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ABSTRACT

Background: The management of non-communicable diseases (NCDs),
such as hypertension (HT) and diabetes mellitus (DM), were significantly impacted by
the COVID-19 pandemic as many institutions adopted alternative care pathways, e.g.,
pharmacy at home (PAH), and the deferred care (DC) programs. While some studies
have assessed the clinical outcomes of PAH program, there is a paucity of evaluative
work dealing with the clinical and economic impacts of DC programs. Consequently,
this study evaluates the clinical and economic outcomes of the adoption of PAH and
DC programs as alternatives to usual care.

Method: A retrospective study was conducted at a tertiary care hospital in
Thailand concerning the management of HT and DM patients during July 2021 to
December 2021 and following July 2022 to December 2022. Administrative and
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clinical data were drawn from outpatient encounters according to three management
options: PAH; DC; or discharged home with follow-up at the hospital. Multivariate
multilevel mixed- effects linear and log- linear regression methods were used to assess
the impact of care pathways on clinical and economic outcomes, respectively.
Results: There were 3,518 patients during the pandemic and 4,135 patients following
the pandemic that were included in this study. There was no statistically significant
impact of the PAH and DC on the changes of systolic blood pressure, diastolic blood
pressure, and fasting blood sugar, but the PAH and DC did have a significant impact
on the cost of illness in both periods significantly (p< 0.001).

Conclusions: The used of PAH and DC programs reduced costs but did not
worsen clinical outcomes for DM and HT patients during and following the pandemic.
These programs are appropriate for regular use and may be further reactivated in the

event of future emergencies.

Keywords: COVID-19; care pathway; telehealth; NCDs; diabetes; hypertension
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CHAPTER 1
INTRODUCTION

1.1 Background and research rationale

According to the WHO, noncommunicable diseases (NCDs) accounted for
up to 71% of all deaths worldwide in the year 2022, the majority of which occurred in
low- and middle-income countries (1). This is consistent with data from Thailand that
NCDs are accounted for 75% of all deaths between 2014 and 2018 (2). The four leading
causes of death from NCDs worldwide are cardiovascular diseases, cancers, chronic
respiratory diseases, and diabetes (1,2). Thus, many policies in accordance with WHO
recommendations, have been developed globally to prevent, control, and reduce
mortality from NCDs. Individuals with NCDs were affected by the COVID-19
outbreak because they are required on-going treatment (3). Healthcare service
availability was diminished globally due to widespread service disruptions during the
COVID-19 outbreak. Service disruptions were either partial or complete. These
resulted in a reduction of healthcare visits, hospital admissions, diagnostic, and
treatments (3-8). Services for hypertension, asthma, diabetes, and cancer were likely to
be extensively disrupted among most WHO member countries in the year 2020 (7).
The limited availability of healthcare services during the COVID-19 outbreak
adversely affected the treatment outcomes of individuals with NCDs, as noted in the
database review between 2020 and 2021 (5,9,10) . Furthermore, there were other
factors associated with the COVID-19 pandemic that could contribute to unfavorable
outcomes, including restriction on physical activity, dietary limitations, and avoidance
of community interactions (5,9,10).

The COVID-19 outbreak has changed clinical practices and patients’
behavior with respect to NCDs (3-11). Various policies have been adopted by countries
to control the spread of COVID-19 and maintain healthcare services up to present (5-
7,12-14). Many large hospitals in Thailand implemented an array of policies in the face
of the pandemic, such as the use of telehealth along with pharmacy at home programs,

and telehealth along with deferred care programs (7). To our knowledge, there were
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only a few studies that have evaluated the clinical outcomes of these policies
implemented in hospitals in Thailand (15,16). There were several types of telehealth
interventions globally (17-19). Telehealth interventions and pharmacy at home
programs were found to offer effective treatment outcomes (20-24). Treatment
outcomes in previous studies showed attainment of laboratory results in alignment with
therapeutic goals, improved medication adherence and reduction in hospitalization
(16,20-23,25-27). Deferred care was an effective program (25,26,28). This program
was recommended based on the characteristics and severity of the disease (28).
Regarding to the literature searched from several international databases such as the
PubMed, the ScienceDirect, the Scopus, and the EBSCO using relevant search terms,
there is an absence of studies dealing with the evaluation of telehealth in conjunction
with pharmacy at home programs, as well as telehealth along with deferred care
programs for the management of NCD patients.

To date, telehealth interventions and pharmacy at home programs have
been evaluated separately for economic outcomes (29). However, the evaluation of
economic outcomes for the deferred care programs has not been evaluated. Telehealth
interventions have shown benefits in reducing the cost of healthcare services and the
out of pocket costs for patients (29). There were only two studies that evaluated
economic outcomes of pharmacy at home programs in Thailand before the COVID-19
outbreak. The total costs per one physical mailbox was 43 THB from the provider
perspective in the year 2003 (30). The total costs were composed of direct cost of labor
and material. The labor costs were 18 THB per one mailbox (calculate only pharmacy
department). The material costs were 9 THB for packaging and 16 THB for postal fees
per one mailbox. Furthermore, the cost-effectiveness analysis (CEA) of the pharmacy
at home program in Thailand relative to the schizophrenic patients at Suanprung
hospital between 2009 and 2010 from the societal perspective was analyzed. The study
found that after seeing a physician, and patients received pharmacy at home program,
the total cost was approximately half that for patients who received drugs in person
(12,765 THB versus 24,028 THB). The total costs were composed of direct medical
costs, direct non-medical costs, and indirect costs. Patients enrolled in the pharmacy at
home program incurred direct non-medical costs, and indirect costs only during their

first time of medicine receiving. Furthermore, patients who received pharmacy at home
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had a higher probability of continuing to receive prescribed medication without
recurring symptoms than patients who received drugs at the outpatient department
(0.57 and 0.51, respectively). The incremental Cost-Effectiveness Ratio (ICER) was
calculated by dividing the difference in total costs by the difference in probability of
continuing to receive prescribed medication without recurring symptoms. The study
found the ICER was -187,713.67 THB per one patient who continued to receive
prescribed medication with no recurring symptoms (31). To gain one more patient in
the pharmacy at home program who continued to receive prescribed medication
without recurring symptoms could save 187,713.67 THB compared to the patient who
received drugs at the outpatient department (31).

The telehealth along with pharmacy at home and the telehealth along with
deferred care programs are the COVID-19 policies that are widely adopted at tertiary
care hospitals in Thailand. There were a few studies that assessed the clinical and
economic outcomes associated with those COVID-19 policies on patients with NCDs
in Thailand. The healthcare services have been transformed into various care pathways
during the COVID-19 outbreak to reduce viral transmission and maintain continuity of
care. Therefore, this study evaluated the care pathways including the telehealth along
with a deferred care program (DC), the telehealth along with a pharmacy at home
program (PAH), and DC+PAH provision under COVID-19 policies for NCDs both
clinical and economic outcomes. Findings from this study help inform policy decision
making by advancing recommendations for enactment of policy revisions for the
Ministry of Public Health (MoPH). If telehealth along with pharmacy at home, and
deferred care programs can deliver economic and clinical outcomes that are comparable
to standard care, the MoPH evidence-informed decisions may be undertaken during the
post-pandemic period. However, if these policies result in increased costs or poorer
clinical outcomes for patients compare to standard care, it is hoped that such policies
would be curtailed. In addition, this study also demonstrates the most effective care
pathway (DC, PAH, and DC+PAH) in terms of clinical and economic outcomes for the
MoPH to consider. If telehealth along with pharmacy at home, and deferred care
programs, could be utilized during the post-pandemic period, they may result in several

benefits:
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Healthcare system: Policies advance the healthcare system by improving
service delivery and enhancing patient access to healthcare services.

Patients: There reduces in waiting times and alleviates of overcrowding in
hospitals.

Healthcare providers: This allows more time to devote to patients with

severe symptoms and provides greater opportunities to manage them effectively.

1.2 Research questions

How have clinical and economic outcomes changed because of the
implementation of policies during the COVID-19 pandemic?
How should care pathways for NCD patients be implemented in tertiary

care hospital?

1.3 Objectives

1.3.1 General objectives
To evaluate the provision of care pathways on clinical and economic
outcomes under COVID-19 policies for NCDs.
To develop a policy brief of NCDs care in tertiary care hospital in

terms of service transformation for the post-pandemic period.

1.3.2 Specific objectives
To study clinical outcomes on missed appointments, failure to
receive drugs, surrogate markers, and hospitalizations in each care pathway under
COVID-19 policies for NCDs.
To study economic outcomes on cost of illness, and cost of health
service in each care pathway under COVID-19 policies for NCDs.
To compare clinical and economic outcomes among the various care

pathways under COVID-19 policies for NCDs.
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1.4 Hypotheses

Ho = There is no difference in clinical and economic outcomes among
various care pathways.
Ha = There is a difference in clinical and economic outcomes among

various care pathways
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CHAPTER 2
REVIEW OF LITERATURE

2.1 COVID-19 Policies

Many policies have been implemented globally in response to the COVID-
19 outbreak (6,7,12-14,32). The policies included school and workplace closures,
cancellation of public events and gatherings, stay-at-home restrictions, face coverings,
public information campaigns on COVID-19, international and domestic travel control,
testing for COVID-19, and vaccination. These global policies were consistent with the
policies in Thailand, including travel control, mask wearing, hand washing, and social
distancing (7). Thailand’s Center for COVID-19 Situation Administration (CCSA) had
advised the public to take DMHTT precautions to prevent the spread of COVID-19 :
D-distancing, M-mask wearing, H-hand washing, T-temperature check, and T Thai
chana contract tracing application. These policies were implemented at the country-
level. In Thailand, hospital-level policies have been developed since the COVID-19
pandemic began. There was only one study in Thailand that explores COVID-19 policy
implementation. The summarization of COVID-19 policies from seven large hospitals

(+ 200 beds) in Thailand is shown in Table 2.1 (7).

2.1.1 The telehealth along with deferred care programs (DC)

DC programs represented the postponed of treatment. Five out of
seven large hospitals implemented the DC program. Non-emergency patients, including
NCD patients, psychotic patients with stable symptoms, and elective surgery patients
received the DC program during COVID-19 outbreak.

2.1.2 Service shutdown program
Service shutdown program occurred substantially for rehabilitation
services. Most of the special medication clinics (SMC), Thai traditional medicine

services, home visit services, and health promotion and disease prevention services
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were closed in Thailand. All seven tertiary care hospitals have implemented a service

shutdown program.

2.1.3 Addition and replacement
Addition and replacement services were implemented in all seven
hospitals. Services included telehealth along with pharmacy at home, medication refill
at Sub-district Health Promoting Hospitals, patient referrals to primary care services,

and hospital queue management via mobile devices.

2.1.4 Service adjustment

Service adjustment represented a change of service procedures
including patient visiting restrictions, COVID-19 screening procedures and hospital
capacities in terms of hospital beds and staffing.

NCD patients required on-going treatment. The study mentioned
above (7,33) showed that the standards of care was replaced by DC and PAH. Those
policies have been widely applied in seven large hospitals in Thailand. The
postponement of appointments within the DC program required approval from both the
healthcare provider and the patient. The inclusion criteria were patient with stable
symptoms and sufficient medicine at home. The procedures of telehealth along with
pharmacy at home program are as follows.

Public relations

The hospital promoted the program through many channels,
including facebook page, website, and information given by healthcare
personnel. Patient symptoms were evaluated by the doctor before the patient got the
pharmacy at home program.

Patients’ selection criteria for pharmacy at home program

In all hospitals, those patients who required continuous care and had
controlled symptoms were the priority for this program. Liquid drugs, injectable drugs,
refrigerable drugs, and chemotherapy drugs were not eligible to be delivered by mail.
Approval to enter this program required by physician and patient consent.

Evaluation and prescribing by a doctor
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Telehealth along with a pharmacy at home program could be
requested by either a patient or health personal. Telehealth along with pharmacy at
home program was commonly requested by the patients over the phone. The nurse
compiled a list of patients who were approved within 1-7 days. The nurse made a phone
call for enrollment. The medical histories of the patient enrolled were sent to the
doctors. Laboratory testing was necessary for some patients. The patients could obtain
their laboratory test at the most convenient medical facility. The pharmacy at home
program was started after medication history and laboratory tests were assessed by the
doctor. The exclusion criteria were patients with unstable symptoms who were required
to see a doctor at the hospital.

Delivery of medicines to patients

The staff in the examination room or the pharmacy room contacted
the patient by phone to confirm the pharmacy at home program and patient’s address
those were listed by the nurse. The patient list was forwarded to the pharmacy
department for drug delivery. The medication was delivered via Thailand post. The
patient was responsible for the fixed-rate (100 THB) delivery fee or a fee based on the
weight of the delivered package and the distance mailed. Pharmacist at the designated
hospital was responsible for reviewing the medication list, preparing medicines, and
contacting patients for medication consultations.

The telehealth along with deferred care and telehealth along with
pharmacy at home program were the COVID-19 policies that were widely used by NCD
patients at large hospitals in Thailand. Therefore, this study focused on NCD patients
who received those two programs. Since the implementation process of those two
programs was quite similar among tertiary care hospitals in Thailand, only one hospital

was included in this study.
2.2 Evaluation healthcare service for NCD patients

The policies implemented during the COVID-19 outbreak could be
categorized into National-level and hospital-level policies. National-level policies

referred to the measures and guidelines set by the government at the national level to

address the overall management and control of the pandemic. These policies might
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include border controls, travel restrictions, lockdown measures, public health
campaigns, testing strategies, contact tracing efforts, vaccination programs, and
resource allocation. Hospital-level policies focused on the specific guidelines and
protocols implemented within healthcare facilities to ensure the safety and effective
management of COVID-19 and non-COVID-19 patients. These policies might involve
infection prevention and control measures, triaging and screening protocols, isolation
procedures, treatment guidelines, resource management, and staff training (6,7,12-
14,32).

NCD patients were impacted from COVID-19 and COVID-19 policies.
Direct pressures included drug shortages, delays, and cancellations of appointment and
elective procedures. Indirect pressures included reduced physical activity from limited
access to the gyms or exercise equipment, dietary shifting to unhealthy food choice,
alcoholism, and illicit drug abuse (3). WHO surveyed healthcare services for NCD
patients in the European region in the year 2020. Thirty-nine countries reported that
69% of inpatient services and 77% of outpatient services were disrupted. Normal
operations of outpatient and inpatient services were reported in only six out of thirty-
nine countries (11). To identify the causes of disruption, a survey was conducted by
the WHO across 122 countries. The causes of disruption were identified as follows:
75% reported elective care cancellations, 46% reported the closure of population
screening programs, and 43% reported government or public transport lockdowns that
hindered access to health facilities. It could be observed that the majority of disruptions
arose from healthcare providers, while only 25% of disruptions were caused by patients
trying to avoid a healthcare encounter due to the COVID-19 outbreak (11). The
utilization of healthcare services, including visits, hospitalizations, diagnostics,
treatments, disease prevention and health promotion were decreased by 30-50%,
especially during the lockdown period (3,5-7).

The clinical outcome of NCDs was indicated by surrogate and final
outcomes. The surrogate outcome was a biomarker which was a valid predictor of the
outcome. The surrogate outcomes included laboratory test, adherence, and drug related
problems (DRPs). The final outcomes could be assessed by mortality rate, admission
to hospital, and comorbidity. The surrogate outcomes were assessed in various studies

related to NCDs during the COVID-19 outbreak, such as glycated hemoglobin
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(HBAI1C), fasting blood sugar (FBS), and physical examination (34-36). The surrogate
outcomes during the COVID-19 outbreak were compared to before the COVID-19
outbreak. Those studies found worse surrogate outcomes during COVID-19 outbreak.
The mortality rate was measured as the outcome in the previous study. The mortality
rates in the United States and 43 international countries were increased after the
implementation of movement restriction policy in the year 2020 compared to the
average mortality rate during the years 2015-2019 (14). Another study assessed final
outcomes (7), including inpatient mortality rate from all causes, re-hospitalization
within 30 days, and length of stay (LOS) during the COVID-19 outbreak. The data were
obtained from the National Health Security Office (NHSO) and five hospitals databases
in Thailand. The incidence rate ratio (IRR) and odd ratio (OR) from multivariate
regression analysis on the clinical outcome during the COVID-19 outbreak compared
to during the years 2016-2019 were estimated. The results of those outcomes were
varied between the data from NHSO and hospitals databases.

The studies mentioned above predicted the clinical outcomes regarding to
the COVID-19 policies at the national level including lockdown, shelter in place (SIP),
and hygiene policies (7,14,34-37).Various strategies were used at the hospital-level for
continuing care especially for the NCD patients. Telehealth deployment to replace in-
person consultation was the most effective alternative strategy (81%), followed by
triaging to identify priorities leading to deferred care (72%), task shifting or role
delegation (44%), redirecting patient with NCDs to alternate health facilities (38%),
and novel supply chain and/or dispensing approaches for NCD medicines (31%) (11).
Telehealth and deferred care were the strategies that were most highly used during the
COVID-19 outbreak as the reports of WHO member countries including Thailand
(7,11).

2.2.1 Telehealth
Telehealth was an umbrella term that covers telemedicine, education
and training (38). Telehealth, also known as telemedicine, referred to non-person-to-
person methods of communication, such as the telephone and digital media (11).
Several terminologies were used to define telehealth, such as remote consultation,

virtual consultation, distant medicine, e-Health, and digital technologies, as well as
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cybermedicine and telemedis (18). Telehealth products could be defined as any tool,
appliance, software, or similar application that the producer intends to be used alone or
in combination for the purposes of diagnosis, prevention, monitoring, or treatment
(17,39). The systematic review of telehealth intervention in chronic disease patients
during the COVID-19 outbreak summarized the usages into six domains: medication,
communication, follow-up, training, consultation, and caregiver support (19).
Telehealth intervention has been used before the COVID-19 outbreak. A systematic
review of 34 studies (20) summarized the clinical outcomes of chronic disease
management (hypertension, diabetes, anticoagulation, depression, hyperlipidemia,
asthma, heart failure, HIV, post-traumatic stress disorder, chronic kidney disease,
stroke, COPD, and smoking cessation). Most of the examined studies (25 studies)
focused on telephone-only intervention. Attainment of laboratory results in alignment
with therapeutic goals, improved medication adherence, improved physical
examination, and reduction in mortality rate were results that improved clinical
outcomes of the studies. There were several methods of comparing statistics that could
be used, depending on research questions and the type of data being analyzed. The
statistical methods included the student t-test, the chi-square test, survival analysis or
regression analysis. Telehealth interventions were found to be an effective strategy
(17,20-23). Positive improvements in illness management, self-management, or
adherence measures were reported in 23 of 34 investigations (20). The systematic
review of 10 studies (20) found neutral outcomes (noninferior to the comparison), and
only one study found a poor outcome for the telehealth group. Telehealth intervention
also had some limitations leading to poor outcomes, including the need for reliable
internet access, the lack of physical interaction between patients and healthcare
providers, and the potential for technical difficulties (40). Telehealth intervention had
become increasingly important to provide healthcare services during the COVID-19
outbreak. Telehealth intervention was a resource for enhancing patient surveillance,
preventing the spread of disease, facilitating the timely identification and management
of new patients, and ensuring the continuity of care for frail patients (41,42). In
Thailand, telehealth intervention had been implemented as hospitals-level policy during
the COVID-19 outbreak primarily using telephone-only intervention for medication

consultation, communication, and follow-up symptoms (7). There were only few
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tertiary care hospitals in Thailand use telehealth intervention via software or
applications (7).

Telehealth along with pharmacy at home program was a widely
implemented hospital-level policy in Thailand. It was the result of integrating telehealth
interventions with the pharmacy at home program. The telehealth along with pharmacy
at home program began from telehealth intervention until drugs were sent by postal
service to patients. The medications were approved and arranged for shipment by the
staff at pharmacy department (7). Postal drug method was an effective method in terms
of medication adherence and clinical outcomes from various studies before COVID-19
outbreak (43,44). There was no published study on clinical evaluation of telehealth
along with pharmacy at home in international databases. Even though, there was only
one study in Thailand comparing telehealth along with pharmacy at home programs
during the COVID-19 outbreak and standards of care (16). A paired t-test was a
statistical test that was used to compare the mean of two dependent groups. This study
found that there was no statistically significant difference in the outcome (average
blood pressure levels) before and after receiving the telehealth along with pharmacy at
home programs. Furthermore, the patients had a high level of knowledge about drug
used (70.8%), adherence (79.3%), and satisfaction (96.2%) after receiving the
telehealth along with pharmacy at home programs.

The previous study (29) was reported the use of telehealth
intervention and benefits in reducing the cost of healthcare services and patients’ out of
pocket. Cost of healthcare services included equipment, building, supplies, and wages.
Patients’ out of pocket include transportations, meals, and accommodations. The
systematic review study of cost-effectiveness analysis of telehealth found that

telehealth was claimed to be cost effective (45).

2.2.2 Pharmacy at home program
In the United States (US), pharmacy at home program by mail has
been started since 1968. It was initially used as special options for veteran
administration and American association retired person due to the convenience of
receiving medication. The pharmacy at home program gained more popularity after the

national health care reformed in 1983, primarily due to cost reduction and convenience.
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The program was widely utilized in the US to deliver medications, with up to 1/3 of
chronic illness medications being delivered by mail. Patients, especially those with
chronic disease, expressed satisfaction with the pharmacy at home program as it
ensured continue access their medication. However, despite the advantages of the
pharmacy at home program, there were also drawbacks such as potential time delays,
medication waste, and limited opportunities for patient-pharmacist interaction. The
process of drug preparation began with receiving the patient's requisition, recording the
prescription code, reviewing the prescription, documenting patient data, printing labels,
refilling medications, verifying drugs, packing them, and finally preparing them for
mailing (30). Several articles suggested a positive association between using pharmacy
at home program and improved adherence to diabetes and antihypertensive
medications, as well as better LDL-C control (43,44). The study conducted in US
compared users of the pharmacy at home program and users of local pharmacy program
by logistic regression model. The study found that the pharmacy at home program was
associated with fewer emergency department visits and hospitalization (27,43).
Additionally, the pharmacy at home program was found to be associated with achieving
HbA c level below 8% (27).

In Thailand, pharmacy at home program has been used in psychiatric
hospitals for over 20 years to enhance patient convenience and compliance. However,
a significant challenge of the pharmacy at home program in Thailand lied in the
patient’s monitoring. A study conducted at Khonkhaen Psychiatric Hospital assessed
the satisfaction of 200 psychiatric patients who received medication through mail-order
service, revealing that 86.5% of patients were satisfied and continued to use this service
(30). Suggestions for improvement included the inclusion of drug information inserts,
timely communication of changes in drug manufacturers, and the provision of drug
information services via mail. At Suanprung Hospital, patients receiving the pharmacy
at home program were monitored by doctors near their homes every 6 months to ensure
symptom stability before continuing the program. The pharmacy at home program for
chronic diseases has been started in Thailand since the year 2003. Under this model,
patients visited their doctors, submitted prescriptions to the outpatient pharmacy unit,
and then returned home while the pharmacy unit dispatches the medications by mail

(30). During the COVID-19 outbreak in Thailand, the pharmacy at home program was
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adapted to incorporate telehealth interventions, such as the tele-pharmacy program
provided by pharmacists in conjunction with the pharmacy at home program for chronic
diseases, as well as telehealth services combined with the pharmacy at home program

for diabetes or hypertension patients (15,16,46,47).

2.2.3 Deferred care

Deferred care referred to medication care that has been delayed or
postponed (32). This might occur from financial constraints, lack of access to
healthcare, and fear or anxiety about seeking medical attention. Deferred care could be
particularly concerning for individuals with chronic health conditions, as delayed
treatment could lead to a worsening of symptoms and potentially serious health
complications. Deferred care due to COVID-19 referred to healthcare services or
treatment that have been postponed or delayed as a result of the COVID-19 outbreak
(32). Many individuals have deferred care due to concerns about exposure to the virus
or limited access to healthcare services. Untreated or undiagnosed, including routine
check-ups, procedures, and chronic disease management led to more severe health
problems (28,48).

Deferred care was important to prioritize essential medical care to
prevent serious health consequences. Prioritization might be based on several factors,
including the severity of the condition, the risk of complications, and the potential
impact on the patient’s overall health (32,48). Healthcare providers might use various
tools and guidelines to prioritize deferred care (3). For instance, one example was the
guidance offered by the Centers for Disease Control and Prevention (CDC), which
outlined strategies for prioritizing healthcare services and included recommendations
specifically tailored to non-COVID-related care (49). The CDC has recommended that
routine primary and special care, care for well-controlled chronic conditions, routine
screening for asymptomatic conditions, elective surgery and procedures might be
deferred if necessary. The results of deferred were depended on an individual's
condition and the length of time that care is delayed. Continuous deferred care was
more likely to result in patient harm. Telehealth intervention was utilized in conjunction
with deferred care in hospitals in Thailand. This approach was specifically referred to

as "telehealth along with deferred care". The process of the telehealth along with
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deferred care was subjected to the approval of both the healthcare provider and the
patient. The inclusion criteria were patients with stable symptoms and sufficient
medicine at home. There was no study that evaluate clinical and economic outcomes
of the deferred care policy in NCD patients. In summary, some types of medical care
might be more suitable for deferred care than others. Patients were responsible and
should prioritize their healthcare needs to seek necessary medical treatment in a timely
manner. If not, deferred care could lead to more serious health conditions and medical
costs. Delaying treatment for a chronic condition could result in more expensive
emergency room visits or hospitalizations (28).

Individuals with NCDs were affected by COVID-19 and COVID-19
policy. Many policies have been implemented during the COVID-19 outbreak,
especially telehealth along with pharmacy at home and telehealth along with deferred
care programs. This study primarily concerned clinical and economic outcomes of the
two main types of NCDs (HT and DM) from those policies. The two main types of
NCDs were focused because of the high-rate disruption and the extensive
implementation of policies. The clinical outcomes included both surrogate and final
outcomes. The surrogate outcomes were the missed appointment, failure to receive
drug, and surrogate markers. The final outcome was the hospitalization. If these policies
were effectively implemented, patients who met the criteria established in this study
would not experience missed appointments, failure to receive drug, abnormal test
results, and hospitalization. The hospitalization could be early intervention for the
management of abnormalities, visits to the emergency room, and hospitalizations due
to disease or complications. Cost of illness and cost of healthcare service had not been
evaluated in telehealth along with pharmacy at home and deferred care programs.
Therefore, cost of illness from the societal perspective, and cost of healthcare service
from the provider perspective were estimated concurrently to examine economic
outcomes. If these policies were implemented successfully, the cost of illness should
not be increased. Those clinical and economic outcomes were collected from the
hospital database in each care pathway such as the telehealth along with deferred care
program (DC), the telehealth along with pharmacy at home program (PAH), and all
other mutually exclusive and exhaustive other care pathways to predict and extrapolate

the results in the nationwide. Regression analysis was employed in this study.
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Moreover, multilevel model was used adjunct to regular regression due to nested data
in clinical outcome (50-52). This analysis was a statistical method that estimates the
effect on an outcome of interest of an intervention while all potential confounding
factors are controlled (53). Continuous data (surrogate markers and cost of illness) was
estimated by multilevel mixed effects generalized linear models. The discreate data (the
missed appointment, failure to receive drug, hospitalization, and normal-range
surrogate marker) were estimated by multilevel mixed-effects logistic regression model

(54,55)

2.3 Clinical and economic outcomes attributable by deferred care and telehealth

along with pharmacy at home programs during the COVID-19 outbreak.

Clinical and economic outcomes included inpatient mortality rate from all
causes, 30-day hospital re-admissions, LOS, ICU admissions, cost of illness, and cost
of health service. Many studies examined potential confounding factors affecting the
clinical outcomes such as mortality, [CU admission, or hospitalization only COVID-19
patients. There was no published study assessed the impact of potential confounding
factors on economic outcomes. There were few studies that assessed the impact of
potential confounding factors on clinical outcomes in COVID-19 and non-COVID-19
patients. The studies that evaluated the impact on deferred care and telehealth program
implementation were also reviewed.

The simulation study demonstrated that the purposeful selection algorithm
identified and retained confounders correctly at a larger rate than other selection
procedures, particularly in instances where the significance level of a confounder was
between 0.1 and 0.15 (56). Therefore, this study used the cut-off significance level for
identification of the main effect of potential confounding factors at p-values < 0.15.
Table 2.2 shows the characteristics of the studies assessing the impact of potential
confounding factors on clinical outcomes, deferred care and telehealth program
implementation during the COVID-19 outbreak. The mortality rate in a large London
teaching hospital was collected in the first study (57). The first study compared the
mortality rate in a 6-week period during the COVID-19 outbreak commencing with the
first report of COVID-19 mortality was on March 12, 2020, to the same period in 2019.
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The regression analysis was undertaken to establish the independent effects of ethnicity,
sex, and comorbidities. The confounding factors with p-values < 0.15 are shown in
Table 2.3. Two and three comorbidities were the confounding factors with p-value <
0.15 in the first study. The mortality rate for COVID-19 and non-COVID-19 patients
with two comorbidities in the year 2020 were 1.75 and 2.3 times compared to the
patients in the year 2019, respectively. The mortality rate for COVID-19 and non-
COVID-19 patients with three comorbidities in the year 2020 were 3.08 and 6.46 times
compared to the patients in the year 2019, respectively.

The second study (58) was a retrospective cohort study. The study used
data from a large database linking detailed primary care records and mortality
registrations for 40% of the population in England. Follow-up time in all adults (aged
>18 years) for mortality was from February 1, 2020, until November 9, 2020. There
were 17,456,515 patients included in the study. There were 17,063 patients died from
COVID-19 and 134,316 patients died from other causes. The regression analysis was
used to evaluate. Most factors associated with COVID-19 mortality were similarly
associated with non-COVID-19 mortality, but the magnitudes of association were
different. Older age (>60 year), male, deprivation, obesity, smoking and some
comorbidities (diabetes (DM), cancer (CA), hematological malignancy, renal disease,
asthma, chronic respiratory disease, chronic cardiac disease, hypertension (HT),
chronic liver disease, dementia, stroke, other neurological, organ transplant, asplenia,
rheum arthritis/lupus/psoriasis, and other immunosuppression) were the confounding
factors with p-value < 0.15 that were associated with the mortality rate both COVID-
19 and non-COVID-19 patients. The mortality rate was depended on the patient’s health
status and severity of comorbidity.

The third study (59) examined patients who were referred to the Vascular
Surgery Department of Hubs between March 9, 2020 and April 28, 2020. There were
305 patients collected prospectively and analyzed by regression analysis. COVID-19
and emergency setting were the confounding factors with p-value < 0.15 that were
associated with the risk of hospital mortality.

The fourth study (60) was a multicenter retrospective study of trauma
patients in Southern California. The factors affecting ICU admission between March

19, 2019, and June 30, 2019 (pre-COVID-19) were compared to the same period in the
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year 2020 (COVID-19 outbreak). On regression analysis, presenting respiratory rate
>22 breaths/minute and age > 65 years old (Table 2.4) affected in increasing the risk of
ICU admission by 49% and 69%, respectively. The COVID period affected in
decreasing the risk of ICU admission by 18%.

The fifth study (8) was the cross-sectional study. The Irish Longitudinal
Study on Ageing (TILDA) was a nationally representative cohort study of community-
dwelling adults aged 50 years and over in Ireland. TILDA participants were invited to
participate in the study. Self-completion questionnaire (SCQ) was posted to current
TILDA participants in July 2020 and returned surveys accepted until November 2020.
A total of 5,535 questionnaires were posted out to participants, with 3,922 participants
responding. The final analytic sample included 3,001 participants. Deferred care
program implementation was significantly correlated with having two or more chronic
diseases, being female, having a high level of education, living in a capital city, living
alone, drinking alcohol, non-medical insurance, using several medications, and having
one or more general practitioner (GP) appointments (Table 2.5).

The sixth study (61) was a cross-sectional study by the 2020 National
Center for Health Statistics, National Health Interview Survey. Individuals (17,586)
who responded to delayed and forgone care questions were included. The database was
civilian noninstitutionalized individuals within 50 states and the District of Columbia
of the United States. Total of 31,568 samples of adults, inclusion of only those who
responded to the questions about delayed or forgone care yielded a sample of 17,586
for analysis. This study further restricted the sample (n = 6,390) to those who reported
telehealth use related to the COVID-19 outbreak. Factors influencing delayed, forgone
care, and virtual care due to the COVID-19 outbreak were investigated by regression
analysis. Older age (45-64 years), being male, having medical insurance, high level of
education, living in central metro, unemployment, obesity, and some comorbidity
including COVID, DM, HT, chronic obstructive pulmonary disease (COPD), CA,
arthritis, asthma, anxiety (Table 2.5) were associated with deferred care program
implementation. Younger age (18-24 years), living in a large central metro, non-
medical insurance, high level of education, and some comorbidity including COVID,
DM, CA, arthritis, and anxiety (Table 2.6) were associated with telehealth program

implementation.
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Factors affecting mortality rate, ICU admission, deferred care and
telehealth program implementation during the COVID-19 outbreak that were presented,
were used as a covariate in this study. These factors could be categorized into 2
characteristics:

1. Demographic characteristics: age, sex, smoking, drinking, obesity,
education, living status, place of residence, medical insurance, multiple visits,
polypharmacy, employment status

2. Clinical characteristics: the number of comorbid conditions, DM, CA,
renal disease, respiratory disease, chronic cardiac disease, HT, chronic liver disease,
dementia, stroke, other neurological, organ transplant, asplenia, rheum
arthritis/lupus/psoriasis, other immunosuppression, arthritis, anxiety, COVID-19, and

emergency room (ER) visit

Table 2. 1 COVID-19 policies from seven large hospitals in Thailand

Hospitals
Policies
A| B |C D E F G
1. Deferred care programs / / / / /
2. Service shutdown programs / / / / / / /

3. Addition and replacement services

- Telehealth along with pharmacy at

home / / / / / /
- Medication refill / /

- Hospital queue number on mobile / /

device / / / / / /

- referring patient to primary care

4. Services adjustment

- Visiting restriction

- COVID-19 screening procedures

- Hospital capacities in terms of hospital

beds and staffing.
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Table 2. 2 Characteristics of included studies

Participant
Study | Number of
Author | Journal | Year characteristics | Comparators
place | participants
Age Sex
6 weeks
commencing
March 12,
2020
Factors
-Mortality in | 76 M
: affecting
hospital from (67%) I
a
COVID-19
‘ mortality in
patients =
the year
243
2019
-Mortality in | 76 M
Perkin . compared
BMIJ hospital from (53%)
MR 2020 | England to the
Open non-COVID- )
(57) mortality
19 patients =
of non-
136 )
covid-19
6 weeks _
] and covid-
commencing .
19 patients
March 12,
in the year
2019
2020
-All 78 M
mortality in (50%)
hospital =
194
The All patients = Factors
Bhaska lancet 17,456,515 affecting
ran K region | 2021 | England mortality
(58) health of COVID-
Europe 19 and
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Participant
Study | Number of
Author | Journal | Year characteristics | Comparators
place | participants
Age Sex
-Mortality M non-
rate in (6536%) | COVID-19
COVID-19 patients
The :
patient = compared
Bhaska lancet
_ 17,063 to all
ran K region | 2021 | England . -
-Mortality M patients in
(58) health .
rate in non- @954%) | the year
Europe
COVID-19 2020
patient =
134,316
European Factors
Journal of ffecti
Vascular atiecting
d mortality in
Kahlberg an
Endovasc | 2021 | Italy .
A (59) N 305 patients | 7290 M vascular
Surgery (7345%) | surgery
patients
March 19,
2019 and 483 Factors
affecting
June 30,2019 ICU
(pre-COVID- admission in
The blunt trauma
Yeates 19) .
American patients
EO ) Lof 2022 USA | -Patients = M (BTPs)
journal o between pre-
(60) 6,942 (60%)
surgery COVID-19
March 19, and
COVID-19
2020 and outbreak
June 30, 2020
(COVID-19)
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Participant
Study | Number of
Author | Journal | Year characteristics | Comparators
place | participants
Age Sex
-Patients = M
5,802 (603%)
3,001
- Factors
participants )
— affecting
-Wit
Henrelly HRB deferred care
N@) deferred care M .
Open | 2021 | Ireland - implementat
=949 @1%) | ‘
research . ion during
-Without
the COVID-
deferred care
19 outbreak
=2,052
17,586
participants Factors
TELEME -With affecting
deferred care
Leo ] DICINE deferred care and virtual
ee
and e- 2022 | USA |=4,175 - M - care
(61) _ implementat
HEALTH -Virtual care (3825%) | jon during
= 6,390 the COVID-
3 19 outbreak
participants
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Table 2. 3 The impact of potential confounding factors on mortality

Studies
Factors Perkin MR Bhaskaran K Kahberg
A
QOVID-9 | NrCOVID9 | COVID-19 | Non'COVID-9
Male
OR=12| OR=1.5
(Ref = female)
Older age (>60 years
ge (>60 years) OR >2 OR >2
(Ref = 50-59 years)
Obese class 111
OR=3 OR=1.5
(Ref=not obese)
Ex-smoker
OR=1.5 OR=1.5
(Ref=Never)
Current smoking
OR=1.1 OR=2.5
(Ref=Never)
Deprivation (level 2-5)
(Ref= least deprived: OR=1.12 | OR=1.1-2
level 1)
Two comorbidities
\ OR=175| OR=23
(Ref = non-comorbid)
Three comorbidities
: OR=308 | OR =6.46
(Ref = non-comorbid)
COVID
OR=4.13
(Ref=non-COVID)
Controlled diabetes
OR=1.6 OR=1.3
Uncontrolled diabetes
OR=2.2 OR=2.0
(Ref=no diabetes)
Cancer <1 year ago
OR=1.1 OR=1.6
Cancer 14.9 years ago
OR=1.5 OR=3.5
(Ref=no cancer)
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Studies
Factors Perkin MR Bhaskaran K Kahberg
A
GOVID-19 | NenCOVID-9 | COVID9 | Nl COVID-19
Hematological
malignancy
<1 year ago
1-4.9 years ago

OR=2.5 OR=6.0
5 years ago

OR=2.1 OR=3.0
(Ref=no

OR=1.8 OR=1.8
hematological
malignancy)
eGFR 30-36

OR=1.5 OR=1.3
eGFR 15-<30

OR=3.0 OR=3.0
eGFR <15-dialysis

OR=6.0 OR=6.1
(Ref=eGFR>60)
Asthma with recent
OCS OR=1.6 OR=1.2
(Ref=no asthma)
Chronic respiratory
disease OR=1.9 OR=2.1
(Ref=none)
Chronic cardiac
disease OR=1.6 OR=1.7
(Ref=none)
Hypertension

P OR=1.1 OR=1.1

(Ref=none)
Chronic liver disease

OR=2.3 OR=4.5
(Ref=none)
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Studies
Factors Perkin MR Bhaskaran K Kahberg
A
GOVID-19 | NenCOVID-9 | COVID9 | Nl COVID-19

Dementia

OR=4.8 OR=3.5
(Ref=none)
Stroke

OR=2.0 OR=1.9
(Ref=none)
Other neurological

OR=3.1 OR=3.0
(Ref=none)
Another transplant

OR=5.1 OR=4.0
(Ref=none)
Asplenia

OR=1.5 OR=2.1
(Ref=none)
rheum
arthritis/lupus/psorias

OR=1.3 OR=1.2
is
(Ref=none)
Other
immunosuppression OR=3.0 OR=3.5
(Ref=none)
Emergency setting OR=1357
(Other setting)
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Table 2. 4 The impact of potential confounding factors on ICU admission

Study
Factors
Yeates EO
Older age (>65 years
ge (765 years) OR=1.69
(Ref=<65 years)
COVID-19 period
. OR=0.82
(Ref=non-COVID-period)
Respiratory rate >22 breaths/minute
OR=1.49
(Ref=<22 breaths/minute)

Table 2. 5 The impact of potential confounding factors on deferred care program

implementation

Studies
Hennelly N LeelJ

Factors

Two or more chronic
conditions OR=1.46
(Ref= No chronic condition)
Female PR=1.29

OR=1.25
(Ref=male) (Ref=female)

Third level education
(Ref=Primary level OR=1.61

education )

Lives with others

(Ref=Lives alone)

OR=0.79

Another urban setting
(Ref=Dublin)
Medium/small and non- PR=0.82, 0.79

OR=0.69

metro

(Ref=Large central metro)
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Table 2. 5 The impact of potential confounding factors on deferred care program

implementation (Cont.)

Factors

Studies

Hennelly N

LeeJ

Problematic alcohol
consumption
(Ref=No problematic alcohol

consumption)

OR=1.54

Both medical card and health
Insurance
(Ref=No medical card or

health insurance)

OR=0.68

PR=1.36-1.58

One or more GP visit

(Ref=No GP visit)

OR=2.10

Polypharmacy
(Ref=No polypharmacy)

OR=1.37

Age 45-64 years
(Ref=Age 18-24 years)

PR=1.41

>high school
(Ref=<high school)

PR=1.01-1.82

Employment
(Ref=none)

PR=0.93

COVID
(Ref=non-COVID)

PR=1.30

Diabetes
(Ref=no diabetes)

PR=1.16

Obese
(Ref=not obese)

PR=1.06

Hypertension

(Ref=none)

PR=1.15
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Table 2. 5 The impact of potential confounding factors on deferred care program

implementation (Cont.)

Studies
Factors
Hennelly N LeelJ
COPD PR=1.14
(Ref=none)
Cancer PR=1.13
(Ref=none)
Arthritis PR=1.23
(Ref=none)
Asthma PR=1.21
(Ref=none)
COPD PR=1.14
(Ref=none)

Table 2. 6 The impact of potential confounding factors on telehealth program

implementation
Study
Factors
Fee |
Older age (>85 years
PR PR=0.87
(Ref=18-24 years)
>high school
PR=1.09-1.13
(Ref=<high school)
Private insurance
PR=0.94
(Ref=non-health insurance)
Non-metro
PR=0.94
(Ref=Large central metro)
COVID
PR=1.08
(Ref=non-COVID)
Diabetes
. PR=1.04
(Ref=no diabetes)

Ref. code: 25686418301021X0G



Table 2. 6 The impact of potential confounding factors on

implementation (Cont.)
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telehealth program

(Ref=none)

Study
Factors
Leel
Cancer
PR=1.06
(Ref=none)
Arthritis
PR=1.05
(Ref=none)
Anxiety
PR=1.06
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 Methods

The methods used in this study were composed of 2 analytical parts: one to
estimate clinical outcomes and another to address the economic outcomes from each
care pathway. Figure 3.1 summarizes the conceptual framework for this study. The
mutually exclusive and exhaustive set of four care pathways (the DC program, PAH
program, DC+PAH program, and discharge home with follow-up at hospital) were
evaluated to assess their clinical and economic outcomes and to make policy
recommendations. For the clinical outcomes, the evaluation included missed
appointments, failure to receive drugs, surrogate markers, and hospitalizations.
Surrogate markers and hospitalizations were considered the primary outcomes as they
were the main results of interest in the research. Missed appointments and failure to
receive drugs were categorized as secondary outcomes. For economic outcomes, the
result was measured solely as the cost of illness.

Figure 3.2 summarizes the methods employed in this thesis. Index cases
were identified from the Saraburi hospital database. Patients with noncommunicable
diseases (NCDs) who presented themselves to the outpatient department (OPD) were
recruited over two time periods: (1) July 2021 to December 2021 reflecting the COVID-
19 pandemic period; and (2) July 2022 to December 2022, the post-pandemic period.
Patients were followed for 6 months from their date of recruitment. The use of each of
the four mutually exclusive and exhaustive four care pathways was identified. Clinical
and economic outcomes were compared between each care pathway. The selected
statistical analysis for clinical outcomes in this study was multilevel analysis due to the
presence of nested data from different care pathways. If the data are continuous, such
as surrogate markers, multivariate multilevel mixed effects generalized linear models
was used. For discrete data, multivariate multilevel mixed-effects logistic regression
model was used. Multivariate log-linear regression model was used for economic

outcome. The findings from this study were used to informed policy makers at the
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MoPH regarding the implementation of care pathways for NCD patients in tertiary care
hospital.

3.2 Research design

This study was retrospective cohort study.

3.2.1 Population
The study population comprised patients with NCDs who presented

to the outpatient department at tertiary care hospital over the study periods.

3.2.2 Sample size determination

The studied samples were recruited from Saraburi hospital. The rule
of thumb for regression analysis suggested a minimum of 50 participants, with the
number increasing when there were more independent variables (62). In this study,
there were eight independent variables considered as potential covariates for regression
analysis: policies (the DC program, PAH program, DC+PAH program, and discharge
home with follow-up at hospital), comorbidity, sex, age, medical benefit scheme,
polypharmacy, body mass index (BMI), and COVID-19 disease (8,58-61). The sample
size for regression analysis was 400 participants.

The unit of analysis in this study was the hospital visit.

3.2.3 Study time horizon

The time horizon of the study was ranged from July 01, 2021 to June
30, 2023. NCD patients who visited the outpatient department (OPD) between July
2021 and December 2021 were recruited and followed for 6 months until June 2022.
Moreover, a second recruitment period occurred between July 2022 and December
2022. Patients were followed for 6 months until June 2023. The two study periods were
selected to be representative of the COVID-19 pandemic and post-pandemic periods.
This study examines the clinical and economic outcomes associated with these two

periods.
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3.2.4 Inclusion criteria
NCD patients who were visited the Saraburi hospital between July
01, 2021 and December 31, 2021, or between July 01, 2022 to December 31, 2022.
NCD patients on unchanged medication regimen in 6 months by
checking from medication reconciliation.
NCD patients who had a principal diagnosis (PDX) and
complications of diabetes mellitus (DM) and hypertension (HT).

3.2.5 Exclusion criteria
Participants who have a missing value to any of the study variables.
Participants with incorrect values for any study variable, e.g., age >

110 years.

3.3 Data source and collection methods

3.3.1 Data source
The secondary data was retrieved from the administrative and clinical

data stores at the Saraburi hospital.

3.3.2 Collection method
A case record form (CRF) was used in this study, as shown in Figure
3.3 and Appendix B. The CRF comprised demographic, clinical and economic data
from the OPD, and hospitalization data from the inpatient department (IPD).

3.3.3 Validity and reliability
Incorrect medical records e.g., age > 110 years were explored and
excluded by the researcher.
Data consistency was assessed by comparing the electronic database

of Saraburi hospital to the medical records.
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3.4 Data analysis

3.4.1 Differences in patients’ characteristic distribution
The difference in patients’ characteristic distributions, including
demographics, clinical and economic outcomes, among the four care pathways; the DC
program, PAH program, DC+PAH program, and discharge home with follow-up at
hospital, was assessed using descriptive data. The difference in category variable
distribution was tested using the chi-squared or fisher extract test. The student t-test or
Mann-Whitney U test were used to test for the mean difference between the continuous

variables.

3.4.2 Cost analysis
3.4.2.1 Cost of illness

A societal cost of illness model per hospital visit and admission
was adopted that consisted of three parts: direct medical costs (i.e. diagnosis, lab,
medical, procedure, drugs, and hospitalization cost); direct non-medical cost (i.e.
transportation, meal, and informal care cost); and indirect cost. Indirect cost was
assessed based on the loss in productivity associated with health seeking behavior and
was calculated based on the human capital approach (63). The calculation of cost of
illness is presented in Table 3.1. The scope of illness for estimation cost of illness
covered cost of principal diagnosis (PDX) and the complications of two diseases of
interest.

(1) Direct medical costs

This study estimated economic outcomes of care pathways
including cost of service organization and delivery, and cost of treatments (drug and
other service costs). The cost of the service organization and delivery for discharge
home with follow-up at the hospital pathway was a fixed fee that is consistent across
all hospitals in Thailand (64), and it could be converted into a cost by multiplying it
with the cost-to-charge ratio (CCR). Cost of service arrangement of PAH, DC and
PAH+DC pathways need to estimate its unit cost per visit using empirical based

costing.
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Cost of treatment was categorized into drug costs and other
service costs. All treatment costs were converted from treatment charge retrieved from
the hospital database. Drug costs were calculated based on the calculation formula
provided in the specific markup percentage announced by the Comptroller General's
Department, which represented the actual costs and not reference values (Table 3.2)
(64). Other service costs such as anesthetic, dietary, lab, procedure, rehabilitation,
supply, x-ray, diagnosis, and general were multiplied by CCR to convert the reported
charge to cost estimates. Health Technology Assessment (HTA) guidelines in Thailand
recommended the use of a CCR of 1.63 (63,65).

(2) Direct non-medical costs

Transportation and meals costs were estimated based on HTA
guidelines recommended in Thailand (63). Transportation and meals costs from the
standard cost list for the Central or General hospitals were used because they are the
closest reference values for tertiary care hospital (65). Those costs were converted to
the present value using the consumer price index (CPI) announced by the Ministry of
Commerce (66). Informal care cost was calculated based on time loss per hospital visit
and then multiplied it by the gross national income (GNI) per capita.

(3) Indirect costs

This study included morbidity cost based on the human capital
approach following the HTA guidelines recommended in Thailand (63). Time cost was
calculated by the per capita GNI per day multiply by time loss for hospital visit and
admission.

(4) Cost of health service

The unit cost of PAH and DC was calculated based on cost of
outpatient pharmacy department and outpatient internal medicine department in
Saraburi hospital from the Phase I and second year of the cost study of the Thai Case
Mix Centre (TCMC) (67) divided by the number of visits of those patients who were
receiving PAH or DC. The unit cost was converted to the present value using the

consumer price index (GNI).
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3.4.3 Factors affecting missed appointments, failure to receive drugs,
normal-range surrogate markers, and hospitalizations.

Differences in the missed appointments, failure to receive drugs,
hospitalization and normal-range surrogate marker between-groups were performed by
the multivariate multilevel mixed-effects logistic regression (54). The multivariate
multilevel mixed-effects logistic regression was chosen due to the policies associated
with nested data from different care pathways. Prolonged exposure to these policies
might lead to increasingly unfavorable clinical outcomes for patients (28,30,48).

The multivariate multilevel mixed-effects logistic regression was
checked by model diagnostics including Heckman selection model, multicollinearity,
goodness of fit and omitted variables. Stepwise backward elimination methods were
explored for a multivariate model fit with the data. Goodness of fit test, Akaike
Information Criterion (AIC), Bayesian Information Criterion (BIC), Log-likelihood
ratio test, Root mean square error (RMSE) and receiver operating characteristic (ROC)
curve were explored for measuring model fit and prediction model accuracy.

Equation 1 represents the formula used to create the dataset for
dichotomous outcomes (54). The multilevel model assumed that there was a
hierarchical data set, often consisting of subjects nested within groups, with outcome
or response variable measured at the lowest level, and explanatory variables at all
existing. This study consisted of two levels. The lowest level was "care pathways" and
the highest level was "hospital number (HN)" The evaluation included measuring all
clinical outcomes (Figure 3.3).

logit(mij ) = Po + P1Xi + Fij + uj + vj(covariate;) 1
where;
* 7tij is Pr(care pathwayij = 1)
* 11s the care pathways
* j is the cluster (HN)
» Fij is merely shorth and for the portion of the fixed-effects specification having to do
with X variables.
* B is regression coefficients (fixed effects)
* uj is the random effects

* vj(covariate) is extending the model as adding covariate variable (the duration for
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using care pathway in each VN) to the random-effects specification so that the model

now includes a random intercept and a random coefficient on covariate variable.

3.4.4 Factors affecting surrogate markers and cost of illness

Multivariate multilevel mixed-effects generalized linear model was
estimated the model for predict policies affecting surrogate markers (55) and the
multivariate log-linear regression model (68) was estimated cost of illness while control
all confounding factors constant. Final model was checked follows the assumption for
normality and heteroscedasticity. The models fit used stepwise backward elimination
method. Finally, the best predictive model was selected based on Akaike Information
Criterion (AIC), Bayesian Information Criterion (BIC), Log-likelihood ratio, RMSE
and R-squared.

Equation 2 and 3 represents the formula used to create the dataset for
continuous outcomes. The multilevel model in this study is presented in Figure 3.3.

Yij = Po + P1Xi + Fij + uj + vj(covariate;j) 2

where;
* i the care pathway,
* j the cluster (HN),

* Yij the outcome for care pathway i in cluster j,

» Fij is merely shorth and for the portion of the fixed-effects specification having to do
with X variables.

* B is regression coefficients (fixed effects)

* uj is the random effects

* vj(covariate) is extending the model as adding covariate variable (the duration for
using care pathway in each VN) to the random-effects specification so that the model

now includes a random intercept and a random coefficient on covariate variable.
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The log transformed model can be written as the equation 3, expected
y in log scale can be estimated by constant plus beta coefficient of the particular
potential predictor variable.

In(y) = a+bl(x1) + b2(x2)+ b3(x1xx2) 3

3.4.5 Nationwide impact of DC and PAH program
In this part, the cost results were extrapolated to obtain a nationwide
figure of the policies impact. The formular for calculation overall outcomes (68,69) is
shown in equation 4.

Overall outcomes = N x p-hat x d-hat 4

Overall outcomes = cost of illness

N = The population at risk of NCD patients at tertiary care hospital in Thailand

p-hat = Prevalence of NCD patients who get policies in this study

d-hat = Estimated excess cost of illness from policies provided by the multivariate log-
linear regression model

The variance of estimated excess outcomes is shown in equation 5.

Variance of outcomes = N2 {(p-ha‘[2 x Vd) + (d-hat2 x Vp) + (Vp x Vd)} 5

Variance of outcomes = cost of illness

N = The population at risk of NCD patients at tertiary care hospital in Thailand

p-hat = Prevalence of NCD patients who get policies in this study

d-hat = Estimated excess cost of illness from policies provided by the multivariate log-

linear regression model

Vd = Variance of cost of illness from policies provided by the multivariate log-linear

regression model

Vp = Variance of estimate prevalence rate of patients who get policies in this study
The 95% CI of variance of excess outcomes from policies is shown

in equation 6.

95% CI of variance of outcomes = N =+ 1.96 (sqrt (Vof outcomes)) 6
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Figure 3. 1 Conceptual framework
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Evaluation clinical and economic outcomes in each care pathway
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Policy recommendations for post-pandemic period and emerging

disease situation in the future

Figure 3. 2 Summarization of the method
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Hospital database

v

. Demographic data

- Age

- Sex

- Medical benefit scheme
- BMI

. Clinical data

- Principal diagnosis (PDX)

- Secondary diagnosis (SDX)

- Drug

- Laboratory test (BP, FBS)

- Failure to receive drug (YES/NO)

3. Service / resource utilization

- Telehealth along with deferred care and telehealth along with

pharmacy at home

- Visit/Admission — admit-discharge date, visit — followed up date.
- Healthcare cost — drug, general, lab, supply, x-ray, procedure,
anesthetic, diagnostic, rehabilitation, and dietary

Figure 3. 3 Data in CRF from hospital database

Boi <
Level 1 = Care pathways ._
n.]
Level 2 = HN
n.ij

HN,j

| Constant j; (reference group)

Sex jj(Male, Female)

Clinical and economic
outcomes

- Missed appointments

- Failure to receive drugs
- Surrogate markers

- Hospitalizations

- Cost of illness

Age jj (=60 years, <60 years)

Medical benefit scheme j;
(UC, CSMBS, SSS, Other)

BMI jj (Obese, Not obese)

Polypharmacy i (Yes, No)

COVID-19 disease j(Yes, No)

B] .

Comorbidity i (<2, >2)

Figure 3. 4 Multilevel model
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Table 3. 1 Cost of illness in societal perspective

Cost Calculation

Direct medical cost

Telehealth with pharmacy at home Unit cost of service arrangement

Deferred care Unit cost of service arrangement

Discharge home with follow-up at ‘
) Cost to charge ratio
the hospital pathway

Anesthetic

Dietary
Lab

Procedure

Rehabilitation Cost to charge ratio

Supply

X-ray

Diagnostic

General

Drug The formula by the Comptroller

General's Department

Direct non-medical cost

Transportation

Reference values
Meals
Informal care Productivity cost

Indirect cost

Morbidity cost Productivity cost
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Drug cost

Reimburse price calculation

0.01-0.20
0.21-0.50
0.51-1.00

1.01 - 10.00
10.01 - 100.00
100.01 - 1,000.00
> 1,000

0.50

1.00

1.50

1.50 + 125% (cost over 1.00)

13 + 120% (cost over 10.00)

126 + 115% (cost over 100.00)
1,161 + 110% (cost over 1,000.00)

- If charge price is less than 10 THB, rounds up to time of 0.25 THB.

- If charge price is greater than 10 THB and not greater than 100 THB, rounds up to

time of 0.50 THB.

- If charge price is greater than 100 THB, rounds up or down to 1 THB depends on

greater or less than 0.50 THB.
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CHAPTER 4
RESULTS AND DISCUSSION

Chapter four is divided into 4 sections that report:
4.1 Sample description

4.2 Descriptive analysis

4.3 Care pathways affecting surrogate markers

4.4 Nationwide impact

4.5 Limitations

4.1 Sample description

This section reports our study results. The study population comprised
NCD patients (diabetes and hypertension patients) who presented to the outpatient
department of Saraburi Hospital; a tertiary care institution in Thailand. We conducted
retrospective data collection, based on ICD-10 codes 110, E119, E129, E139 and E149,
for two study periods: (1) July 2021 to December 2021; and (2) July 2022 to December
2022.

NCD patients who visited Saraburi Hospital with diabetes DM and HT
between July 1, 2021, and December 31, 2021, without complications totaled 8,030
visit number (VN), while those between July 1, 2022 and December 31, 2022 totaled
13,335 VN. After excluding patients who had changes in their medication regimen
within six months, the remaining patients were 3,718 and 4,500 VN, respectively. After
further excluding participants with missing values for any study variables and those
with incorrect values, the number of remaining patients was 3,530 and 4,140 VN,
respectively. Finally, after removing the PAH+DC group due to the small sample size,
the final number of patients was 3,518 and 4,135 VN for each respective period.

We collected hospitalization data for 7,653 patients visit number for six-
months from study enrollment as outlined in Chapter III. In the first period, July 2021
to December 2021, 318 patients (9.04%) were identified in the DC program, 297
patients (8.44%) were identified in the PAH program, and 2,903 patients (82.52%)
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were identified in the discharge home with follow-up at the hospital program. In the
second period, July 2022 to December 2022, 251 patients (6.07%) were identified in
the DC program, 143 patients (3.46%) were identified in the PAH program, and 3,741
patients (90.47%) were identified in the discharge home with follow-up at the hospital
program. The DC+PAH program was discontinued from the study because there were
very few patients in this group in both periods. Therefore, patients in DC and PAH

programs were not considered and not included in this study.

4.2 Descriptive analysis

Descriptive analysis was performed to identify the differences in the
distribution of patients' characteristics, including demographic and clinical
characteristics in each pathway. Moreover, we performed descriptive analysis to report
clinical and economic outcomes including missed appointments, failure to receive
drugs, surrogate markers (blood pressure (BP) and fasting blood sugar (FBS)),
hospitalizations and cost of illness in each pathway. Missed appointments, failure to
receive drugs, and hospitalizations were reported as the number of patients
experiencing the events and percentages only. Since the occurrence of events in each
group was low, inferential statistics could not be used for comparisons.

Most patients across the periods were female, older than 60 years of age,
with a body mass index (BMI) exceeding 25 kg/m?, enrolled in the Universal Coverage
(UC) scheme, not on polypharmacy, had more than two comorbidities and had not
encountered COVID-19 (Table 4.1-4.2).

Most of the patients in this study experienced missed appointments, failure
to receive drugs, and hospitalizations more frequently in the PAH and DC programs
compared to the discharge home with follow-up at the hospital program. The percentage
of missed appointments, failure to receive drugs, and hospitalizations was highest in
the PAH program (Table 4.3-4.5).

Missed appointments

For the missed appointment outcomes from the index case between July
2021 and December 2021, 6.23% occurred in the discharge home with follow-up at
hospital program, 11.11% in the PAH program, and 4.09% in the DC program. The
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percentages represented the proportion of patients who missed their appointments
within each care pathway. For the missed appointment outcomes from the index case
between July 2022 and December 2022, 5.99% occurred in the discharge home with
follow-up at hospital program, 6.99% in the PAH program, and 5.18% in the DC
program. Based on previous studies, the rate of missed appointments in the DM patient
group was about 3%, while in the HT group was about 5% (70). This aligns with the
current study, which found that during the COVID-19 pandemic and post pandemic,
the rate of missed appointments among patients in discharge home with follow-up at
hospital was approximately 5-6%, similar to the DC group. However, in the PAH group
during the COVID-19 pandemic, the rate of missed appointments increased to 11%, but
decreased to about 7% in the post-pandemic period. The reason for the higher rate of
missed appointments in PAH program during the COVID-19 pandemic might be
attributed to communication system issues (33,71), as PAH were not conducted in the
usual manner at hospitals. While there were ongoing adjustments in the details, the
main system remained unchanged. This study did not include a qualitative analysis.
Patients may have had sufficient leftover medications at home, which could explain the
missed appointments. However, in the post-pandemic period, the rate of missed
appointments decreased. Moreover, missed appointment outcomes were determined
based on the protocol of Saraburi Hospital, which did not specify the number of days.
These outcomes were identified through the hospital’s computer system by checking
whether patients attended their scheduled appointments. However, some patients might
have had remaining medications and were in good health, which could have led to an
overestimation of missed appointments.

Failure to receive medication

For failure to receive drug outcomes from the index case between July 2021
and December 2021, 0.45% occurred in the discharge home with follow-up at hospital
program, 1.68% in the PAH program, and 2.20% in the DC program. The percentages
represent the proportion of patients who failed to receive drug within each care
pathway. For failure to receive drug outcomes from the index case between July 2022
and December 2022, 0.51% occurred in the discharge home with follow-up at hospital
program, 1.40% in the PAH program, and 0.80% in the DC program. Previous studies

indicated that the rate of failure to receive medication was around 15-20% (72).
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However, this study focused on patients with stable symptoms, who are likely to be
more engaged in their treatment, the rate of failure to receive medication is lower.
Specifically, the rate of failure to receive medication among patients discharged home
with follow-up at the hospital was approximately 0.5% in both periods. However, the
rates of failure to receive medication for PAH and DC programs were higher during the
COVID-19 pandemic and decreased in the post-pandemic period, with DC dropping to
0.8% while PAH remained higher at 1.4%. This might be due to a reduction in the
interaction between healthcare providers and patients led to lack of clear
communication, reduced monitoring, and decreased motivation (33,71).

Hospitalization

For the hospitalization outcomes from the index case between July 2021
and December 2021, 0.96% occurred in the discharge home with follow-up at hospital
program, 1.35% in the PAH program, and 1.26% in the DC program. The percentages
represented the proportion of patients who were hospitalized within each care pathway.
For the hospitalization outcomes from the index case between July 2022 and December
2022, 0.67% occurred in the discharge home with follow-up at hospital program, 0.70%
in the PAH program, and 0.40% in the DC program. Previous studies showed that the
rate of emergency department (ED) visits occurred at around 30-40% (43). However,
this study selected only patients with stable symptoms for at least 6 months, resulting
in a lower rate of hospitalization, approximately 1% during the COVID-19 pandemic,
and decreasing to no more than 0.7% across all care pathways in the post-pandemic
period.

The PAH program had a higher rate of missed appointments and failure to
receive medications compared to other care pathways. This may be due to the
complexity of the PAH system, as mentioned in Chapter 2 (33,71). However, these
incidents decreased in the post-pandemic period. Additionally, these incidents did not
lead to an increase in hospitalization rates. Even though hospitalization rates appeared
to rise during the COVID-19 pandemic, this trend was observed across all care
pathways and decreased in the post-pandemic period.

In both study periods (Table 4.6-4.7), most of patients had a systolic BP
<140 mmHg, diastolic BP <80 mmHg, and FBS <140 mm/dL. Changes in BP and FBS

from baseline were minimal, with the median values ranging between -2.5 and 1. There
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was a significant difference in cost of health service (COH) and cost of illness (COI)
distribution in both periods. The median of COH in the PAH program was higher than
the discharged home with follow-up at the hospital and DC programs. Moreover, the
median of COI in the discharged home with follow-up at the hospital program was

higher than PAH and DC program (Table 4.8-4.9).

4.3 Care pathways affecting surrogate markers and costs

4.3.1 Care pathways affecting surrogate markers

Model diagnosis was handled within multilevel statistics. In this
study, the inverse Mills ratio (IMR) term from the Heckman selection model consisted
of two parts: a selection effect and an effect due to endogeneity. It was also computed
from the probit regression results (73). In this study, selection bias was assessed across
the three care pathways: the discharged home with follow-up at the hospital program,
PAH, and DC in patients with DM and HT, with pairwise comparisons between care
pathways. The results indicated no selection bias, as the IMR values were not
statistically significant, except for the comparison between the discharged home with
follow-up at the hospital program and the combined PAH and DC pathways in patients
diagnosed with HT (Appendix C Table 1-12). There were potential covariates that
should have been included in the model to assess selection bias. However, due to
limitations in data collection, some of these covariates were not included in the model.

Therefore, the application of the model should be approached with caution.
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AIC, BIC, Log-likelihood ratio, RMSE and R-squared were used to
predict the best model. Multivariate multilevel mixed-effects linear regression was used
to explain the association between the interested care pathways and the target/non-
target surrogate markers while holding all other confounding factors constant. AIC,
BIC, Log-likelihood ratio, and receiver operating characteristic (ROC) curve were used
to predict the best model. The confounding factors were sex, age, medical benefit
scheme, BMI, polypharmacy, COVID-19 disease and comorbidities. Multilevel
analysis was used due to the presence of nested surrogate marker data from different
care pathways.

The R-squared from the multivariate multilevel mixed-effects linear
regression models in this study was over 0.8, indicating that more than 80% of the
variation in the dependent variable could be explained by the model (74). In contrast,
the ROC from the multivariate multilevel mixed-effects logistic regression models in
this study was below 0.7, indicating a model with limited discriminative ability
(equivalent to random guessing) (75). Therefore, this study used the results from the
multivariate multilevel mixed-effects linear regression models, as it indicates a better
fit to the data. The models are shown in Table 4.10-4.12 and Appendix C, Table 13-15.
The multivariate multilevel mixed-effects logistic regression models that best fit the
data are presented in Appendix C, Tables 16-18.

The multivariate multilevel mixed-effects linear regression showed
that the care pathways were not impacted to the changes of SBP, DBP, and FBS in both
COVID-19 pandemic and post-pandemic period. The model on SBP is shown in Table
4.10 (Log likelihood = -14830.61, RMSE = 17.47, AIC = 29691.23, BIC = 29783.49,
R-squared = 0.80 in COVID-19 pandemic period and Log likelihood = -17069.268,
RMSE = 15.45, AIC =34162.54 , BIC = 34238.38, R-squared = 0.99 in post-pandemic
period). The model on DBP is shown in Table 4.11 (Log likelihood = -14060.65, RMSE
=13.99, AIC = 28145.3, BIC = 28219.11, R-squared = 0.98 in COVID-19 pandemic
period and Log likelihood = -14060.65, RMSE = 13.99, AIC = 28145.3, BIC
= 28219.11, R-squared = 0.98 in post-pandemic period). The model on FBS is shown
in Table 4.12 (Log likelihood = -8711.77, RMSE = 34.59, AIC = 17455.54, BIC
= 17543.07, R-squared = 0.99 in COVID-19 pandemic period and Log likelihood =
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-9708.56, RMSE =34.57, AIC = 19449.12, BIC = 19538.46, R-squared = 0.99 in post-
pandemic period)

There were two studies in Thailand comparing the PAH program
during the COVID-19 outbreak and standards of care in secondary hospitals. A paired
t-test and Wilcoxon rank sum test were a statistical test that is used to compare the mean
or median of two dependent groups in two studies. These studies found that there was
no statistically significant difference in the clinical outcomes (average blood pressure
and HbA 1c levels) before and after receiving the PAH programs which were consistent
with this research (15,16).

In summary, this study shown that the use of the PAH and DC
programs resulted in no statistically significant difference in all clinical
outcomes compared to the discharged home with follow-up at the hospital program.
The similar inclusion criteria for the PAH and DC programs, which required patients
to have stable symptoms and approval from the physician, the longest duration for
receiving these two policies were not defined. This research further analyzed to affirm
about the appropriate duration of PAH and DC programs by defining the cut-off-point
for desired target clinical outcomes of interest following the guideline of American
Diabetes Association (ADA) and European Society of Hypertension (ESH) as 140
mmHg for SBP, 80 mmHg for DBP, and 130 mg/dL for FBS (76,77). Univariate
logistic regression was performed to assess the impact of duration for receiving the
PAH and DC program on the desired clinical outcomes. Based on various duration for
receiving the PAH and DC programs, the clinical outcomes were still as desired criteria
compared to the discharged home with follow-up at hospital program. However, the
mode of duration for receiving the PAH and DC programs were 5 months and 1 month,
respectively. Therefore, the PAH and DC programs would be useful for at least 5
months and 1 month, respectively, without worsening in clinical outcomes (Appendix

C, Table 19-21).

4.3.2 Care pathways affecting costs
The study provided the cost of illness model estimated from a societal
perspective. COI comprised 3 parts: direct medical costs, direct non-medical cost and

indirect cost. The method for calculating the cost of illness was presented in detail in
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Chapter 3. The discharge home with follow-up at the hospital included all three parts
in the COI calculation, while the PAH and DC programs included only direct medical
costs in the COI calculation. For the DC program, only COH was included in direct
medical costs, as patients already had their medication and only called to reschedule
appointments.

Multivariate log-linear regression model was performed to explain
the association between the particular potential predictor variable and the cost outcomes
while holding all other confounding factors constant. AIC, BIC, Log-likelihood ratio,
RMSE and R-squared were used to predict the best model. The confounding factors
were sex, age, medical benefit scheme, BMI, polypharmacy, COVID-19 disease and
comorbidities. The R-squared from the cost models in this study was over 0.8. The
multivariate log-linear regression model showed that the DC and PAH pathway
lowered COI than discharge home with follow-up at hospital program in both COVID-
19 pandemic and post-pandemic period. The previous study (29) reported the use of
telehealth intervention and benefits in reducing the cost of healthcare services and
patients’ out of pocket. Cost of healthcare services included equipment, building
supplies, and wages. Patients’ out of pocket included transportations, meals, and
accommodations. The systematic review study of cost-effectiveness analysis of
telehealth found that telehealth was claimed to be cost-effective (45). The cost model
is shown in Table 4.13 (Log likelihood =-1635.12, RMSE = 0.39, AIC = 3294.23, BIC
= 3368.22, R-squared = 0.81 in COVID-19 pandemic and Log likelihood = -2022.56,
RMSE = 0.40, AIC = 4069.123, BIC = 4145.053, R-squared = 0.80 in post-pandemic
period).

4.4 Nationwide impact

Table 4.14 reports the estimated annual number of stable HT and DM
patients in 36 tertiary care hospitals in Thailand. The data was estimated from the
Health Data Center (HDC) service of the Ministry of Public Health, Thailand in the
year 2023 (78). The prevalence of NCD patients who got policies in this study was
calculated from follows formula;

Number of patients who got policies/Total population
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The variance of the estimated prevalence rate of patients who got the policy
was calculated from the se**N

The nationwide estimation of excess annual costs from interested policies
was reported in Table 4.15 and 4.16. The formulas used for the calculations are as
follows:

1. Conditional costs = exp(constant + beta coefficient)

2. Variance of conditional cost = exp(var_beta coefficient)

3. Overall costs = Prevalence rate of interest policies x Conditional costs x
Overall cases

4. Variance of overall costs = Overall N? x {(Prevalence rate of interest
policies? x Variance of conditional costs) + (Conditional cost? x Variance of prevalent
rate of interest policies) + (Variance of prevalent rate of interest policies x Variance of
conditional costs)}

5. 95% CI of variance of overall costs= Overall costs + 1.96(sqrt(Variance
of overall costs))

There was a study using multivariate regressions model to estimate
economic burden of interested disease (68,69). This study estimated the multivariate
log-linear regressions model for economic outcomes in order to control all potential
confounding factors. The results from this part were then used to calculate the
nationwide estimation of annual costs for each care pathway in COVID-19 pandemic
and post pandemic.

Conditional cost on PAH program was approximately 1,600-2,000 THB
and conditional costs on DC program was approximately 100-200 THB. In terms of
excess annual cost, 55.80 million THB per year was spent on the PAH and 5.62 million
THB per year was spent on the DC program in COVID pandemic period. For the post-
pandemic period, 21.64 million THB per year was spent on the PAH and 2.37 million
THB per year was spent on the DC program (Table 4.15). It could be observed that
during the COVID pandemic period, the budget used in PAH and DC was twice that of
the post-pandemic period. Therefore, in the case of an emergency situation, proper

planning for budget allocation was essential.
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4.5 Limitations

The limitations of this study are discussed as follow:

First, selection bias in the allocation of patients to different care pathways
was detected through statistical analysis, despite the study's focus on patients with
diabetes and hypertension without complications. This type of selection bias was
inherent in practical patient allocation and commonly observed. However, it did not
compromise patient safety.

Second, this study included only DM and HT patients without
complications, as the intervention groups of interest, PAH and DC, must be stable.
Therefore, the study results will not be applicable to the DM and HT population with
complications.

Third, there was no long-term study; this research followed the sample
group for only 6 months. The PAH program was mostly used for 5 months, while the
DC program was used for only 1 month. The absence of a long-term study makes it
challenging to assess the long-term efficacy or potential drawbacks of the PAH and DC
program.

Fourth, estimating the effect of care pathways on clinical outcomes requires
multicenter studies. Our study had a limited budget and time, which were not sufficient
to conduct multicenter studies.

Fifth, in the first instance, the care pathway was divided into four groups:
Discharge home with follow-up at the hospital, PAH, DC, and PAH+DC. However,
due to the small sample size in the PAH+DC group, it was excluded from consideration.
If a multicenter study were conducted, it could provide a sufficient sample size. If the
sample size were sufficient and data on the PAH+DC pathway could be collected, there
might be no selection bias in Limitation 1.

Sixth, statistical analysis could not be used to predict certain clinical
outcomes based on the predefined hypothesis, including missed appointments, failure
to receive drugs, and hospitalizations, due to the low number of occurrences.
Consequently, the data did not meet the statistical assumptions, and the results could

only be reported as percentages.
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Seven, there were other care pathways that were of interest, but they were
not commonly found at Saraburi Hospital. These might vary depending on the context
of each hospital. A multicenter study would help identify more care pathways and
provide more comprehensive study results.

Eight, data in this study was from a tertiary hospital that did not reflect
primary and secondary hospital. This lack of representation could impact the
applicability of the findings to broader healthcare settings, as patient populations,
resources, and care practices might differ significantly between these types of hospitals.

Ninth, there were other covariates, such as smoking, drinking, education,
and caregiver status that may have an impact according to literature reviews. However,
the available database did not allow for data collection. This presents an opportunity
for future research to include these covariates, enhancing the analysis and potentially
leading to more comprehensive findings. Moreover, covariates could be grouped in
various ways. This study ensured consistent grouping across all models throughout the
study. The grouping was based on previous research, but alternative grouping methods

are possible, which could lead to different outcomes.
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Table 4. 1 Demographic characteristics between July 2021 and December 2021

Patients (N%)
Parameters Discharge home p-value
with follow-up PAH DC
at hospital
Demographic characteristics between July 2021 and December 2021
(COVID-19 pandemic)
Male sex, n (%) 1,062 (36.58) 91 (30.64) 126 (39.62) | 0.057**
Age (years),
60 (53,68) 66 (50,70) 62 (52,67) 0.992%*
median (IQR)
Age (years), <60, 1,455 (50.12) 142 (47.81) | 154 (48.43) | 0.661%**
n (%)
BMI (kg/m?), 26.90 27.34 26.91 0.514*
median (IQR) (24.09,30.67) | (23.53,31.59) | (24.27,30.81)
BMI <25 (kg/m?), 985 (33.93) 101 (34.01) | 101 (31.76) | 0.736**
n (%)
Medical benefit
scheme, n (%)
ucC 1,442 (49.67) 98 (33.00) 160 (50.31) | <0.001**
SSS 843 (29.04) 103 (34.58) 73 (22.96)
CSMBS 495 (17.05) 86 (28.96) 67 (21.07)
Other 123 (4.24) 10 (3.37) 18 (5.66)

* kruskal wallis test ** Chi-square test
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Table 4. 2 Demographic characteristics between July 2022 and December 2022

Patients (N%)
Parameters Discharge home PAH DC p-value
with follow-up
at hospital

Demographic characteristics between July 2022 and December 2022
(Post-pandemic)
Male sex, n (%) 1,353 (36.17) 42 (29.37) 105 (41.83) | 0.042%**
Age (years), 60 (53,68) 66 (58,73) 62 (54,69) | <0.001*
median (IQR)
Age (years) <60,n | 1,871 (50.01) 43 (30.07) 111 (44.22) | <0.001**
(%)
BMI (kg/m?), 26.84 27.5 26.80 0.180*
median (IQR) (24.03,30.38) | (24.51,31.11) | (24.13,30.15)
BMI (kg/m?), <25 1,238 (33.09) 40 (27.97) 84 (33.47) 0.434%*
;n (%)
Medical benefit
scheme, n (%)
ucC 1,806 (48.28) 59 (41.26) 133 (52.99) | <0.001**
SSS 1,095 (29.27) 14 (9.79) 46 (18.33)
CSMBS 697 (18.63) 67 (46.85) 57 (22.71)
Other 143 (3.82) 3(2.10) 15 (5.98)

* kruskal wallis test

** Chi-square test
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Table 4. 3 Missed appointments

Pathways

COVID-19 | Post-pandemic
pandemic
N (%) N (%)

Discharge home with follow-up at hospital

181 (6.23%)

224 (5.99%)

PAH

33 (11.11%)

10 (6.99%)

DC

13 (4.09%)

13 (5.18%)

Table 4.4 Failure to receive drug

COVID-19 | Post-pandemic
Pathways pandemic
N (%) N (%)
Discharge home with follow-up at hospital | 13 (0.45%) 19 (0.51%)
PAH 5 (1.68%) 2 (1.40%)
DC 7 (2.20%) 2 (0.8%)
Table 4. 5 Hospitalizations
COVID-19 | Post-pandemic
Pathways pandemic
N (%) N (%)

Discharge home with follow-up at hospital

28 (0.96%)

25 (0.67%)

PAH

4 (1.35%)

1 (0.70%)

DC

4 (1.26%)

1 (0.40%)
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Table 4. 6 Clinical characteristics between July 2021 and December 2021

Patients (N%)
Discharge
Parameters home with p-value
PAH DC
follow-up
at hospital

Clinical characteristics between July 2021 and December 2021
(COVID-19 pandemic)

Medicine, median (IQR) 5(3.,7) 4 (3,7) 5(3,8) 0.005*
Polypharmacy, n (%) 1,208 (41.61) | 111 (37.37) 154 0.017**
(48.43)

>2 comorbidities, n (%) | 1,865 (64.24) | 178 (59.93) | 280 <0.001%*
(88.05)

Had a history of COVID- 234 (8.06) 25 (8.42) 17 (5.35) 0.216
19 infection, n (%)

Ref. code: 25686418301021X0G
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Table 4. 6 Clinical characteristics between July 2021 and December 2021 (Cont.)

Patients (N%)
Discharge
Parameters home with p-value
PAH DC
follow-up
at hospital
Changes systolic BP, 0 (-9,10) -2.5(-11,8) | 0(-10,10) | 0.137*
median (IQR)
Changes diastolic BP, 0 (-8,8) 1(-8,8) 0(-7,8) 0.636
median (IQR)
Changes FBS, median 0(-12,13) 1(-12,11) | 1(-10,10) | 0.913*
(IQR)
Systolic BP 1,146 (39.50) | 141 (52.22) [ 123 <0.001**
(>140 mmHg), n (%) (41.69)
Diastolic BP 1369 (47.19) | 149 (55.19) | 156 0.011%*
(>80 mmHg), n (%) (52.88)
FBS (=130 mm/dL), n 593 (46.88) 67 (28.88) |74 (28.57) | <0.001**
(%)

* kruskal wallis test, ** Chi-square test, *** Multicriteria

Ref. code: 25686418301021X0G



Table 4. 7 Clinical characteristics between July 2022 and December 2022

58

Patients (N%)
Discharge
Parameters home with PAH DC p-value

follow-up

at hospital
Clinical characteristics between July 2022 and December 2022
(Post-pandemic)
Medicine, median (IQR) 5@3.,7) 6 (5,9) 5(3.8) <0.001*
Polypharmacy, n (%) 1,688 (45.12) |91 (63.64) 125 (49.80) | <0.001**
>2 comorbidities, n (%) 2,260 (60.41) | 123 (86.01) [ 210 (83.67) | <0.001**
Had a history of COVID- | 574 (15.34) 19 (13.29) |46 (18.33) |0.344**
19 infection, n (%)
Changes systolic BP, 0(-9,9) 1(-11,12) 1(-8,9) 0.966*
median (IQR)
Changes diastolic BP, 0 (-7,7) 0 (-6,8) 0 (-8,8) 0.869*
median (IQR)
Changes FBS, median 1 (-13,14) -1 (-12,7) 0(-10,10) | 0.372*
(IQR)
Systolic BP 1,296 (34.87) | 79 (55.24) |90 (36.44) | <0.001**
(=140 mmHg), n (%)
Diastolic BP 1,622 (43.64) | 65 (45.45) 116 (46.96) | 0.553**
(>80 mmHg), n (%)
FBS (>130 mm/dL), n(%) | 1,129 (69.48) |93 (75.61) 148 (67.89) | 0.300**

* kruskal wallis test, ** Chi-square test, *** Multicriteria
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Patients (N%)
Parameters | Discharge home p-value
with follow-up PAH DC
at hospital
Cost outcomes between July 2021 and December 2021
(COVID-19 pandemic)
COH, 764.98 1217.16 192.73 <0.001*
median (751.24,764.98) | (1217.16,2435.95) (177.34,
(IQR) 192.73)
Direct 1735.24 2537.95 192.73 <0.001*
medical (1294.98, (1814.26,3209.95) (177.34,
cost, 2626.28) 192.73)
median
(IQR)
Direct non- 1028.28 - - -
medical (1028.28,
cost, median 1028.28)
(IQR)
Indirect 683.17 - - -
cost, (683.17, 683.17)
median
(IQR)
COI, median 3446.69 2537.95 192.73 <0.001*
(IQR) (3006.43, (1814.26,3209.95) (177.34,
4337.73) 192.73)

* kruskal wallis test
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Patients (N%)
Parameters | Discharge home PAH DC p-value
with follow-up
at hospital

Cost outcomes between July 2022 and December 2022 (Post-pandemic)
COH, 692.61 1126.76 183.12 <0.001*
median (626.14,692.61) [ (1126.76,1126.76) | (52.32,183.12)
(IQR)
Direct 1499.58 1893.26 183.12 <0.001*
medical (1104.71,1659.48) | (1659.48,2926.56) | (52.32,183.12)
cost,
median
(IQR)
Direct non- 1057.98 - - -
medical (1057.98,
cost, median 1057.98)
(IQR)
Indirect 696.66 - - -
cost, (696.66, 696.66)
median
(IQR)
COlI, median 3254.25 1893.26 183.12 <0.001*
(IQR) (2859.35,4390.98) | (1659.48,2926.56) | (52.32,183.12)

* kruskal wallis

test
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Table 4. 10 Multivariate multilevel mixed-effects linear regression on systolic blood

pressure

Parameters

Coefficient

SE

95%CI

p-value

stepwise model

July 2021 and December 2021 (The covid-19 pandemic period) , R*> = 0.80,

Care pathways

up at hospital pathways
-PAH
-DC

-Discharge home with follow-

-1.23
0.27

1.11
1.13

-3.41
-1.95

0.95
2.50

0.272
0.811

Sex
Male

Female

0.23

0.62

-1.20 - 1.24

0.970

Age (years)
Age <60
Age > 60

1.94

0.70

0.57 - 3.33

0.006

BMI group (kg/m?)
BMI <25
BMI > 25

1.29

0.64

0.04 - 2.54

0.043

Polypharmacy
No
Yes

0.65

0.64

-0.61 - 1.90

0.312

Comorbidities (diseases)
<2
>2

-1.79

0.68

-3.12 - -0.47

0.008
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Table 4. 10 Multivariate multilevel mixed-effects linear regression on systolic blood

pressure (Cont.)

Parameters Coefficient SE 95%CI p-value
Schemes
ucC - - - -
SSS -0.69 0.77 | -2.20 - 0.81 0.367
CSMBS -0.16 0.83 | -1.78 - 1.46 | 0.845
Other 0.83 1.50 | -2.11 - 3.77 | 0.580

July 2022 and December 2022 (The post-pandemic period), R? = 0.99, full model

Care pathways

-PAH
-DC

-Discharge home with follow-

up at hospital pathways

-0.15
0.03

1.33
1.02

-2.76 - 2.46
-1.98 - 2.03

0.910
0.979

Sex
Male

Female

-0.46

0.51

-1.45 - 0.53

0.363

Age (years)
Age <60
Age > 60

0.32

0.55

-0.77 - 141

0.565

BMI group (kg/m?)
BMI <25
BMI > 25

-1.38

0.52

-2.39 - -0.36

0.008

Polypharmacy
No
Yes

0.59

0.51

-0.42 - 1.60

0.249
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Table 4. 10 Multivariate multilevel mixed-effects linear regression on systolic blood

pressure (Cont.)

Parameters Coefficient SE 95%CI p-value
Comorbidities (diseases)
<2 - - - -
>2 -0.33 0.54 | -1.39 - 0.73 0.544
Schemes
ucC - - - -
SSS -0.002 0.66 [ -1.29 - 1.29 0.998
CSMBS -0.67 0.65 | -1.94 - 0.61 0.305
Other -1.82 1.27 | -4.32 - 0.68 0.153
History of COVID-19
infection - - - -
Yes -0.08 0.67 | -1.40 - 1.23 0.900
No
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Table 4. 11 Multivariate multilevel mixed-effects linear regression on diastolic blood

pressure

Parameters

Coeffic

ient

SE

95%CI p-value

stepwise model

July 2021 and December 2021 (The covid-19 pandemic period), R? = 0.98,

Care pathways

-Discharge home with follow-
up at hospital pathways

-PAH

-DC

0.78
-0.55

0.89
0.87

-0.97
-2.26

2.54 0.381
1.16 0.529

Age (years)
Age <60
Age > 60

-1.25

0.55

-2.33 -

-0.16 | 0.025

BMI (kg/m?)
BMI <25
BMI > 25

0.88

0.51

-0.11

1.88 0.082

Schemes
ucC

SSS
CSMBS
Other

-0.99
-1.06
-1.39

0.59
0.66
1.20

-2.15
-2.36
-3.74

0.16 0.092
0.23 0.108
0.95 0.243
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Table 4. 11 Multivariate multilevel mixed-effects linear regression on diastolic blood

pressure (Cont.)

Parameters SE 95%CI p-value
Coeffic

ient

July 2022 and December 2022 (The post-pandemic period), R? = 0.98, stepwise

model

Care pathways
-Discharge home with follow- - - Sy -

up at hospital pathways

-PAH 0.24 1.08 -1.89 - 2.36 0.828
-DC -0.19 0.86 -1.87 - 1.50 0.828
Sex

Male - - - -
Female 0.38 0.41 -1.19 - 0.43 0.354
Age (years)

Age <60 - - - -
Age > 60 -0.27 0.41 -1.07 - 0.52 0.503

Comorbidities (diseases)

<2 - - - -

>2 1.05 0.42 0.22 - 1.88 0.013
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Table 4. 12 Multivariate multilevel mixed-effects linear regression on fasting blood

sugar

Parameters

Coefficient

SE

95%CI

p-value

model

July 2021 and December 2021 (The covid-19 pandemic period), R? = 0.99, full

Care pathways
-Discharge home with
follow-up at hospital
pathways

-PAH

-DC

2.33
-0.35

2.48
2.50

-2.54 - 7.20
-5.24 - 455

0.348
0.890

Sex
Male

Female

3.16

1.74

-0.53 - 6.57

0.070

Age (years)
Age <60
Age > 60

0.12

1.90

-3.60 - 3.84

0.948

BMI group (kg/m?)
BMI <25
BMI > 25

3.73

1.79

0.23 - 7.24

0.037

Polypharmacy
No
Yes

-1.81

1.72

-5.18 - 1.56

0.292

Comorbidities (diseases)
<2
>2

-2.53

2.04

-6.53 - 147

0.215
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Table 4. 12 Multivariate multilevel mixed-effects linear regression on fasting blood

sugar (Cont.)

Parameters Coefficient SE 95%CI p-value
Schemes
UuC - - - -
SSS 4.27 2.31 -0.27 - 8.80 | 0.065
CSMBS 2.65 2.18 -1.62 - 691 0.224
Other 1.03 4.19 -7.19 - 9.25 0.807
History of COVID-19
infection - - - -
Yes -2.80 3.69 -9.99 - 448 0.455
No

July 2022 and December 2022 (The post-pandemic period), R? = 0.99, full model

Care pathways
-Discharge home with
follow-up at hospital
pathways

-PAH

-DC

-1.69
-0.50

3.07
3.14

-7.72 - 4.33
-6.66 - 5.66

0.581
0.873

Sex
Male

Female

-1.54

1.63

-4.74 - 1.66

0.345

Age (years)
Age <60
Age > 60

0.54

1.76

-2.89 - 3.98

0.758
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Table 4. 12 Multivariate multilevel mixed-effects linear regression on fasting blood

sugar (Cont.)

Parameters

Coefficient

SE

95%CI

p-value

BMI group (kg/m?)
BMI <25
BMI > 25

1.79

1.67

-1.48 - 5.06

0.283

Polypharmacy
No
Yes

0.73

1.59

-2.40 - 3.85

0.648

<2
>2

Comorbidities (diseases)

-5.05

1.85

-8.67 - -1.43

0.006

Schemes
ucC

SSS
CSMBS
Other

-3.42
-1.61
-0.53

2.18
1.96
3.96

-7.70 - 0.86
-5.44 - 223
-8.28 - 7.22

0.118
0.412
0.894

History of COVID-19
infection

Yes

No

0.63

2.21

-3.69 - 4.96

0.774
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Table 4. 13 Multivariate log-linear regression on cost of illness

Parameters Coefficient SE 95%CI p-value

July 2021 and December 2021 (The covid-19 pandemic period), R? = 0.81, full

model

Care pathways
-Discharge home with - - - -
follow-up at hospital
pathways -0.39 0.02 -0.44 - -0.34| <0.001
-PAH -2.73 0.02 -2.78 - -2.69 | <0.001
-DC

Sex
Male - - - -
Female -0.03 0.01 -0.06 - -0.01 | 0.019

Age (years)
Age <60 - - - -
Age > 60 -0.07 0.02 -0.10 - -0.04 | <0.001

BMI (kg/m?)
BMI <25 - - - -
BMI > 25 0.03 0.01 0.01 - 0.06 0.016

Polypharmacy
No - - - -
Yes 0.19 0.01 0.16 - 0.21 | <0.001

Comorbidities (diseases)

<2 - - - -

>2 0.02 0.02 -0.01 - 0.05 | 0.259
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Parameters Coefficient SE 95%CI p-value
Schemes
UuC - - - -
SSS 0.22 0.02 0.19 - 0.25 | <0.001
CSMBS 0.28 0.02 0.25 - 0.32 | <0.001
Other 0.16 0.03 0.10 - 0.23 | <0.001
History of COVID-19
infection - - - -
Yes 0.02 0.02 -0.03 - 0.07 | 0.453
No

July 2022 and December 2022 (The post-pandemic period), R? = 0.80, full model

Care pathways
-Discharge home with
follow-up at hospital
pathways

-PAH

-DC

-0.51
-3.26

0.03
0.03

-0.57 - -0.44
-3.31 - -3.21

<0.001
<0.001

Sex
Male

Female

-0.06

0.01

-0.08 - -0.03

<0.001

Age (years)
Age <60
Age > 60

-0.05

0.01

-0.08 - -0.02

0.001

BMI (kg/m?)
BMI <25
BMI > 25

0.001

0.01

-0.03 - 0.02

0914
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Parameters Coefficient SE 95%CI p-value
Polypharmacy
No - - - -
Yes 0.21 0.01 0.19 - 0.24 | <0.001
Comorbidities (diseases)
<2 - - - -
>2 0.01 0.01 -0.01 - 0.04 0.38
Schemes
UuC - - - -
SSS 0.06 0.02 0.02 - 0.09 | 0.001
CSMBS 0.34 0.02 0.31 - 0.37 | <0.001
Other 0.18 0.03 0.12 - 0.25 | <0.001
History of COVID-19
infection - - - -
Yes 0.02 0.02 -0.02 - 0.05 | 0.304
No

Ref. code: 25686418301021X0G



72

Table 4. 14 Nationwide estimation of annual number of patients who got policies in

Thailand.

Policies

Prevalence rate in this study

Variance of prevalence rate in

this study

July 2021 and December 2021, Overall cases = 305,430 (stable disease)
Overall N (DC+PAH) = 54,672

PAH

0.087

0.0017

DC

0.092

0.0005

July 2022 and December 2022, Overall cases = 318,931 (stable disease)
Overall N (DC+PAH) = 30,298

PAH

0.035

0.0003

DC

0.060

0.0006

Table 4. 15 Nationwide estimation of annual costs of each care pathway from societal

perspective
Policies | Conditional Variance | Overall | Variance of 95% CI of
cost of cost annual variance of
conditional (1 cost annual cost
cost million | (1 millionB) | (1 million B)
B)
July 2021 and December 2021
PAH Exp(8.04-0.39) | Exp(0.24) 55.80 |22,408,774.98 | -9222 -9333
=2100 =1.27
DC Exp(8.04-2.74) | Exp(0.23) 5.62 59,814.31 -473 - 485
=200 =1.26

Ref. code: 25686418301021X0G




Table 4. 15 Nationwide estimation of annual costs of each care pathway from societal

perspective (Cont.)

Policies Conditional Variance Overall Variance of 95% CI of
cost of cost annual variance of
conditional (1 cost annual cost
cost million | (1 millionB) | (1 million B)
B)
July 2022 and December 2022
PAH Exp(8.08-0.51) | Exp(0.03) 21.64 1,035,393.43 | -1972-2015
=1939 =1.03
DC Exp(8.08-3.26) | Exp(0.03) 2.37 8,472.78 -177 - 182
=124 =1.03

Table 4. 16 Nationwide estimation of annual costs of each care pathway from

government perspective

Policies Conditional Variance | Overallcost | Varanceof 95% Cl of
cost of (1 million B) annual variance
conditional cost of annual cost
cost (ImilionB) (1 million B)
July 2021 and December 2021
PAH Exp(7.26+0.27) [ Exp(0.03) 49.50 17,636209.81 | -8181 - 8280
=1,863 =1.03
DC Exp(7.26+2.08) [ Exp(0.03) 5.00 47,379.77 -422 - 432
=178 =1.03
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Table 4. 16 Nationwide estimation of annual costs of each care pathway from

government perspective (Cont.)

Policies Conditional Variance | Overall cost Varance of 95%Clof
cost of (1 million B) annual variance
conditional cost of annual cost
cost (1 milionB) (1 million B)
July 2022 and December 2022
PAH Exp(7.22+0.16) | Exp(0.05) 17.90 708,530.92 | -1632 - 1667
=1,604 =1.05
DC Exp(7.22-2.55) | Exp(0.04) 2.05 6,309.91 -154 - 158
=107 =1.04
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CHAPTER S
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

Individuals with NCDs were affected by the COVID-19 outbreak because
they were required on-going treatment. Healthcare service availability has been
diminished globally due to widespread service disruptions in the COVID-19 outbreak.
Service disruptions could be either partially or completely. These resulted in a reduction
of healthcare visits, hospital admissions, diagnosis, and treatments. Services for
hypertension (HT), asthma, diabetes mellitus (DM), and cancer were likely to be
extensively disrupted among 168 WHO member countries in the year 2020. Various
policies have been adopted by countries to control the spread of COVID-19 and
maintain healthcare services up to present. Many large hospitals in Thailand have
implemented an array of policies such as the use of telehealth along with pharmacy at
home (PAH) program, and telehealth along with deferred care (DC) program since the
start of the outbreak. To our knowledge, the studies in Thailand have only evaluated
the clinical outcomes of PAH program in HT and DM patients, without assessing
economic outcomes. Regarding to the literature searched from several international
databases such as the PubMed, the ScienceDirect, the Scopus, and the EBSCO using
relevant search terms, there was no published study on evaluation of the telehealth
along with pharmacy at home program, as well as telehealth along with deferred care
program in NCD patients. Therefore, this study evaluated the care pathways including
the DC and PAH program under COVID-19 policies for HT and DM patients both
clinical and economic outcomes.

In summary, this study showed that the use of the PAH and DC program
resulted in no statistically significant difference in clinical outcomes (SBP, DBP, and
FBS), but lower COI than discharge home with follow-up at hospital program in
COVID-19 pandemic and post-pandemic period. Nonetheless, the similar inclusion
criteria for the PAH and DC programs, which required patients to have stable symptoms

and approval from the physician, the duration for receiving these two policies were 5
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months and 1 month in PAH and DC, respectively, without worsening in clinical
outcomes. This study can support the development of a policy brief on NCDs care in
tertiary care hospitals, indicating that PAH and DC program could be safely and cost-
effectively implemented under appropriate inclusion criteria and timeframe. These
approaches can be employed, if necessary, during the post-pandemic period or under
normal circumstances to sustain the policy. In the event of another COVID-19 outbreak
or emergency situations, PAH and DC program can be reinstated fully and promptly. It
is crucial to prepare an appropriate budget and allocate it efficiently, as the budget
utilized during the COVID-19 pandemic for the DC and PAH programs was twice that
of the post-pandemic period. The cost incurred for DC and PAH program at tertiary
care hospitals nationwide as follows: during the COVID-19 pandemic, the cost of PAH
and DC program was 55.8 and 5.62 million THB per year, respectively. In the post-
pandemic period, during which the policies are maintained, the cost of PAH and DC

program decreased to 21.64 and 2.37 million THB per year, respectively

5.2 Recommendations

5.2.1 For Ministry of public health

This study demonstrated that the care pathways (PAH and DC
programs) had no impact on the clinical outcomes (SBP, DBP, and FBS) in both
periods. However, these care pathways did have an impact on economic outcomes by
helping to reduce costs. These care pathways have specific inclusion criteria and
periods. In emergency situations or when it is necessary to implement these care
pathways after the COVID-19 pandemic, they can be applied under appropriate
conditions and timeframes. However, to ensure their effective implementation during
emergencies, it is essential to maintain the use of DC and PAH program in normal
circumstances, selecting patients based on necessity.

In cases where long-term use becomes necessary, these care pathways
should be combined with other effective care pathways. The PAH and DC program
result in several benefits including advancing the healthcare system by improving
service delivery, enhancing patient access to healthcare services, reduction in waiting

times, alleviation of overcrowding in hospitals, increasing time of healthcare providers
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to devote to patients with severe symptoms, and greater opportunities to effectively

manage such patients.

5.2.2 For health providers

Since PAH and DC programs are policies that limit face-to-face
interactions with patients, communication skills between patients and healthcare
providers are crucial. If communication issues occur, they could lead to missed
appointments or medication non-adherence, which may eventually result in worsened
clinical outcomes. To address this, healthcare providers should implement strategies to
enhance communication, such as using telehealth platforms with clear and accessible
channels for interaction, providing written and visual instructions for patients, and
establishing follow-up mechanisms to ensure understanding and adherence.
Additionally, regular training programs for healthcare professionals on effective
communication techniques can help minimize misunderstandings and foster better
patient-provider relationships. Moreover, health providers should ensure adequate
staffing, funding, and resources to deliver services effectively in the event of a

pandemic.

5.2.3 For future studies

A long-term study is essential to better evaluate the sustained efficacy
and potential drawbacks of the PAH and DC program. The absence of such a study
limits the ability to fully assess their long-term impact.

The lack of representation across diverse healthcare settings could
affect the generalizability of the findings, as patient populations, resources, and care
practices vary significantly between hospital types. Future studies should extend to
include primary and secondary hospitals to address this limitation.

If data collection could be conducted in a multicenter setting, there
will be a sufficient sample size for all four predefined pathways: Discharge home with
follow-up at hospital, PAH, DC, and PAH+DC pathways. This may help reduce
selection bias in patient allocation to each pathway from a statistical perspective. The
method proposed in this study could be directly applied, reflecting its significant

contribution to the literature.
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Other important covariates, such as smoking, alcohol consumption,
education level, and caregiver status, have been identified in the literature as potentially
influential factors. However, the current database did not allow for their inclusion in
this analysis. Future research should incorporate these covariates to provide a more
comprehensive understanding and enhance the robustness of the findings.

Patient journey will be conduct using qualitative research to explore

in-depth insights into patients' decision-making regarding adherence to the policy.
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APPENDIX A
TERMS AND DEFINITIONS

- Clinical outcomes are missed appointment, failure to receive drug, hospitalization,

and surrogate markers

- Economic outcomes are cost of illness and cost of health service.

- Surrogate markers include BP and FBS

- Normal-range surrogate marker (good control) is BP < 140/80 mmHg (77) and FBS
< 130 mg/dL (76).

- Care pathways are mutually exclusive and exhaustive four care pathways for index
NCD patients in OPD including telehealth along with deferred care program (DC),
telehealth along with pharmacy at home program (PAH), the telehealth along with
deferred care and telehealth along with the pharmacy at home program (DC + PAH),
and discharge home with follow-up at the hospital.

- The telehealth along with deferred care program (DC) allows patients to pause or

postpone an appointment. The process is subject to the approval of either a healthcare
provider or the patient themselves. The inclusion criteria are patient with stable
symptom and sufficient medicine at home. In the case of hospital visits that have been
deferred at Saraburi hospital, these appointments were not examined by a physician and
were marked with the letter "A" in front of the next visit number.

- The telehealth along with pharmacy at home program (PAH) is associated with the

delivery of medicines by post. The characteristics of the patient and medicines are
assessed and approved by healthcare providers. The inclusion criteria are a patient with
stable symptom, no complications, and suitable drug for postal.

- The term "DC+PAH" means that people can have continuous visits to both "DC" and
"PAH," or they can visit "PAH" and "DC" alternatively. These two types of visits were
added together or counted as one.

- Non-communicable diseases (NCDs), including HT and DM, are typically associated
with the high-rate disruption and the extensive implementation of policies.

- Hospitalizations are admissions, ED visits, and pre-visits due to complications.
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- A missed appointment is defined as a scheduled visit that is not attended by the patient
without prior notification. At Saraburi Hospital protocol, when an appointment is
missed, the patient is not examined by a physician. No medical service is provided
during that hospital visit, and it is recorded as an empty visit. For the next appointment,
the visit number is not assigned an "A" prefix.

- Failure to receive drug means that the patient does not obtain or use the drug that was
prescribed (79). This could be attributed to various factors, including non-adherence,
poor administration technique, missed doses resulting from medication errors, sub-
standard drugs, unavailability of prescribed medications, and patient’s inability to
afford the medication. In this study, failure to receive drug refers specifically to missed
doses due to medication errors and patient’s errors. There were various reasons for
patients' errors in not taking medication. Failure to receive medication in the context of
patients' errors in this study refers to patients who do not receive their prescribed
medication on the scheduled day and do not contact the hospital to obtain medication.
It also includes patients who have the medication but stop taking it. However, failure
to receive drug does not encompass patients who have the medication but take it
inconsistently. Failure to receive medication could be identified through the
documentation recorded by healthcare providers.

- Polypharmacy is a term used to describe patients who take multiple medications.
According to the definitions applied in this study, polypharmacy typically involves the
use of more than five medications (8).

- Multicriteria refers to the possibility that some patients could be classified into more

than one disease group, resulting in duplicate counts across groups.
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Index case: Stable NCD patients (HT and DM) from July 01, 2021 and

December 31, 2021, and July 01, 2022 to December 31, 2022.

Diseases ICD-10 (7)
Hypertension 110
Diabetes E119, E129, E139, E149

1. At each OPD visit

1.1 Demographic data

Sequence number

Age (year)

Sex 0 male ofemale

Medical benefit scheme o UC o CSMBS o SSS o Other

BMI

1.2 Clinical data

Principal diagnosis (PDX)

Secondary diagnosis (SDX)

Number of drug items

BP

FBS

Failure to receive drug o yes o no

1.3 Service/resource utilization

Visit date

Follow-up date

Telehealth along with deferred care o yes o no

Telehealth along with pharmacy at home 0 yes 0O no

Missed appointment 0 yes O no
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1. At each OPD visit

1.3 Service/resource utilization

Anesthetic charge

Diagnostic charge

Dietary charge

General charge

Laboratory charge

Supply charge

X-ray charge

Procedure charge

Rehabilitation charge

Drug charge

2. At each IPD visit or ED visit

2.1 Clinical data

Principal diagnosis (PDX)

Secondary diagnosis (SDX)

2.2 Service/resource utilization

Admit date

Discharge date

Anesthetic charge

Diagnostic charge

Dietary charge

General charge

Laboratory charge

Supply charge

X-ray charge

Procedure charge

Rehabilitation charge

Drug charge
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APPENDIX C
ADDITIONAL RESULTS

Table 1 Selection bias assessment between discharge home with follow-up at hospital and PAH/DC pathways in hypertension patient

between July 2021 and December 2021

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) 0.05 0.06 -0.06 - 0.17 0.368 -1.46 0.75 -2.94 - -0.01 0.051
age (Ref <60) -0.02 0.07 -0.15 - 0.10 0.717 0.65 0.34 -0.01 - 1.31 0.055
BMI (Ref <25) 0.05 0.06 -0.07 - 0.16 0.437 -1.28 0.65 -2.56 - 0.00 0.050
MED (Ref <5) -0.03 0.06 -0.14 - 0.09 0.640 0.75 0.39 -0.01 - 1.52 0.052
Comorbidities 0.24 0.06 0.12 - 0.36 <0.001 -6.69 341 -13.39 - -0.00 0.050
(Ref<2)

68
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Table 1 Selection bias assessment between discharge home with follow-up at hospital and PAH/DC pathways in hypertension patient

between July 2021 and December 2021 (Cont.)

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%ClI p-value | Coefficient SE 95%CI p-value
Schemes
ucC - - - - - - - -
SSS 0.17 0.07 0.04 - 0.32 0.012 -4.92 2.51 -9.85 - 0.01 0.050
CSMBS 0.29 0.07 0.15 - 0.43 <0.001 -8.00 4.09 -16.02 -0.02 0.050
Other 0.10 0.13 -0.16 - 0.36 0.451 -2.80 1.43 -5.62 - 0.02 0.837
Covid (Ref=yes) 0.02 0.10 -0.18 - 0.22 0.851 -0.55 0.30 -1.15-0.04 0.070
Inverse mill ratio -35.95 17.72 -70.68 —-1.22 0.047
Log likelihood -1523.30 -1521.13
R-square 0.012 0.013
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Table 2 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in hypertension patient
between July 2021 and December 2021

Probit regression Heckman selection regression
Parameters

Coefficient | SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) -0.16 0.07 | -0.30 - -0.03 0.019 0.15 0.20 -2.94 - -0.55 0.445
age (Ref <60) -0.12 0.07 -0.27 - 0.03 0.111 0.11 0.16 -0.19 - 0.42 0.470
BMI (Ref <25) -0.012 0.07 -0.15 - 0.12 0.862 0.02 0.07 -0.12 - 0.15 0.829
MED (Ref <5) 0.06 0.07 -0.08 - 0.20 0.384 -0.06 0.09 -0.25 - 0.13 0.542
Comorbidities(Ref <2) 0.18 0.06 0.05 - 0.32 0.008 -0.19 0.23 -0.64 - 0.26 0.408
Schemes
UuC - - - - - - - -
SSS -0.32 0.08 0.48 - -0.15 <0.001 0.26 0.35 -0.42 - 0.94 0.458
CSMBS -0.46 0.08 | -0.63 - -0.29 [ <0.001 0.46 0.55 -0.62 - 1.54 0.403
Other -0.18 0.17 -0.51 - 0.15 0.286 0.13 0.25 -0.36 - 0.02 0.612
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Table 2 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in hypertension patient

between July 2021 and December 2021 (Cont.)

Parameters

Probit regression

Heckman selection regression

Coefficient

SE 95%ClI

p-value

Coefficient SE 95%CI p-value

Covid (Ref=yes)

-0.05

0.12 -0.29 - 0.18

0.668

-0.05

0.13 -0.21-0.32 0.680

Inverse mill ratio -7.73 4.53 -16.61 -1.16 0.088
Log likelihood -920.84 -919.30
R-square 0.029 0.030
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Table 3 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in hypertension patient
between July 2021 and December 2021

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%ClI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) 0.08 0.07 -0.07 - 0.22 | 0.299 0.04 0.17 -0.29 - -0.37 0.809
age (Ref <60) 0.14 0.08 -0.02 - 0.30 | 0.079 0.08 0.29 -0.51 - 0.66 0.796
BMI (Ref <25) -0.05 0.07 -0.19 - 0.09 | 0.523 0.03 0.12 -0.26 - 0.21 0.824
MED (Ref <5) -0.02 0.07 -0.15 - 0.11 0.773 -0.01 0.07 -0.16 - 0.14 0.896
Comorbidities (Ref <2) -0.66 0.09 -0.84 - -0.48 | <0.001 -0.42 1.06 -2.49 - 1.66 0.693
Schemes
UuC - - - - - - - -
SSS 0.01 0.09 -0.16 - 0.19 | 0.882 0.006 0.09 -0.18 - 0.19 0.947
CSMBS -0.02 0.09 -0.20- 0.16 0.792 -0.013 0.11 -0.22-0.19 0.902
Other -0.01 0.16 -032 - 0.29 | 0.942 -0.006 0.16 -0.31 - 0.30 0.969
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Table 3 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in hypertension patient

between July 2021 and December 2021 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%ClI p-value | Coefficient SE 95%CI p-value
Covid (Ref=yes) -0.02 0.14 -0.25 - 0.30 0.879 0.01 0.15 -0.27-0.29 0.928
Inverse mill ratio -1.63 7.11 -15.57-12.31 0.819
Log likelihood -967.18 -967.15
R-square 0.041 0.041
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Table 4 Selection bias assessment between discharge home with follow-up at hospital and PAH/DC pathways in diabetes patient between

July 2021 and December 2021

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%ClI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) 0.06 0.07 -0.09 - 0.21 0.415 -0.35 0.51 -1.36 - 0.66 0.496
age (Ref <60) 0.08 0.08 -0.08 - 0.24 | 0.309 -0.47 0.69 -1.82 - 0.88 0.494
BMI (Ref <25) 0.02 0.07 -0.12 - 0.17 | 0.759 -0.13 0.20 -0.53 - 0.27 0.518
MED (Ref <5) -0.26 0.07 -0.39 - -0.12 | <0.001 1.48 2.15 -2.74 - 5.70 0.491
Comorbidities (Ref <2) 0.19 0.08 0.03 - 0.35 0.022 -1.11 1.61 -4.25 - 2.04 0.491
Schemes
UuC - - - - - - - -
SSS 0.08 0.09 -0.11 - 0.27 | 0.396 -0.48 0.69 -1.85 - 0.89 0.496
CSMBS 0.24 0.09 0.07 - 0.42 0.007 -1.37 1.99 -5.29-2.54 0.492
Other 0.14 0.17 -0.21 - 0.49 0.427 -0.79 0.18 -3.11- 1.51 0.497
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Table 4 Selection bias assessment between discharge home with follow-up at hospital and PAH/DC pathways in diabetes patient between

July 2021 and December 2021 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%ClI p-value | Coefficient SE 95%CI p-value
Covid (Ref=yes) -0.19 0.15 -0.48 - 0.10 0.209 1.05 1.55 -1.97 -4.09 0.495
Inverse mill ratio -9.05 11.19 | -30.97-12.87 0.418
Log likelihood -1025.44 -1025.10
R-square 0.015 0.015
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Table 5 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in diabetes patient between

July 2021 and December 2021

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) -0.18 0.09 | -0.36 - -0.02 | 0.031 -0.08 0.19 -0.45 - 0.30 0.690
age (Ref <60) -0.13 0.09 -0.30 - 0.47 0.15 -0.05 0.15 -0.34 - 0.24 0.724
BMI (Ref <25) 0.06 0.08 -0.11 - 0.22 0.480 0.26 0.09 -0.17 - 0.22 0.793
MED (Ref <5) 0.29 0.08 0.13- 0.45 <0.001 0.12 0.29 -0.45 - 0.68 0.491
Comorbidities (Ref <2) 0.25 0.09 0.08 - 0.43 0.004 0.09 0.27 -0.44 - 0.62 0.740
Schemes
UuC - - - - - - - -
SSS -0.26 0.11 | -0.47 - -0.05 | 0.016 -0.12 0.25 -0.60 - 0.37 0.643
CSMBS -0.48 0.10 -0.67- 0.42 | <0.001 -0.18 0.47 -1.11-0.74 0.698
Other -0.21 0.21 -0.62 - 0.49 0.303 -0.09 0.27 -0.63 - 0.44 0.728
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Table 5 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in diabetes patient between

July 2021 and December 2021 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Covid (Ref=yes) 0.19 0.17 -0.32- 0.35 0.910 0.00 0.18 -0.34-0.35 0.987
Inverse mill ratio -1.76 2.78 -7.21 -3.68 0.526
Log likelihood -656.09 -655.89
R-square 0.043 0.043
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Table 6 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in diabetes patient between

July 2021 and December 2021

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%ClI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) 0.06 0.08 -0.09 - 0.26 0.342 -0.18 0.16 -0.50 - 0.14 | 0.273
age (Ref <60) -0.01 0.09 -0.20 - 0.18 0.894 0.03 0.09 -1.16 - 0.22 | 0.748
BMI (Ref <25) -0.08 0.09 -0.26 - 0.09 0.381 0.17 0.16 -0.14 - 048 | 0.292
MED (Ref <5) 0.11 0.08 -0.06 - -0.27 0.209 -0.22 0.19 -0.61 - 0.17 | 0.266
Comorbidities (Ref <2) -0.64 0.12 -0.87 - -0.41 | <0.001 0.98 0.89 -0.76 - 2.74 0.269
Schemes
UuC - - - - - - - -
SSS 0.11 0.12 -0.12 - 0.34 0.355 -0.22 0.22 -0.64 - 0.20 | 0.305
CSMBS 0.09 0.11 -0.12 - 0.31 0.373 -0.21 0.19 -0.59 - 0.17 0.277
Other -0.03 0.21 -0.44 - 0.37 0.869 0.08 0.21 -0.38 - 0.51 0.697
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Table 6 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in diabetes patient between

July 2021 and December 2021 (Cont.)

Parameters

Probit regression

Heckman selection regression

Coefficient

SE 95%CI

p-value

Coefficient SE 95%CI p-value

Covid (Ref=yes)

0.27

0.17 -0.08 - 0.61

0.126

0.55

0.45 -1.44-0.33 0.219

Inverse mill ratio -8.46 4.61 -17.49 - 0.57 0.066
Log likelihood -709.22 -707.78
R-square 0.035 0.036
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Table 7 Selection bias assessment between discharge home with follow-up at hospital and PAH/DC pathways in hypertension patient
between July 2022 and December 2022

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) -0.08 0.07 -0.21 - 0.04 | 0.196 -0.35 0.56 -1.44 - 0.74 0.529
age (Ref <60) 0.05 0.07 -0.09 - 0.19 | 0.499 0.20 0.33 -0.45 - 0.85 0.543
BMI (Ref <25) 0.06 0.07 -0.07 - 0.19 | 0.342 0.26 0.42 -0.57 - 1.09 0.537
MED (Ref <5) 0.04 0.06 -0.08 - 0.17 | 0.510 0.17 0.28 -0.37 - 0.71 0.532
Comorbidities (Ref <2) 0.57 0.07 042 - 0.71 | <0.001 2.40 3.80 -5.05- 9.86 0.528
Schemes
UuC - - - - - - - -
SSS -0.15 0.09 -0.33 - 0.03 | 0.110 -0.63 1.00 -2.60 - 1.34 0.533
CSMBS 0.25 0.08 0.10 - 0.40 0.001 1.03 1.63 -2.15 -4.22 0.526
Other 0.05 0.15 -0.25 - 0.34 | 0.757 0.19 0.34 -0.47 - 0.85 0.567
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Table 7 Selection bias assessment between discharge home with follow-up at hospital and PAH/DC pathways in hypertension patient

between July 2022 and December 2022 (Cont.)

Parameters

Probit regression

Heckman selection regression

Coefficient

SE 95%CI

p-value

Coefficient SE 95%CI p-value

Covid (Ref=yes)

-0.11

0.09 -0.28 - 0.07

0.252

-0.42

0.68 -1.75-0.91 0.534

Inverse mill ratio 3.79 7.88 -11.65-19.24 0.630
Log likelihood -1220.78 -1220.65
R-square 0.053 0.053
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Table 8 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in hypertension patient

between July 2022 and December 2022

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) -0.11 0.09 | -0.29 - 0.07 | 0.227 -0.08 0.11 -0.29 - 0.13 0.449
age (Ref <60) -0.13 0.10 | -0.33 - 0.07 | 0.196 -0.09 0.12 -0.33 - 0.14 0.422
BMI (Ref <25) -0.12 0.09 | -0.29 - 0.05 | 0.167 -0.09 0.10 -0.29 - 0.11 0.377
MED (Ref <5) -0.17 0.09 |-0.34 - -0.00| 0.048 -0.13 0.12 -0.37 - 0.12 0.301
Comorbidities (Ref <2) -0.38 0.10 | -0.58 - 0.71 -0.19 -0.31 0.18 -0.66 - 0.05 0.088
Schemes
UuC - - - - - - - -
SSS 0.13 0.15 | -0.16 - 0.41 0.379 0.12 0.15 -0.16 - 041 0.396
CSMBS -0.48 0.09 |-0.66 - -0.29 | <0.001 -0.33 0.27 -0.87 -0.20 0.224
Other 0.26 0.25 | -0.26 - 0.71 0.363 0.18 0.25 -0.32 - 0.68 0.477
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Table 8 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in hypertension patient

between July 2022 and December 2022 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Covid (Ref=yes) -0.03 0.13 -0.29 - 0.22 0.788 -0.02 0.13 -0.28-0.23 0.848
Inverse mill ratio -1.49 2.73 -6.84 - 3.86 0.586
Log likelihood -571.69 -571.55
R-square 0.079 0.079

144!

Ref. code: 25686418301021X0G



Table 9 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in hypertension patient
between July 2022 and December 2022

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%ClI p-value
Sex (Ref=male) 0.17 0.07 0.03 - 0.32 0.016 0.14 0.17 -0.19 - 048 0.396
age (Ref <60) 0.02 0.08 -0.14 - 0.18 | 0.815 0.02 0.08 -0.14 - 0.18 0.851
BMI (Ref <25) -0.02 0.07 -0.16 - 0.13 | 0.834 -0.01 0.07 -0.16 - 0.13 0.863
MED (Ref <5) 0.04 0.07 -0.09 - 0.18 [ 0.543 0.04 0.08 -0.12 - 0.19 0.653
Comorbidities (Ref <2) -0.56 0.09 -0.73 - -0.39 | <0.001 -0.48 0.45 -1.35- 0.39 0.279
Schemes
UuC - - - - - - - -
SSS 0.16 0.10 -0.04 - 036 | 0.111 0.14 0.15 -0.16 - 0.43 0.365
CSMBS -0.01 0.09 -0.19 - 0.17 | 0.899 -0.01 0.09 -0.19 -0.17 0.921
Other -0.14 0.16 -0.45 - 0.18 | 0.402 0.11 0.24 -0.57 - 0.35 0.646
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Table 9 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in hypertension patient

between July 2022 and December 2022 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%ClI p-value
Covid (Ref=yes) 0.15 0.09 -0.04 - 0.34 0.117 0.12 0.16 -0.19-0.44 0.440
Inverse mill ratio -0.75 4.18 -8.94 —7.45 0.858
Log likelihood -896.09 -896.08
R-square 0.040 0.040
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Table 10 Selection bias assessment between discharge home with follow-up at hospital and DC/PAH pathways in diabetes patient between

July 2022 and December 2022

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) -0.09 0.08 [-0.25 - 0.07| 0.251 -0.003 0.47 -0.92 - 091 0.994
age (Ref <60) 0.06 0.09 |[-0.11-0.23 | 0.484 0.003 0.32 -0.63 - 0.63 0.993
BMI (Ref <25) 0.05 0.08 |[-0.11 - 0.21 | 0.508 0.002 0.28 -0.55 - 0.55 0.993
MED (Ref <5) -0.14 0.08 [-0.29 - 0.01 0.06 -0.01 0.69 -1.36 - 1.34 0.992
Comorbidities (Ref <2) 0.61 0.09 | 0.43 - 0.79 | <0.001 0.01 3.08 -6.03 - 6.05 0.998
Schemes
UuC - - - - - - - -
SSS -0.17 0.12 [-0.39 - 0.05| 0.134 -0.002 0.89 -1.74 - 1.74 0.998
CSMBS 0.29 0.09 |[0.12 - 0.48 | 0.001 0.02 1.43 -2.78 -2.82 0.989
Other 0.05 0.18 |[-0.31 - 0.39| 0.802 0.002 0.28 -0.55 - 0.55 0.994
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Table 10 Selection bias assessment between discharge home with follow-up at hospital and DC/PAH pathways in diabetes patient between

July 2022 and December 2022 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Covid (Ref=yes) -0.11 0.11 -0.32- 0.11 | 0.324 -0.005 0.54 -1.06 - 1.05 0.993
Inverse mill ratio -1.21 6.21 -13.39-10.96 0.845
Log likelihood -860.69 -860.67
R-square 0.051 0.051
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Table 11 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in diabetes patient between

July 2022 and December 2022

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%ClI p-value
Sex (Ref=male) -0.10 0.11 | -0.33 - 0.12 | 0.365 -0.04 0.13 -0.29 - 0.21 0.751
age (Ref <60) 0.15 0.13 -0.39- 0.10 0.247 -0.06 0.15 -0.36 - 0.25 0.713
BMI (Ref <25) -0.18 0.11 | -0.39 - 0.04 | 0.102 -0.07 0.14 -0.34 - 0.19 0.603
MED (Ref <5) -0.09 0.11 -0.30- 0.12 0.387 -0.04 0.12 -0.27 - 0.19 0.728
Comorbidities (Ref <2) 0.65 0.15 | 095- -0.36 | <0.001 -0.38 0.30 -0.97- 0.21 0.209
Schemes
UuC - - - - - - - -
SSS 0.14 0.19 | -0.23 - 0.51 0.450 0.12 0.19 -0.25 - 0.49 0.524
CSMBS -0.56 0.11 |-0.78 - -0.34 | <0.001 -0.18 0.35 -0.86 -0.51 0.609
Other 0.16 0.28 | -0.38 - 0.71 0.559 0.09 0.28 -0.46 - 0.64 0.749
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Table 11 Selection bias assessment between PAH and discharge home with follow-up at hospital/DC pathways in diabetes patient between

July 2022 and December 2022 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%ClI p-value
Covid (Ref=yes) -0.01 0.16 | -0.32- 0.29 0.937 -0.002 0.15 -0.31-0.30 0.989
Inverse mill ratio -2.45 2.22 -6.79 - 1.89 0.268
Log likelihood -415.81 -415.30
R-square 0.096 0.097
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Table 12 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in diabetes patient between

July 2022 and December 2022

Probit regression Heckman selection regression
Parameters

Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Sex (Ref=male) 0.17 0.09 |[0.001 - 035 0.05 0.29 0.22 -0.13 - 0.72 0.174
age (Ref <60) 0.02 0.09 -0.17- 0.19 0.86 0.28 0.09 -0.16 - 0.22 0.773
BMI (Ref <25) 0.03 0.09 -0.15 - 0.20 | 0.760 0.05 0.09 -0.14 - 0.24 0.622
MED (Ref <5) 0.22 0.08 0.06 - 0.38 0.007 0.38 0.28 -0.16 - 0.93 0.171
Comorbidities (Ref <2) -0.46 0.10 | -0.66 - -0.26 | <0.001 -0.75 0.50 -1.74 - 0.24 0.137
Schemes
UuC - - - - - - - -
SSS 0.18 0.12 -0.05 - 0.41 | 0.132 0.30 0.23 -0.14 - 0.74 0.181
CSMBS 0.002 0.11 -0.21 - 0.21 | 0.984 0.001 0.11 -0.21 -0.21 0.990
Other -0.11 0.19 -0.48 - 0.26 | 0.555 -0.20 0.25 -0.69 - 0.29 0.415
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Table 12 Selection bias assessment between DC and discharge home with follow-up at hospital/PAH pathways in diabetes patient between

July 2022 and December 2022 (Cont.)

Probit regression Heckman selection regression
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%CI p-value
Covid (Ref=yes) 0.14 0.11 -0.08 - 0.36 | 0.221 0.19 0.15 -0.15-0.63 0.224
Inverse mill ratio 2.26 3.87 -5.32-9.84 0.560
Log likelihood -663.97 -663.82
R-square 0.031 0.031
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Table 13 Factors affecting difference systolic BP between July 2021 and December 2021 by difference methods of model building

Full model Stepwise model
Parameters

Coefficient | SE 95%CI p-value | Coefficient SE 95%CI p-value
Care pathways
-Discharge home with follow-up at - - - - - - - -
hospital pathways
-PAH -1.23 1.11 | -3.41 - 0.96 | 0.269 -1.23 1.11 |[-3.41 - 0.95| 0.272
-DC 0.27 1.13 | -1.95 - 2.50 | 0.809 0.27 1.13 [-1.95 - 250 0.811
Sex (Ref=male) 0.25 0.62 | -1.20 - 1.25 [ 0.969 0.23 0.62 |[-1.20 - 1.24| 0.970
age (Ref <60) 1.94 0.70 | 0.56 - 3.31 0.006 1.94 0.70 | 0.57 - 3.33 | 0.006
BMI (Ref <25) 1.28 0.64 | 0.33 - 253 [ 0.044 1.29 0.64 | 0.04 - 2.54 [ 0.043
MED (Ref <5) 0.65 0.64 | -0.60 - 1.90 [ 0.306 0.65 0.64 |-0.61 - 1.90| 0.312
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Table 13 Factors affecting difference systolic BP between July 2021 and December 2021 by difference methods of model building
(Cont.)

Full model Stepwise model
Parameters

Coefficient | SE 95%ClI p-value | Coefficient | SE 95%CI p-value
Comorbidities -1.87 0.69 |-3.22 - -0.52 | 0.007 -1.79 0.68 |-3.12 - -0.47| 0.008
(Ref'<2)
Schemes
ucC - - - - - - - -
SSS -0.70 0.77 | -2.20 - 0.81 | 0.366 -0.69 0.77 | -2.20 - 0.81 | 0.367
CSMBS -0.16 0.83 | -1.78 - 1.46 | 0.846 -0.16 0.83 | -1.78 - 1.46 | 0.845
Other 0.80 1.50 | -2.14 - 3.74 | 0.594 0.83 1.50 | -2.11 - 3.77 | 0.580
Covid (Ref=yes) 0.66 1.13 | -1.55 - 2.87 | 0.556 - - - -
AIC 29684.88 29691.23
BIC 29758.69 29783.49
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Table 13 Factors affecting difference systolic BP between July 2021 and December 2021 by difference methods of model building

(Cont.)
Full model Stepwise model
Parameters
Coefficient | SE 95%CI p-value | Coefficient | SE 95%CI p-value
Log likelihood -14830.44 -14830.61
RMSE 17.47 17.47
R-square 0.16 0.80
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Table 14 Factors affecting difference diastolic BP between July 2021 and December 2021 by difference methods of model building

Full model Stepwise model
Parameters
Coefficient SE 95%CI p-value [ Coefficient | SE 95%CI p-value

Care pathways
-Discharge home with follow- - - - - - - - -
up at hospital pathways
-PAH 0.73 090 | -1.02 - 249 0.412 0.78 0.89 |-097 - 2.54 [ 0.381
-DC -0.45 0.88 | -2.18 - 1.27 0.605 -0.55 0.87 | -2.26 - 1.16 | 0.529
Sex (Ref=male) 0.20 0.50 | -0.77 - 1.18 0.685 - - - -
age (Ref <60) -1.21 0.56 | -2.31 - -0.11 0.031 -1.25 0.55 |-233 - -0.16 [ 0.025
BMI (Ref <25) 0.89 0.51 | -0.11 - 1.89 0.081 0.88 0.51 | -0.11 - 1.88 [ 0.082
MED (Ref <5) -0.15 0.51 | -1.15 - 0.85 0.769 - - - -
Comorbidities -0.43 0.55 | -1.51 - 0.65 0.433 - - - -
(Ref<2)
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Ref. code: 25686418301021X0G



Table 14 Factors affecting difference diastolic BP between July 2021 and December 2021 by difference methods of model building
(Cont.)

Full model Stepwise model
Parameters

Coefficient SE 95%CI p-value [ Coefficient | SE 95%CI p-value
Schemes
ucC - - - - - - - -
SSS -1.11 0.62 | -2.31 - 0.10 0.072 -0.99 0.59 | -2.15 - 0.16 | 0.092
CSMBS -1.05 0.66 | -2.35 - 0.24 0.112 -1.06 0.66 | -236 - 023 | 0.108
Other -1.34 1.20 | -3.70 - 1.01 0.264 -1.39 1.20 | -3.74 - 095 | 0.243
Covid (Ref=yes) 0.52 090 | -1.25 - 2.29 0.568 - - - -
AIC 28144.14 28145.3
BIC 28217.95 28219.11
Log likelihood -14060.07 -14060.65

LTI

Ref. code: 25686418301021X0G



Table 14 Factors affecting difference diastolic BP between July 2021 and December 2021 by difference methods of model building

(Cont.)
Full model Stepwise model
Parameters
Coefficient SE 95%CI p-value [ Coefficient | SE 95%CI p-value
RMSE 13.98 13.99
R-square -8.49 0.98

8I1
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Table 15 Factors affecting difference diastolic BP between July 2022 and December 2022 by difference methods of model building

Full model Stepwise model
Parameters

Coefficient SE 95%CI p-value | Coefficient [ SE 95%CI p-value
Care pathways
-Discharge home with follow-up - - - - - - - -
at hospital pathways
-PAH 0.31 1.09 -1.83 - 244 | 0.779 0.24 1.08 | -1.89 - 2.36 | 0.828
-DC -0.20 0.86 -1.88 - 1.49 | 0.819 -0.19 0.86 | -1.87 - 1.50 | 0.828
Sex (Ref=male) -0.39 0.42 -1.20 - 043 | 0.354 0.38 041 | -1.19 - 043 | 0.354
age (Ref <60) -0.24 0.46 -1.13 - 0.66 | 0.607 -0.27 041 | -1.07 - 0.52 | 0.503
BMI (Ref <25) -0.22 0.43 -1.05 - 0.62 | 0.608 - - - -
MED (Ref <5) 0.14 0.42 -0.69 - 0.97 | 0.743 - - - -
Comorbidities(Ref <2) 1.07 0.44 0.20 - 1.94 0.016 1.05 042 | 022 - 1.88 | 0.013
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Table 15 Factors affecting difference diastolic BP between July 2022 and December 2022 by difference methods of model building

(Cont.)
Full model Stepwise model
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%CI | p-value

Schemes

ucC - - - - - - - -
SSS 0.03 0.54 | -1.03 - 1.09 | 0.960 - - - -
CSMBS -0.28 0.53 | -1.33 - 0.76 | 0.595 - - - -
Other -0.03 1.05 | -2.09 - 2.02 [ 0.976 - - - -
Covid (Ref=yes) -0.56 0.55 | -1.64 - 0.51 [ 0.305 - - - -
AIC 3290570 28145.3

BIC 32601.62 28219.11

Log likelihood -16250.89 -14060.65

0l
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Table 15 Factors affecting difference diastolic BP between July 2022 and December 2022 by difference methods of model building

(Cont.)
Full model Stepwise model
Parameters
Coefficient SE 95%CI p-value | Coefficient SE 95%CI | p-value
RMSE 12.66 13.99
R-square -9.28 0.98

ICI

Ref. code: 25686418301021X0G
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Table 16 Care pathways affecting the target and non-target SBP (Full model)

Care pathways affecting target systolic BP (<140 mmHg) and non-target
systolic BP (=140 mmHg) (full model) (Log likelihood = -2197.33, AIC = 4429.57,
BIC =4515.68, ROC=0.59 in COVID-19 period and Log likelihood = -2551.13, AIC
=5132.27, BIC = 5227.07, ROC = 0.57 in post-pandemic).

Parameters Coefficient SE 95%CI p-value

July 2021 and December 2021 (The covid-19 pandemic period)

Care pathways
-Discharge home with - - h -
follow-up at hospital
pathways

-PAH 0.92 0.24 0.44 - 1.40 <0.001
-DC -0.20 0.32 -0.83 - 0.43 0.530

Sex
Male : - - -
Female 0.39 0.15 0.10 - 0.69 0.010

Age group
Age <60 - = < -
Age > 60 0.57 0.17 0.23 - 091 0.001

BMI group
BMI < 25 kg/m? - - - -
BMI > 25 kg/m? 0.57 0.17 0.27 - 0.88 <0.001

Polypharmacy
No - - - -
Yes 0.15 0.15 0.14 - 0.44 0.304

Ref. code: 25686418301021X0G



123

Table 16 Care pathways affecting the target and non-target SBP (Full model) (Cont.)

Parameters Coefficient SE 95%CI p-value
July 2021 and December 2021 (The covid-19 pandemic period)
Comorbidities
<2 diseases - - - -
> 2 diseases 0.34 0.17 0.01 - 0.66 0.042
Schemes
UuC - - - -
SSS -0.27 0.19 -0.65 - 0.09 0.147
CSMBS 0.24 0.19 -0.14 - 0.62 0.210
Other -0.14 0.34 -0.80 - 0.51 0.667
History of COVID-19
infection
Yes - - - -
No -0.26 0.26 -0.77 - 0.25 0.319
July 2022 and December 2022 (The post-pandemic period)
Care pathways
-Discharge home with - - - -
follow-up at hospital
pathways
-PAH 1.12 0.30 0.52 - 1.71 <0.001
-DC -0.13 0.31 -0.75 - 0.49 0.680
Sex
Male - - - -
Female -0.07 0.13 -0.32 -0.18 0.575

Ref. code: 25686418301021X0G
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Table 16 Care pathways affecting the target and non-target SBP (Full model) (Cont.)

Parameters Coefficient SE 95%CI p-value
July 2022 and December 2022 (The post-pandemic period)
Age group
Age <60 - - - -
Age > 60 0.59 0.14 0.30 - 0.87 <0.001
BMI group
BMI < 25 kg/m? - - - -
BMI > 25 kg/m? 0.23 0.13 -0.02 - 048 0.081
Polypharmacy
No - - - -
Yes 0.22 0.13 -0.03 - 0.47 0.081
Comorbidities
<2 diseases - - - -
> 2 diseases -0.30 0.14 -0.57 - -0.03 0.030
Schemes
UuC - - - -
SSS 0.14 0.17 -0.19 - 0.47 0.397
CSMBS 0.21 0.16 -0.11 - 0.53 0.195
Other 0.21 0.32 -0.42 - 0.84 0.513
History of COVID-19
infection
Yes - - - -
No -0.08 0.17 -0.42 - 0.25 0.619

Ref. code: 25686418301021X0G
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Table 17 Care pathways affecting the target and non-target DBP (Full model)

Care pathways affecting target diastolic BP (<80 mmHg) and non-target
diastolic BP (>80 mmHg) (full model) (Log likelihood = -2203.75, AIC = 4437.50,
BIC = 4529.76, ROC=0.62 in COVID-19 pandemic and Log likelihood = -2574.42 ,

AIC =5178.84, BIC = 5273.647, ROC = 0.65 in post-pandemic).

Parameters Coefficient SE 95%CI1

p-value

July 2021 and December 2021 (The covid-19 pandemic period)

Care pathways
-Discharge home with - - -
follow-up at hospital
pathways

-PAH 0.61 0.26 0.09 - 1.12
-DC 0.43 0.33 -0.21 - 1.07

0.020
0.190

Sex
Male - - -
Female 0.21 0.16 -0.11 -0.52

0.207

Age group
Age <60 - - -

Age > 60 -1.28 0.20 -1.68 - -0.88

<0.001

BMI group
BMI < 25 kg/m? - - -
BMI > 25 kg/m? 0.98 0.18 0.63 - 1.33

<0.001

Polypharmacy
No - - -
Yes -0.36 0.16 -0.68

-0.49

0.023

Ref. code: 25686418301021X0G
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Table 17 Care pathways affecting the target and non-target DBP (Full model) (Cont.)

Parameters Coefficient SE 95%CI p-value

July 2021 and December 2021 (The covid-19 pandemic period)

Comorbidities

<2 diseases - - - -

> 2 diseases 0.14 0.18 -0.20 - 0.49 0.419
Schemes

ucC - - - -
SSS 0.06 0.20 -0.34 - 0.45 0.779
CSMBS -0.18 0.21 -0.60 - 0.23 0.386
Other -0.98 0.39 -1.74 - -0.22 0.011
History of COVID-

19 infection

Yes - - - -
No -0.08 0.28 -0.62 - 0.47 0.785

July 2022 and December 2022 (The post-pandemic period)

Care pathways
-Discharge home with - - 4 -

follow-up at hospital

pathways

-PAH 0.56 0.31 -0.04 - 1.16 0.067
-DC 0.24 0.28 -0.31 - 0.80 0.384
Sex

Male - - - -

Female -0.27 0.13 -0.53 --0.02 0.032

Ref. code: 25686418301021X0G
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Table 17 Care pathways affecting the target and non-target DBP (Full model) (Cont.)

Parameters Coefficient SE 95%CI p-value
July 2022 and December 2022 (The post-pandemic period)
Age group
Age <60 - - - -
Age > 60 -1.54 0.16 -1.85 - -1.22 <0.001
BMI group
BMI < 25 kg/m? - - - -
BMI > 25 kg/m? 0.76 0.14 0.49 - 1.02 <0.001
Polypharmacy
No - - - -
Yes -0.35 0.13 -0.60 - -0.10 0.005
Comorbidities
<2 diseases - - - -
> 2 diseases -0.18 0.14 -0.45 - 0.09 0.185
Schemes
UuC - - - -
SSS -0.33 0.17 -0.65 - -0.002 0.048
CSMBS -0.39 0.17 -0.72 - -0.07 0.017
Other 0.21 0.32 -0.41 - 0.84 0.507
History of COVID-
19 infection
Yes - - - -
No -0.13 0.17 -0.47 - 0.20 0.436

Ref. code: 25686418301021X0G
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Table 18 Care pathways affecting the target and non-target FBS

Care pathways affecting target FBS (<130 mg/dL) and non-target FBS
(>130 mg/dL) (Log likelihood =-1073.60, AIC = 2173.21, BIC = 2244.33, ROC=0.64
in COVID-19 pandemic and Log likelihood = -1154.50, AIC = 2338.99, BIC
= 2422.76, ROC = 0.58 in post-pandemic)

Parameters Coefficient SE 95%CI p-value

July 2021 and December 2021 (The covid-19 pandemic period), stepwise model

Care pathways
-Discharge home with - - . -
follow-up at hospital
pathways

-PAH -1.75 0.40 -2.53 - -0.97 <0.001
-DC -2.01 0.48 -2.94 - -1.07 <0.001

Age group
Age <60 3 B 4 -
Age > 60 -0.51 0.29 -1.08 - -0.06 0.077

Polypharmacy
No - - - -
Yes 0.64 0.26 0.13 - 1.15 0.015

Comorbidities

<2 diseases - - - -

> 2 diseases -0.910 0.32 -1.53 - -0.28 0.005
Schemes

ucC - - - -
SSS 1.08 0.36 0.37 - 1.79 0.003
CSMBS 0.34 0.33 -0.31 - 0.99 0.304

Other 0.13 0.61 -1.07 - 1.33 0.837

Ref. code: 25686418301021X0G



Table 18 Care pathways affecting the target and non-target FBS (Cont.)
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Parameters Coefficient SE 95%CI1

p-value

July 2021 and December 2021 (The covid-19 pandemic period), stepwise model

History of COVID-19
infection

Yes - - -

No 0.50 0.53 -0.54 - 1.55

0.345

July 2022 and December 2022 (The post-pandemic period), full model

Care pathways
-Discharge home with
follow-up at hospital
pathways - - -
-PAH 0.45 0.37 -0.28 - 1.19
-DC -0.04 0.33 -0.69 - 0.59

0.225
0.891

Sex
Male - - -
Female -0.14 0.19 -0.52 -0.23

0.461

Age group
Age <60 - - -
Age >60 0.21 0.20 -0.19 - 0.61

0.304

BMI group
BMI < 25 kg/m? - - -
BMI > 25 kg/m? 0.54 0.19 0.15 - 0.92

0.006

Polypharmacy
No - - -
Yes -0.13 0.18 -0.49 - 0.23

0.465

Ref. code: 25686418301021X0G



Table 18 Care pathways affecting the target and non-target FBS (Cont.)
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Parameters Coefficient SE 95%CI p-value
July 2022 and December 2022 (The post-pandemic period), full model
Comorbidities
<2 diseases - - - -
> 2 diseases -0.56 0.32 -1.55 - -0.28 0.005
Schemes
UuC - - - -
SSS -0.16 0.25 -0.66 - 0.34 0.528
CSMBS 0.22 0.23 -0.24 - 0.67 0.349
Other 0.25 0.45 -0.65 - 1.34 0.588
History of COVID-19
infection
Yes - - - -
No 0.51 0.25 0.01 - 0.99 0.045

Ref. code: 25686418301021X0G
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Table 19 Number of patients in target and non-target surrogate marker in PAH

pathway

The duration of service (Month), N
Parameters

PAH in COVID-19 pandemic

SBP <140 mmHg 1 1 8 40 76 3
SBP >140 mmHg 2 1 9 36 88 5
DBP <80 mmHg 0 2 5 32 79 3
DBP >80 mmHg 3 0 12 44 85 5
FBS<130 mg/dL 2 1 7 32 | 118 5
FBS >130 mmHg 1 1 8 26 31 0

PAH in post-pandemic

SBP <140 mmHg - 2 4 11 42 5
SBP >140 mmHg - 5 3 15 54 2
DBP <80 mmHg - 3 4 14 53 4
DBP >80 mmHg - 4 3 12 43 3
FBS<130 mg/dL - 1 1 4 22 2
FBS >130 mmHg - 6 3 19 62 3

Ref. code: 25686418301021X0G
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Table 20 Number of patients in target and non-target surrogate marker in DC

pathway
The duration of service (Month), N
Parameters
1 2 3 4 5 6
DC in COVID-19 pandemic

SBP <140 mmHg 115 18 9 26 4 -
SBP >140 mmHg 76 11 17 16 3 -
DBP <80 mmHg 88 15 11 21 4 -
DBP >80 mmHg 103 14 15 21 3 -
FBS<130 mg/dL 125 13 13 29 5 -
FBS >130 mmHg 45 9 11 8 1 -
DC in post-pandemic
SBP <140 mmHg 117 13 10 11 6 -
SBP >140 mmHg e 3] 4 2 0 -
DBP <80 mmHg 105 7 6 9 4 -
DBP >80 mmHg &9 13 8 4 2 -
FBS<130 mg/dL 50 8 3 6 3 -
FBS >130 mmHg 122 10 9 4 3 -

Ref. code: 25686418301021X0G
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Table 21 The service duration affecting target and non-target surrogate markers in

PAH and DC pathway

Parameters Coefficient

SE

95%CI

p-value

Target SBP (<140 mmHg) and non-target SBP (>140 mmHg) in PAH

COVID-19 pandemic
Durations < 4 months -

Durations > 4 months 0.20

0.25

-0.29-0.70

0.423

Post-pandemic
Durations < 4 months -

Durations > 4 months -0.13

0.38

-0.86 - 0.61

0.738

Target DBP (<80 mmHg) and non-target DBP (=80 mmHg) in PAH

COVID-19 pandemic
Durations < 4 months -

Durations > 4 months -0.32

0.26

-0.82-0.18

0.212

Post-pandemic
Durations < 4 months -

Durations > 4 months -0.11

0.37

-0.85-0.62

0.762

Target FBS (<130 mg/dL) and non-target FB

S (>130 mg/dL) in PAH

COVID-19 pandemic
Durations < 4 months -

Durations > 4 months -1.22

0.30

-1.82-0.63

<0.001

Post-pandemic
Durations < 4 months -

Durations > 4 months -0.54

0.51

-1.54-0.45

0.286

Ref. code: 25686418301021X0G



134

Table 21 The service duration affecting target and non-target surrogate markers in

PAH and DC pathway (Cont.)

Parameters Coefficient SE 95%CI p-value

Target SBP (<140 mmHg) and non-target SBP (>140 mmHg) in DC
COVID-19 pandemic

Durations < 1 months - - - -

Durations > 1 months 0.22 0.25 -0.26 - 0.70 0.370
Post-pandemic

Durations < 1 months - - - -

Durations > 1 months -0.71 0.35 | -1.39--0.02 | 0.042
Target DBP (<80 mmHg) and non-target DBP (>80 mmHg) in DC
COVID-19 pandemic

Durations < 1 months - - - -

Durations > 1 months -0.12 0.24 -0.60 - 0.36 0.627
Post-pandemic

Durations < 1 months - - - -

Durations > 1 months 0.20 0.31 -0.41 - 0.81 0.514
Target FBS (<130 mg/dL) and non-target FBS (=130 mg/dL) in DC
COVID-19 pandemic

Durations < 1 months - - - -

Durations > 1 months 0.29 0.29 -0.26 - 0.85 0.303
Post-pandemic

Durations < 1 months - - - -

Durations > 1 months -0.63 0.34 -1.30 - 0.04 0.063

Ref. code: 25686418301021X0G
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