findings should be cautiously interpreted due 

to inherent limitations of the study. Foremost, the quantitative 
data retrieved from DOH ITIS relies on the accuracy and 
completeness of previously reported (retrospective) data. 
Moreover, data on TB treatment success rate for the last 
two months of the study periods from January to February 
2022 were excluded due to limited evaluated outcomes, 
which might slightly affect the overall TSR calculation for 
the period. On the other hand, the qualitative data collected 
through focus group discussions with purposefully sampled 
participants may provide valuable insights into experiences 
and perspectives but may not be fully generalizable to all 
TB-DOTS staff or patients in South Cotabato province or 
other regions in the Philippines due to differences in contexts, 
resources, and challenges. 

Potential role biases stemming from professional 
background or established relationships of the research team 
and participants might have influenced data interpretation. 
Participants’ responses were also translated from the local 
languages to English, which may not adequately capture 
cultural nuances. This study was limited to the perspectives 
of frontline implementers of TB-DOTS services during 
the COVID-19 pandemic. Patients’ perspectives were not 
included, which could have provided additional insights 
into the implementation of TB services at the ground level. 
Moreover, viewpoints of LGU officials were not captured, 
which would have provided information on their under-
standing and local response capacities to unprecedented 
public health emergencies such as COVID-19. Therefore, 
inclusion of patients’ and LGU officials’ perspectives in future 
studies are strongly suggested.

In addition, using Anderson’s thematic content analysis 
approach limits the interpretation of data at a surface level. 
Nevertheless, the strength of this study is its mixed method 
design, and its contribution to the expanding local literature 
and recommendations on COVID-19, TB control, and 
disaster risk reduction adaptation of local health systems in 
the Philippines. 

CONCLUSION

This mixed methods study explored the tuberculosis cases 
under the TB-DOTS services in South Cotabato during 
the pre-COVID-19 period and the first two years of the 
COVID-19 pandemic. This is the first to describe experiences 
and insights from the SOCCSKSARGEN Region related to 
the National TB program and COVID-19 period.

The implementation of TB-DOTS services in South 
Cotabato during the COVID-19 pandemic faced various 
difficulties, including pre-existing barriers and emerging 
challenges that led to decreases in TB case notification and 
TB treatment success rates. By addressing these barriers 
and challenges, the study found that TB-DOTS services in 

South Cotabato was able to improve treatment outcomes and 
mitigate the impact of COVID-19 pandemic on TB cases. 

Recommendations emphasize the need for local health 
systems to maintain continuity of essential services during 
pandemics and other disasters, and to develop strategies to 
ensure continuity of TB-DOTS. The COVID-19 pandemic 
tested the resilience of the Philippine health care system; 
lessons underscore the importance of adapting to uncertainties 
and evolving circumstances. However, much remains to be 
desired in terms of proactive national policy responses and 
progressive enhancements of local health systems by LGUs in 
the devolved set up, particularly in consideration of Universal 
Health Care. Further studies including patient perspectives 
and determining LGU capacities for building resilient health 
systems are recommended.
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