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ABSTRACT

Objective To estimate the annual direct medical cost of
type 2 diabetes mellitus (T2DM) in hospitals and outpatient
care clinics from a healthcare payer perspective in the
Philippines.

Design and participants (1) A review of electronic
hospital records of people with T2DM in two tertiary
hospitals—Ospital ng Makati (OsMak) and National Kidney
and Transplant Institute (NKTI) and (2) a cross-sectional
survey with 50 physicians providing outpatient care for
people with T2DM.

Setting Primary, secondary and tertiary healthcare
facilities in Metro Manila.

Outcome measures Cost of managing T2DM and its
related complications in US dollars (USD) in 2016.
Results A total of 1023 and 1378 people were identified
in OsMak and NKTI, with a complication rate of 66% and
74%, respectively. In both institutions, the average annual
cost per person was higher if individuals were diagnosed
with any complication (NKTI: US$3226 vs US$2242 and
OsMak: US$621 vs US$127). Poor diabetes control was
estimated to incur higher per person cost than good
control in both public outpatient care (poor control, range:
US$727 to US$2463 vs good control, range: US$614 to
US$1520) and private outpatient care (poor control, range:
US$848 to US$2507 vs good control, range: US$807 to
US$1603).

Conclusion The results highlight the high direct medical
cost resulting from poor diabetes control and the
opportunity for cost reduction by improving control and
preventing its complications.

INTRODUCTION

The number of individuals with diabetes is
on the rise in the Philippines, as like across
the globe. The International Diabetes Feder-
ation estimated 600 000 more individuals with
diabetes in 2019 than a decade ago, bringing
the total estimated number to 4 million in
2019."* This estimated number excluded the
2.6million people who were unaware that
they have diabetes.” In a cohort derived from
anational nutrition survey, 16% people devel-
oped type 2 diabetes mellitus (T2DM) after a

7

Strengths and limitations of this study

» This is the first costing study on type 2 diabetes in
the Philippines using hospital databases.

» This study has identified potential data sources for
future costing research.

» The costs presented in this study could be
underestimated.

follow-up period of 9 years.” T2DM is a chronic
condition that requires continuing medical
care. If the condition is well-controlled, it
could prevent serious complications, such
as kidney failure, and this would lead to cost
savings for healthcare systems, payers and
individuals. The global economic burden of
diabetes stands at US$1.31 trillion.* Higher
costs have been associated with the manage-
ment of people with T2DM-related compli-
cations than those without complications.”™
According to the Philippine Renal Disease
Registry Annual Report in 2015, diabetes is
the leading cause of kidney failure at 49%.’
Adequate dialysis costs between Philippine
pesos (PHP) 300000 to PHP 552000 (equiva-
lent to the US$5880 to US$10820) annually,
well beyond the average household income
of PHP 267000 (US$5234)."°

Given the substantial economic impact
of diabetes and its sequelae on individuals
and the healthcare system supporting them,
detailed costing estimates are necessary to
understand costs and resources critical to
healthcare system planning. Current cost
estimates in the Philippines are limited to
data from a cross-sectional survey of 359
respondents recruited from varying levels of
healthcare facilities in 2008. The costs of oral
medications, insulin and transportation were
US$13/month, US$20/month and US$1/
visit, respectively. Other direct medical costs,
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such as laboratory tests and procedures, were not part of
the research scope.'!

Healthcare in the Philippines

Healthcare is financed by a mix of national health insur-
ance, known as PhilHealth, and private out-of-pocket
payments, with the latter being the main source of health-
care financing."? " Coverage by PhilHealth differs by the
type of membership. The core benefits include up to 90
days of inpatient care per family, disease-specific outpa-
tient packages and Z-benefits package for a set of cata-
strophic conditions, including common consequences of
diabetes, such as coronary artery bypass, prosthesis and
kidney transplants.'* These benefits can be accessed at
any PhilHealth accredited facility in the country, either
government-owned or privately-owned. The Primary
Care Benefit package, which includes the provision of
diagnostic examinations and provision of medicines
for chronic diseases, such as T2DM and hypertension,
offered by PhilHealth is only available for indigent and
sponsored members. The provision of healthcare is frag-
mented yet dynamic.'” There is a referral system but
there is no gatekeeper. Multimorbidity requires contacts
with different clinicians, departments or even hospitals.
Patients are free to move between facilities if their health
improves or declines, or if they desire a second opinion.
With the dynamic care pathway and flexible choice of
care in different settings, the care may yield significant
cost differences. However, there is no single database that
aggregates information from all hospitals and primary
care. Therefore, a combination of methods had to be
used to estimate the cost of services at different facilities.
The current study aimed to perform a comprehensive
analysis to estimate the direct medical costs of T2DM and
its related complications in hospitals and outpatient care
clinics from a healthcare payer perspective, that is, all
costs of health services provided to patients.

METHODS

The study methodology has been published."” Briefly,
the estimation of direct medical cost of T2DM involved
two parts: (1) a retrospective cohort study design using
electronic records from two hospitals and (2) a cross-
sectional survey with 50 physicians. The first part was
used to estimate the direct medical costs of people with
T2DM-related complications, and the latter was aimed to
describe the management cost for those without compli-
cations and were routinely followed up at outpatient care.

Retrospective chart review

Electronic records of people with T2DM who visited
Ospital ng Makati (OsMak) and National Kidney and
Transplant Institute (NKTT) in 2016 were extracted.

OsMak
OsMak is a 300-bed tertiary government general hospital
based in Makati City, mainly serving its city residents.

Direct medical costs are obtained from the accounting
database of OsMak and were traceable to laboratory
tests, procedures, haemodialysis, professional fees, room
and board and medications during an inpatient stay, as
well as procedures and haemodialysis during an outpa-
tient visit (as shown in online supplemental figure 1).
Professional fees were chargeable if patients were not a
resident of Makati City. In-house laboratory tests were
only performed for some outpatients, while the rest were
tested in private laboratories, and in which case, the costs
were not included in this study. Maintenance medications
for outpatients were dispensed in retail pharmacies. Data
for the maintenance medications were only captured
electronically starting 2018 and hence, were not available
at this point in the study.

NKTI
The NTKI is a specialised hospital and the only national
referral centre for patients with kidney disease situ-
ated in Quezon City. The accounting database of NKTI
included costs of laboratory tests, procedures, haemodi-
alysis, professional fees, room and board, medications
incurred by both public and private inpatients, laboratory
tests, procedures, haemodialysis and professional fees
for public outpatients (as shown in figure 1). Records of
private outpatients were not captured. It was not possible
to differentiate public and private inpatients, and only 82
of the 386 beds were allotted to public patients. Similar to
OsMak, outpatient prescriptions were filled in retail phar-
macies and were not captured in the hospital databases.
Online supplemental appendix 1 further describes the
cost structure in each hospital.

Eligibility

The study included individuals with T2DM who were aged
18 or above. T2DM was identified using the 10th revision
of the International Statistical Classification of Diseases
(ICD-10) code E11 from the database of NKTI. Keywords,
such as “T2D’ and “Iype 2 diabetes’, were used to search
for people with T2DM from the free-text diagnosis in the
database of OsMak. Those prescribed with oral glucose-
lowering therapy were also included. This data extraction
was conducted by two independent coders using different
algorithms. A reviewer reconciled the differences in
coding.

Identification of T2DM complications

The Diabetes Severity Complications Index (DSCI)
includes seven categories of complications: retinop-
athy, nephropathy, neuropathy, cerebrovascular disease,
cardiovascular disease, peripheral vascular disease and
metabolic disease. Each category comprises a list of condi-
tions and their corresponding ICD-10 codes. Similar to
the determination of T2DM, ICD-10 codes and specific
keywords were used to identify T2DM-related complica-
tions. In this study, the DSCI was solely used to provide a
reference list of complications. No scores were generated
to model the severity of its complications.
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Figure 1
Kidney and Transplant Institute; OsMak, Ospital ng Makati.

Physician interviews

Eligibility

A total of 50 physicians practicing in internal medicine,
family medicine, diabetology or endocrinology were inter-
viewed in from February to August 2020. The sample size
was determined to achieve maximum variation sampling,
in terms of type of facility (hospital, primary care clinic
and specialist clinic), discipline (endocrinology, diabe-
tology, family medicine and internal medicine) and
geographical location (Makati City and Quezon City).
The sampling distribution is found in online supple-
mental appendix 2. They were selected from a list of
physicians who had registered interest in participating
in market research with a contract research organisa-
tion. These physicians had at least 8years of experience
providing care for people with T2DM and a self-reported
strong or moderate knowledge of the costs of the clinic
or institution’s services. Each month, they must also be
treating, on average, 10 or more cases of hypoglycaemia
among people with T2DM.

Data collection

The resource utilisation and costs for diabetes control in
outpatient care were obtained over two rounds of data collec-
tion, punctuated by a consultation with a group of study advi-
sors, who were also the coauthors of this study. The first round
involved 26 physicians equally split between Makati City and
Quezon City. The survey comprised open-ended questions
on resource utilisation pertaining to prescription regimens,
doctor’s consultations and diagnostics and monitoring tests
and unit cost of the resources. The study advisors discussed
the aggregate results obtained from the first round and the
survey questions and approach for the second round. The
second survey, administered to another group of 24 physi-
cians in Makati City and Quezon City, aimed to assess the
respondents’ agreement to the aggregate responses obtained
from the first round. A sample of the survey questions can
be found in online supplemental appendix 3. Respondents
who did not agree to the findings were asked to indicate the

Professional
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Procedure, Surgery, Dialysis
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Palliative

m Non-diabetes-related drugs (NDD)
m Surgery/Minor OT
m Rehabilitation

Breakdown of costs in US dollars ($) in OsMak and NKTI in 2016, by presence of complications. NKTI, National

values, either proportions or frequencies, in the context of
their practice.

Interviews

Structured interviews, each lasting for about 45 min, were
conducted in English. The first round was conducted
face-to-face in the respondents’ offices, while the second
round was conducted online. Physicians were asked to
state the typical resources needed to manage hypogly-
caemia, defined as blood sugar level below 70 mg/dL, as
well as four groups of people with T2DM and different
comorbidities of interest: (1) hypertension only, (2)
dyslipidaemia only, (3) hypertension and dyslipidaemia
and (4) no comorbidities of interest. Hypertension and
dyslipidaemia were the most common comorbidities
found among people with T2DM in the Philippines.16 The
resources included prescription regimens, doctor consul-
tations and diagnostic and monitoring tests. Unit costs of
treatment and tests were obtained from the administrator
if the physicians could not provide the cost.

Patient and public involvement
No patient was involved in this study.

Statistical analysis

Descriptive analysis, without any test of significance, was
conducted using Stata V.15. All costs were standardised to
the US dollars in 2016 (US$ 1 ~ PHP 47.492). An annual
discount rate of 3% was applied to the costs estimated
from the physician interviews.

RESULTS

Retrospective chart review

Patient characteristics

Table 1 lists the demographic and clinical characteristics
of the people with diagnosed T2DM at OsMak and NKTI.
There were 1023 people in OsMak, of which 40% were
men. NKTT treated 1378 people with T2DM, and 55% were
men. The mean (SD) age was lower for persons seeking
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care in NKTT at 60.2 years (11.7 years) than OsMak at 66.1
years (11.8 years). Hypertension (OsMak: 67% and NKTI:
58%) was a more common comorbidity compared with
dyslipidaemia (OsMak: 2% and NKTT: 36%) in both insti-
tutions. Diabetes-related complications were found in
66% and 74% of the people at OsMak and NKTI, respec-
tively. Cardiovascular diseases (42%) were the most prev-
alent complication in OsMak, while nephropathy was the
most common complication in NKTI, occurring in 70%
of the individuals. People with diabetes-related complica-
tions in OsMak were found to be older, male and had a
higher likelihood of being diagnosed with hypertension.
Similarly, in NKTI, the prevalence of complications was
higher among older, male individuals with hypertension
and dyslipidaemia.

Healthcare resource utilisation

For both institutions, the presence of complications was
associated with a higher propensity of being hospitalised
and longer length of stay. Around 15% of the individuals
with complications in OsMak were hospitalised compared
with 5% of those without complications. The median
(IQR) number of days of hospital stay was 7 (3.5-13) days
for people with complications versus 5 (3.5-13) days for
those without complications. In NKTI, almost all (98%)
were hospitalised, but the presence of complications also
prolonged the median (IQR) length of stay (6 (3-10)
days vs 4 (2-7) days).

Healthcare cost

The annual mean (SD) cost was much higher in
NKTI (US$2973 (US$6166)) than in OsMak (US$454
(US$1253)). In both institutions, the average annual cost

per person was higher if individuals were diagnosed with
any complication (figure 1). At OsMak, the mean (SD)
cost of managing people with complications (US$621
(US$1487)) was almost five times greater than those
without complications (US$127 (US$398)). The impact
of diabetes-related complications in annual mean (SD)
cost per person was less pronounced for individuals at
NKTI (US$3226 (US$6749) vs US$2242 (US$3957)).
The relationship between medical cost and complications
was similar on stratification by hospitalisation status. The
average (SD) costs among individuals who were hospital-
ised were higher for those with complications (US$1909
(US$2099)), compared with those without complications
(US$1203 (US$1400)), as shown in table 2. This was
also the case for never-hospitalised individuals (US$395
(US$1221) vs US$72 (US$86)). In NKTI, people with
complications also incurred higher costs regardless of
hospitalisation status (hospitalised: US$3272 ($6792)
vs US$2270 (US$3978) and never-hospitalised: US$351
(US$211) vs US$273 (US$101)), as shown in table 3.

At OsMak, the main cost drivers for individuals identi-
fied with complications were dialysis (46%), non-diabetes-
related drugs (28%), laboratory tests (13%) and room
and board or emergency fee (4%) (figure 1). Costs of oral
glucose-lowering agents (0.01%) and insulin (0.4%) were
minimal. In contrast, non-diabetes-related drugs (54%)
represented the biggest component of the annual mean
cost for people without complications, followed by labo-
ratory tests (23%), supplies (9%) and procedures (6%).
Oral glucose-lowering agents and insulin constituted
0.003% and 1% of the total cost, respectively. Among
those who were hospitalised, 61% and 65% of people with

Table 2 Description of direct cost in US$ for patients with type 2 diabetes mellitus from OsMak in year 2016, by presence of

complications

Annual mean (SD) cost in US$

OsMak (N=1023)

Hospitalised (n=118)

Never-hospitalised (n=905)

Items Complication (n=101) No complications (n=17) Complication (n=576) No complications (n=329)
Laboratory tests 275.0 (240.5) 155.8 (143.8) 46.2 (61.2) 22.6 (29.5)
Drug 963.3 (1162.5) 818.0 (1079.8) 37.6 (63.7) 30.7 (53.9)
Glucose-lowering drugs 16.1 (36.6) 20.3 (29.4) 0.4 (3.7) 0.2 (2.1)
Oral anti-diabetics 0.2 (0.9) 0.1 (0.2 0.004 (0.04) 0.0 (0.0
Insulin 15.9 (36.5) 20.2 (29.3) 0.4 (3.7) 0.2 (2.1)
Non-diabetes-related drugs 947.2 (1160.4) 797.7 (1082.8) 37.2 (62.8) 30.4 (53.9)
Room/ER fee 122.6 (111.4) 82.1(81.6) 7.2 (16.0) 5.4 (4.9)
Professional fee 0.4 (2.1) 0(0) 0.03 (0.7) 0.01 (0.2)
Procedure 36.1 (35.1) 27.7 (34.3) 10.9 (16.6) 6.1 (11.7)
Surgery/minor operation 14.0 (47.7) 13.0 (40.5) 0(0) 0(0)
Haemodialysis 312.9 (975.9) 0 (0) 282.2 (1175.2) 0 (0)
Supplies/others 184.3 (236.1) 106.1 (177.4) 11.1(18.7) 6.8 (12.5)
Overall 1908.7 (2098.6) 1202.7 (1400.3) 395.2 (1220.9) 71.6 (86.4)

ER, emergency room; OsMak, Ospital ng Makati.
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Table 3 Description of direct cost in US$ for patients with type 2 diabetes mellitus from NKTI in year 2016, by presence of

complications

Annual mean (SD) cost in US$

NKTI (N=1378)

Hospitalised (n=1350)

Never-hospitalised (n=21)

ltems Complication (n=1007) No complications (n=350) Complication (n=16) No complications (n=>5)
Laboratory tests 507.0 (822.5) 483.6 (835.4) 71.1 (119.9) 100.7 (56.0)
Drug 522.4 (1288.6) 218.8 (426.4) 74.6 (93.7) 24.9 (53.0)
Glucose-lowering drugs 1.2 (4.0 1.0 (3.3) 0.1 (0.2) 0 (0)
Oral anti-diabetics 0.1 (0.5) 0.2 (0.6) 0.1 (0.2) 0 (0)
Insulin 1.1 (3.9) 0.8(3.2) 0 (0) 0 (0)
Non-diabetes-related drugs 521.2 (1287.4) 217.8 (426.2) 74.5(93.7) 24.9 (53.0)
Room 327.9 (933.7) 296.5 (479.9) 32.0 (38.0) 71.5 (77.5)
Professional fee 577.3 (1393.5) 466.1 (802.3) 47.1 (33.8) 39.1 (30.0)
Procedure 283.6 (894.5) 466.9 (1829.8) 30.6 (41.4) 18.0 (40.4)
Surgery/minor operation 444.7 (4405.9) 104.4 (368.8) 21.2 (62.4) 0(0)
Haemodialysis 193.6 (577.7) 10.4 (52.3) 33.1 (62.5) 0(0)
Supplies/others 386.5 (1178.5) 201.2 (344.2) 39.1 (60.0) 18.8 (19.4)
Palliative 0.9 (7.5) 0.1 (2.1) 0 (0-0) 0 (0)
Wound care 24.0 (65.9) 7.9 (33.9) 2.4 (6.5) 0(0)
Rehabilitation 4.0 (39.4) 14.3 (92.2) 0(0) 0 (0)
Overall 3272.0 (6792.3) 2270.3 (3978.1) 351.2 (211.0) 272.9 (100.8)

NKTI, National Kidney and Transplant Institute.

and without complications, respectively, received glucose-
lowering agents, as shown in online supplemental table
1. Almost all individuals were prescribed medications to
manage conditions other than T2DM (complications:
98% and non-complications: 100%). The average annual
costs (SD) of the glucose-lowering agents amounted
to US$26 (US$44) and US$31 (US$32) for those with
complications and without complications, respectively,
while the mean (SD) costs for non-diabetes-related drugs
were US$966 (US$1164) and US$798 (US$1083). Among
the 110 (11%) people who underwent haemodialysis,
the mean (SD) total medical cost incurred in 2016 was
US$1764 (US$2749) (not shown in table).

Professional fees (18%), non-diabetes-related drugs
(16%), laboratory tests (16%) and surgery (14%) were
the key cost components for people with diabetes-related
complications at NKTT (figure 1). The costs of oral glucose-
lowering agents (0.003%) and insulin (0.3%) were negli-
gible. Among those without complications, professional
fees, procedures, laboratory tests (each 21%) and room
and board (13%) accounted for the majority of the costs.
Costs of oral glucose-lowering drugs (0.007%) and insulin
(0.4%) were minimal. Only a quarter (26%) of the hospi-
talised individuals had been prescribed glucose-lowering
drugs (complications: 23% and non-complications: 35%),
as shown in online supplemental table 2. Those with
complications incurred a similar mean (SD) cost of US$5
(US$7) as those without complications at US$3 (US$5).
Almost all individuals received non-diabetes-related drugs

(complications: 99% and non-complications: 96%), and
its average costs were doubled in the presence of compli-
cations (US$526 ($1292) vs US$228 (US$433)). A total of
592 (43%) people who underwent haemodialysis in NKTT
incurred an average (SD) of US$3489 (US$5516) in total
medical costin 2016 (not shown in table).

Physician interviews

An outpatient receiving public care with poor T2DM
control (range: US$727 to US$2463 per person per year)
incurred a higher cost than those with good control
(range: US$614 to US$1520 per person per year), as
illustrated in figure 2. These ranges apply to patients of
different disease groups: no comorbidities (ie, hyperten-
sion and dyslipidaemia), one comorbidity or both comor-
bidities. A similar trend was also seen in outpatients
attending private facilities (poor control, range: US$848
to US$2507 per person per year and good control, range:
US$807 to US$1603 per person per year). People with
more comorbidities had higher expenditure. Generally,
private patients also incurred higher annual medical costs
than public patients. The most commonly prescribed
medication regimens for people with T2DM and comor-
bidities are shown in online supplemental table 3. The
unit costs are found in online supplemental table 4. The
median number of hypoglycaemic events per person per
year was approximated to be 8 for government facilities
and 13 for private facilities. The average cost of managing
a hypoglycaemic event in public and private facilities
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(a) Annual cost per person incurred in public health facilities
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(b) Annual cost per person incurred in private health facilities
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Figure 2 Breakdown of estimated annual cost per person in US dollars ($) in (A) public and (B) private outpatient setting in
2016, by presence of complications. (A) Annual cost per person incurred in public health facilities. (B) Annual cost per person

incurred in private health facilities. T2DM, type 2 diabetes mellitus.

was around US$35 (comprising US$32 for diagnosis and
US$3 for treatment) and US$93 (comprising US$90 for
diagnosis and US$4 for treatment), respectively.

DISCUSSION

Principal findings

This study aimed to estimate the costs of managing
diabetes in primary care through interviews with physi-
cians at clinics and tertiary care through the use of
hospital database. Our findings revealed a high cost
needed to manage people with T2DM in the Philippines.
It also showed that resource utilisation and treatment cost
were substantially higher for people with complications

in the hospital setting, whether or not they are hospital-
ised. Only 12% of the individuals with T2DM seeking care
in OsMak were hospitalised, in contrast with the 98% of
people hospitalised in NKTI. This difference is attribut-
able to the institution type—the former provides general
and specialised care, and the latter provides only special-
ised care. Based on the physician interviews, people with
T2DM incurred high outpatient costs, especially those
who have poor control of T2DM.

Comparison with other studies

Our findings are consistent with studies examining the
associations between diabetes-related complications and
economic burden of T2DM in Asia. In a hospital-based
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study in Thailand, the median cost for those with compli-
cations was four times higher than those without compli-
cations.'” A retrospective claim database analysis in
Taiwan found that patients with diabetes-related compli-
cations had higher resource utilisation patterns and costs,
namely hospitalisation, outpatient visits and emergency
room visits.” Economic burden was also intensified for
people with complications in a similar retrospective data-
base study conducted in Vietnam, in which 70% of the
total direct medical costs were attributed to diabetes-
related complications.'®

Clinical relevance and policy implications

To our knowledge, this study is the first to estimate the
costs incurred in the control of T2DM in hospital and
outpatient settings in the Philippines. The findings could
be useful for policymakers in designing appropriate
strategies for diabetes control. First, the high per capita
spending needed to manage individuals with diabetes
revealed that the introduction of a multilevel health
promotion strategy could improve current diabetes
control. Evidence-based community interventions, such
as the volunteerded Community Health Assessment
Program, could focus on diabetes education and preven-
tion.'” At the healthcare level, regular screening of
diabetes could facilitate prompt diagnosis at primary care
level, leading to people developing fewer complications.
The upcoming implementation of the universal health-
care policy may also improve access to care at the primary
healthcare level” if sufficient reimbursement is provided
for individuals with T2DM to (even partially) cover out-
of-pocket costs, such as monitoring or medication costs.
Second, our findings showed the costly consequence
of managing diabetes complications, which could be
averted by improving current management. Expanding
the arsenal of glucose-lowering drugs in the formulary—
currently limited to metformin, gliclazide and human
insulin—could help to prevent downstream risks of
complications. For instance, most guidelines now suggest
evaluating atherosclerotic cardiovascular disease or
chronic kidney disease in people with T2DM and initiate
glucagon-like peptide-1 receptor agonists or sodium-
glucose co-transporter-2 inhibitors that have the potential
to prevent or delay cardiovascular and renal diseases.”!
Next, insulin therapy is required when lifestyle modifica-
tions and oral glucose-lowering agents failed to provide
adequate metabolic control.”* However, despite the wide
availability of insulin and its inclusion in the formulary,
through the physician interviews in this study, we found
an under-utilisation of insulin, especially in public health
facilities. Under the Department of Health Insulin Medi-
cines Access Program, insulin is provided at no cost to
individuals who require it, as part of the effort to provide
quality essential medicines defined by the WHO.* ** This
programme also entailed a one-time training for health
workers on the effective use of insulins. Nonetheless,
ongoing and regular training could reinforce knowledge
and skills, improving their confidence in administering

insulin. Taken together, these measures could signifi-
cantly increase access to healthcare and medications with
reduced overall expenditures.

Strengths and limitations

The costs presented in this study were underestimated
because of the following factors. First, since healthcare is a free
system, individuals could go to any medical facility for other
specialised care. As such, the hospital databases were unable
to encapsulate the entire patient journey. This warrants
further research using an integrated database to provide a
comprehensive view of the control and cost of diseases. The
PhilHealth database was unsuitable as it contained bundled
costs and mainly inpatient data without complete secondary
diagnosis codes.”” We also attempted to include data from St
Luke’s Medical Center, the largest private hospital in the Phil-
ippines but were met with little success as some data variables,
such as secondary diagnoses, were not captured digitally.
Hence, the results did not reflect the cost incurred by people
receiving care in a private healthcare setting. In the Philip-
pines, around 65% of the hospitals are privately-owned.”
Second, although the cost of outpatient care was estimated
through physician interviews, it is still an underestimation
as it did not include the medications needed to manage
T2DM-related complications. In estimating the cost per
hypoglycaemic event, we did not include consultation costs
due to the variability in the diagnostic workup. There could
also be underreporting of the resources needed to manage
hypoglycaemia since the study sample did not include emer-
gency physicians. Next, the cost of medications estimated
using the database of OsMak did not include the consulta-
tion fees for most outpatients and the cost of maintenance
medications provided in the retail pharmacies, both of which
were funded by the City of Makati government. NKTT, a
government-subsidised hospital, procured drugs at low prices
and charged the same for both public and private patients.
This was an unlikely occurrence for private patients in other
public or private health facilities. Furthermore, this study
did not capture individuals with T2DM and cardiovascular
or cerebrovascular diseases in NKT1, as the information was
stored in a separate database. Excluding the management of
these diseases would underestimate the cost reported in this
study. The census data in NKTT in 2016 reported that 62%,
7% and 6% of the people with T2DM were also diagnosed
with coronary artery disease, congestive heart failure (CHF)
and acute coronary syndrome, respectively?’ In a separate
study, the average medical cost of CHF hospitalisation in 2014
was estimated to range from US$436 to US$636 per person
in government hospitals, and it was US$639 to US$941 in
private hospitals.® The cost of haemodialysis estimated in
this study was also lower than expected. A typical individual
would usually need dialysis three times a week, totalling 156
sessions a year. PhilHealth covers only 90 of these sessions.
With each session costing around US$53, each person would
potentially have to pay around US$3498 in a year, which was
almost equivalent to, if not higher than, the Gross Domestic
Product (GDP) per capita of US$2941. The lower cost of
haemodialysis reported in this study could be explained by
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the possibility of individuals receiving dialysis outside of NKTT
or receiving coverage from charity organisations. Even so, in
2016, PhilHealth spent a total of US$170million on haemo-
dialysis, which accounts for 8% of the total benefit payment
in the same year, compared with 6% (US$105million) in
2014. This proportion was increased to 9% of the total costs
of US$207 million in 2018.* With diabetes being the biggest
driver of kidney failure in the Philippines, the importance
of prevention and control of T2DM becomes even greater.
This study should also be interpreted in view of the following
limitations. As cross-sectional data were used, we are unable
to draw the causal relationship between medical expendi-
tures and T2DM, and how the insurance or residence status
or public or private care impact this relationship. Further-
more, most data were collected from Metro Manila and may
not be generalisable to other areas in the Philippines. Finally,
the results were limited by the small sample size of physi-
cians surveyed. Additional analyses in a larger population are
required to validate our study findings.

This study had a few strengths. It used electronic data-
bases instead of collecting information based on recall, as
with the previous literature.'" These databases were the
actual payments borne by the medical care providers. The
outpatient costs estimated using physician interviews also
complemented the findings obtained from both hospi-
tals, which did not capture the cost of maintenance medi-
cations for outpatients.

Conclusion

This study provides previously unavailable information
in the Philippines on the high direct medical costs in
the control of T2DM borne by the healthcare system
and the higher healthcare costs observed among people
with T2DM-related complications (NKTI: US$3226 vs
US$2242 and OsMak: US$621 vs US$127). Poor diabetes
control was also associated with higher cost of outpa-
tient care (poor control, range: US$727 to US$2507 vs
good control, range: US$614 to US$1603). Improving
the control of T2DM should not be limited to specialist
care but be promptly initiated at the primary care level,
thereby reducing morbidity and mortality and subse-
quently lowering the economic and clinical burden
exerted by diabetes on its healthcare system, but also the
cost borne by the individuals with T2DM. This study esti-
mated separately the direct medical costs of managing
T2DM in hospitals and outpatient clinics. Future studies
could examine the direct medical costs of the entire
patient journey in the healthcare system.
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