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ABSTRACT

Background: Diagnosis Related Group (DRG) costing enables more efficient therapeutic choices. For this to occur, staff must
be aware of the costs of the resources used in the process.

Objective: The paper aims to identify potential information gaps of physicians, nurses, and administrative staff regarding
economic aspects. It explores the intersection of financial awareness and the perceived importance of economic factors to evaluate
the information deficiencies across these professional groups.

Methods: The costs of DRG 546 different phases are estimated. Data on economic factors awareness (EFA) and economic
factors importance (EFI) are gathered through a questionnaire. The survey involved 61 Italian employees of an Italian children’s
hospital among physicians, nurses, and administrative staff.

Results: A trade-off emerges between the scarce knowledge of the DRG economic aspects and their importance for physicians
and nurses. Awareness of economic aspects does not depend on years of seniority.

Conclusions: Economic factors awareness is low, although the staff considers this issue important. An information gap needs
to be addressed. Clinical staff are partially aware of the costs of the activities in which they are directly involved, but they are
unaware of other economic aspects of the therapeutic process. Nurses are the professional group with the lowest cost awareness.
Different professional groups require different financial information. Physicians and nurses should be aware of relevant costs and
the cost of activities with negligible impact on patient outcomes.

Potential implications: Administrative offices often do not know what economic data could be helpful in the physicians’ or
nurses’ decisions. In addition, medical and nursing staff do not know precisely what information to ask for. Workgroups composed
of administrative and healthcare staff should define what relevant financial data should be provided and how.
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1. INTRODUCTION

The raison d’étre of healthcare organizations lies in contribut-
ing to the protection of health, which consists of improving
the effects of their activities on the health conditions of indi-
vidual patients and the community. Healthcare organizations
use human, material, and financial resources to accomplish
this mission.'1" Thus, the value created can be measured
by the patient outcomes achieved per dollar expended.?!
Service cost is a core issue for healthcare managers and
providers of funds, whether public or private.*) Costing prac-
tices contribute to the definition of healthcare organizations’
strategies and are used to design Diagnosis Related Group
(DRG)-based funding systems.[*! Inefficiencies preclude us-
ing resources for alternative purposes and fuel financial crises
with consequent governmental resource cutbacks.>% Man-
agers, physicians, and other healthcare staff are requested to
deliver high-quality services at the lowest possible cost.!”)
Being aware of the expenses of services may enable them
to allocate resources more efficiently and avoid waste.>-8]
Then, the cost analysis must be accurate and provide man-
agers and physicians with reliable information'®! to stimulate
the efficient use of resources and avoid side effects on service

continuity.[>7-8

A growing body of literature exists on healthcare ser-
vice costing and its importance as a driver for therapeutic
choices.[%*-11] However, DRG costing, cost awareness, and
the importance attributed to the economic factors have sel-
dom been considered in the same study, and there is a lack of
studies extending this kind of analysis to different classes of
hospital staff. This paper intersects the importance attributed
to the Economic Factors (economic factors importance [EFI])
with Economic Factors Awareness (EFA) among hospital
staff, thus detecting informative gaps for physicians, nurses,
and administrative employees. To do this, we first performed
micro-costing for DRG 546 and then submitted a survey on
EFA and EFI to the staff of an Italian children’s hospital.
EFA refers to DRG rates as well as DRG costs. Moreover,
awareness implies that staff members: (a) consider them-
selves capable of estimating economic aspects and (b) their
evaluations are correct. Thus, awareness is not considered
a dichotomous variable in this context; instead, it is treated
as a discrete qualitative variable, with responses assigned
values based on their adequacy.

The DRG system is a classification system for patients dis-
charged from a hospital based on the principle that similar
diseases treated in similar hospital departments with similar
procedures result in approximately the same resource con-
sumption. The assignment of each hospitalization to a spe-
cific DRG is carried out through software that gathers patient
information from the Hospital Discharge Form. Diagnoses
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and diagnostic and therapeutic procedures are described in
the Discharge Form using the ICD-9-CM classification sys-
tem. In Italy, the latest ICD version defined by the World
Health Organization has not yet been adopted. Currently,
the Italian National Health System in Italy has defined 579
DRGs. With the decree of 18 October 2012, the Ministry
of Health associated each DRG with a reimbursement rate
based on the estimated average cost of the hospitalization.
Therefore, the DRG system is used as a remuneration mech-
anism, ensuring that hospital funding depends on the volume
and complexity of healthcare provided but is independent of
the length of stay (LOS) and actual costs incurred: this fund-
ing system is aimed at improving the efficiency of healthcare
organizations by making them accountable for the use of
resources. Law 133/2008 requires hospitals to audit at least
10% of medical records to verify their appropriateness and
correspondence with the Discharge Form. This audit aims
to limit upcoding, i.e., the attribution of unnecessary or not
actually provided medical services.

Concerning cost analysis, three factors influence its qual-
ity:[!l relevance, standardization, and accuracy. The more
specific the cost object, the more relevant the cost informa-
tion: detailed cost data may modify physicians’ approach to
using resources to treat patients.['>!3] Standardizing cost-
ing methodologies is necessary to allow comparisons among
hospitals. Differences among cost estimations are not prob-
lematic when they reflect actual variations in the service
composition or the patients’ case mix;'*! however, lack of
standardization becomes critical when it corresponds to dif-
ferent costing approaches applied for the same treatment!!>!
and, even more, when costs of healthcare services are used
to define the rates in the context of a DRG-based funding
system.['®! Accuracy refers to the congruence between the
costing methodology adopted and the evaluation purpose.
For example, fixed overheads should remain unallocated
when irrelevant to a specific managerial decision.

Costing methodologies for healthcare services can be catego-
rized into four wide-ranging classes:!!”-8] micro vs. gross
costing, top-down vs. bottom-up costing. Micro and gross
costing methodologies are identified considering the accu-
racy of resource identification. Micro-costing creates a
detailed list of resources used for a patient’s care. Every
facet of a patient’s hospitalization,'”! from admission to
discharge,? is estimated from direct observation. Its appli-
cation is justified when cost estimates of a specific treatment
are still unknown or when the purpose is to analyze cost vari-
ations between two or more healthcare techniques./%-2%-2!]
Gross costing defines cost components at a highly aggregated
level (e.g., inpatient day).!*!

The second classification of healthcare costing methodolo-
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gies considers whether the cost allocation approach proceeds
top-down or bottom-up. Top-down costing values cost com-
ponents by separating out costs from comprehensive sources
(e.g., annual accounts). Indirect costs are allocated to re-
sponsibility centers and then apportioned to the cost ob-
jects according to appropriate allocation bases.!'”??] Most
of the organization’s costs are indirect; direct costs (i.e.,
costs incurred due to a specific cost object) are much less
frequent.” Bottom-up costing methods estimate costs by
identifying resources directly used for a patient, resulting
in patient-specific unit costs. While top-down approaches
usually emphasize average costs, bottom-up techniques are
adopted to measure cost variations among different medical
centers or patients.?>2* With bottom-up costing, resources
are identified by questionnaire, direct observation, or the
patient’s clinical records. It is considered more accurate than
top-down costing; however, it can be used only for individual
patient follow-ups.!1%-24!

Overheads can be allocated to services or patients through
traditional volume-based or activity-based costing (ABC)
techniques. In traditional cost accounting systems, indirect
costs are allocated to the responsibility centers in a cascading
(step-down) process; from the responsibility centers, costs
are then allocated to the healthcare services or patients. Tra-
ditional volume-based costing uses parameters such as labor,
machine hours, and square meters."-2>2%! Its main advan-
tage is the relative simplicity of system development. ABC
systems, on the other hand, consider the activities that must
be performed to deliver a service and the resources that these
activities absorb, regardless of which center of responsibility
they are performed in; thus, this system allocates resources
taking in consideration the complexity of healthcare services,
which depends on the activities to be performed. Healthcare
is a highly customized job:!®! costing each activity and con-
sidering all activities absorbed by a specific service or client
allows more precise cost allocations.”””l ABC considers a
patient’s pathway as a sequence of resource-absorbing activ-
ities. Although scholars recognize the benefits of ABC,?8]
its adoption rate is relatively low due to several difficulties in
implementing it.[!!

There is quite an extensive literature on cost awareness in
healthcare: in general, an information gap is reported. Guidet
and Beale state that intensive care unit (ICU) directors would
like to have access to a detailed description of income and
spending and are willing to integrate cost constraints into
daily practice when the system makes it practicable.l®) Chan-
dawarkar et al.’! found a gap in assessing the cost of postop-
erative complications by 53 residents in the general surgery
program medical staff. They introduced an educational tool
that measurably improved the overall understanding of the
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cost of care. In a study conducted in the UK, a question-
naire sent to 139 experts revealed that 97.1%, 95.7% and
97.1% overestimated the cost of a 14Ch urethral catheter,
Ciprofloxacin and Sildenafil, respectively, while 78.4% and
84.9% of responders underestimated the cost of a JJ ureteric
stent and Solifenacin, respectively.[?’! Schilling?**! assumed
that private medical professionals who provide services and
bill for them know the cost of most medical tests. In public
health systems, on the other hand, physicians may be aware
of costs because of their experience in the field, as well as
personal responsibility for meeting the financial constraints
imposed by the organizations’ budgets. The author adminis-
tered an anonymous questionnaire to thirty physicians about
the costs for several items used to diagnose pulmonary em-
bolism: the study demonstrates a lack of EFA and no signifi-
cant variation in the accuracy of estimates among age groups.
Other studies come to different conclusions concerning the
effect of years of experience on cost awareness. Hernu et
al.B" found that French anesthesiologists’ cost awareness
deficit was particularly evident among young physicians,
thus suggesting a relation between years of professional ex-
perience and cost awareness. This study involved junior
and senior physicians in 99 French intensive care units who
were asked to estimate the true hospital costs of 46 selected
prescriptions commonly used in critical care practice.

Levine D. et al.l®! showed that EFA led to significant cost
containment in the Hospital for Special Surgery (New York,
NY) through the recycling of wasted implants, reduction of
costly implants, and reduction of unnecessary supplies. The
cost reduction program did not sacrifice the quality of medi-
cal care and contributed to a breakdown of barriers between
medical staff, administration, and finance. Ryan, Rogers,
and Robb!'* assessed cost awareness among 326 surgeons
in different Hospitals in Ireland: the study proved that only
5.7% of surgeons received training in health economics and
needed more knowledge of the cost of surgical equipment.
Mulholland et al."® conducted a study that involved 49
radiology trainees: they found that the cost of devices was
overestimated 32.3% and underestimated 48.9% of the time.
Fabes et al.l3?! administered a survey asking to report the cost
of different types of scans, visits, medications, and tests. The
study targeted four clinical cohorts: medical students, Senior
House Officers/Interns, Mid-grade Senior registrars/ Resi-
dents, and Consultant/Attending Physicians in six hospitals
in the United Kingdom, the United States, Australia, New
Zealand, and Spain. The analysis focused on the differential
between the perceived/recalled cost and the actual cost. Only
13% of the estimations provided by the 705 clinicians were
within 25% of the actual cost.

Our study combines DRG costing, EFA, and EFI to detect
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informative gaps among different groups of hospital staff,
which are classified by role (physicians, nurses, administra-
tive staff) and years of seniority. The administrative staff
deal with economic data daily, so expecting them to have
a fair knowledge of the DRG rates and costs is reasonable.
The medical staff is less involved in economic matters. Still,
physicians are engaged in economic aspects since they must
make decisions in the patient’s treatment pathway. Therefore,
one can expect some awareness of physicians on economic
aspects, although less than for the administrative staff. Since
nurses have less decision-making responsibility than the med-
ical staff, they may be less aware of economic factors. Thus,
it can be assumed that:

H1: Among the three classes of hospital staff (i.e., physi-
cians, nurses, and administrative), nurses present the lowest
EFA.

H2: Administrative staff and physicians place greater impor-
tance on EFI compared to nurses.

Within the different classes, the level of EFA (i.e., economic
factors awareness: DRG rate and costs in different clinical
care activities) may also depend on the years of seniority: it
is reasonable to assume that longer work experience brings a
more intensive involvement in the economic aspects.

H3: Staff with extended work experience develop greater
EFA.

After estimating the EFA of different categories, it is possi-
ble to intersect this information with EFI (economic factors
importance) attributed by different staff classes.

2. METHODS

This study considers DRG 546 (i.e., Vertebral arthrodesis
except cervical with spinal deviation or malignant neoplasm)
treatments performed at IRCCS (i.e., Institute for Hospital-
ization, Care, and Research) “Burlo Garofolo,” a renowned
pediatric and maternity care specialist center in Italy. This
hospital is a public organization. In Italy, the National Health
System is 80% financed through general taxation. The rest
comes from patients’ contributions (out-of-pocket or insur-
ance coverage). These funding sources must cover the costs
of healthcare services that the law considers essential for all
resident citizens. Financial resources gathered from general
taxation at the national level are allocated to the Regions con-
sidering the resident population; then, the Regions allocate
the resources to the healthcare organizations.

In 2019, the “Burlo Garofolo” hospital’s operating revenues
amounted to EUR 76 million (95 million in 2023), including
four main sources of funding: 43% of income came from
charges for healthcare services provided (i.e., DRG rates),
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37% from the allocation of the regional health fund, 11%
from research grants and 3% from the patients.

Considering the volume of overall cases in the hospital and
the relative volume of cases treated in the individual pedi-
atric clinical areas, Burlo Hospital has modest experience
but a high focus.''® DRG 546 is the 49th by frequency in
the institution. However, considering the ministerial weight
given to the DRG (i.e., care complexity) and the frequency
of surgery, this DRG is the third for the economic impact on
the hospital.

The analysis used accounting data for 2019; these data
were considered more reliable considering the impact of
the COVID-19 pandemic crisis on hospital activities in 2020
and 2021. The study was developed in two phases: DRG
cost estimation and EFA/EFI survey.

The hospital had detailed accounting data on the cost of all
resources but lacked a cost accounting system to estimate
each DRG. Thus, the study’s first phase served as a test for
introducing a costing system. The retrospective cost esti-
mation was performed on all patients (55 cases) coded with
DRG 546. Not all patients presented the same degree of com-
plexity. Only 16 patients had Adolescent Idiopathic Scoliosis
without any other associated secondary diagnosis. Forty-five
patients also associated scoliosis with kyphosis, which in-
creases the complexity of surgical treatment due to a higher
risk of complications. Other secondary diagnoses have been
associated with the primary one, including infantile cerebral
palsy (8 cases), hemivertebra (4 cases), paraplegia (3 cases),
ataxia (1 case), Prader-Willi syndrome (1 case), spinal mus-
cular atrophy (1 case). Less complex patients within the
same DRG are more lucrative: this leads to the phenomenon
of patient selection (vertical cream skimming), which, how-
ever, has been reduced over time as the number of DRGs
has increased. The hospital considered in this study treats
extremely complex cases and is a national center for the
surgical treatment of scoliosis of various etiologies in the
pediatric age. A specialization towards DRG 546 (horizontal
cream skimming) can be recognized.

The total number of hospitalization days for patients classi-
fied in DRG 546 was 963, corresponding to an average LOS
of 17.5 days. The standard deviation was quite high (16 days)
since the average was influenced by 6 patients whose LOS
exceeded 36 days due to complications, up to a maximum of
82 days. Excluding these patients, the average LOS would
have been 12.6 days. The minimum LOS of a DRG 546
patient was 6 days. The DRG rate defined by the Ministry
of Health assumes of 25 hospitalization days: apart from the
aforementioned six patients, the LOS of all other patients
was lower than 25 days.
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The hospital department “Management Control” provided
cost and activity data and organizational information from
the operating facilities involved in the patient’s diagnosis,
care, and treatment pathway.

A top-down micro-costing methodology was chosen, with
indirect costs allocated through ABC to achieve greater ac-
curacy. The cost analysis observed the following steps: anal-
ysis of the pathology, reconstruction of the patient’s pathway,
organizational analysis of the personnel belonging to the
structures involved, analysis of instrumental and diagnos-
tic investigations, identification of cost drivers to highlight
causality between the service provided, the activities per-
formed, and the resources used.

Direct observation and structured interviews with the medical
and nursing staff mapped the patient pathway. Moreover, the
information contained in each Hospital Discharge Form and
the Operative Registry regarding patients with DRG 546 was

used. The documents showed the number of days spent in the
surgical department and the ICU, the prostheses implanted
during surgery in the operating room, and all the patient’s
diagnostic and therapeutic interventions.

Expenses incurred in support functions (e.g., administration,
facility maintenance, and cleaning) were not considered be-
cause the analysis aimed to assess the service’s production
cost and to examine the cost awareness of the physicians and
other clinical staff.

The costs of implantable prostheses, bone grafts, medical
devices, and drugs used during hospitalization, ICU, and
Operating Room activities were directly attributed to the pa-
tients (see Figure 1). The data extracted from each Hospital
Discharge Form and Clinical Record allowed for timely im-
putation of the cost to the individual patient. A “Minimum
Standard Set” of medical devices and drugs was evaluated
by mapping a standardized pathway.

Patient’s Path

Pharmaceuticals

Medical Devices :
Pharmaceuticals Protheses thmaceuthals
Medical Devices Bone grafting Medical Devices

o B

]

Q

]

B B
Q

]

[ INPATIENT DEPT. ]

[ OPER. ROOM ]

|

INT. CARE UNIT ]

Figure 1. Costs directly attributed to the patient

Top-down micro-costing associated with Activity-Based
Costing allowed the allocation of indirect costs, i.e., per-
sonnel involved in patient care, diagnosis, treatment, and
electromedical equipment. Following Cooper & Kaplan,?”!
the cost of centers identified in the financial accounting sys-
tem (e.g., the salary of nursing staff in the surgical center)
was reallocated to “activity centers” (e.g., for the nursing
staff of the surgical center: scheduled surgical activity in
the operating room) using labor hours for each activity per-
formed as a driver. The costs of activities was then allocated
to the activity center “Spinal Fusion,” which provides DRGs
546 (Vertebral arthrodesis except cervical with spinal de-
viation or malignant neoplasm), 496 (Vertebral arthrodesis
with combined posterior and anterior approach), and 498
(Vertebral arthrodesis except cervical without complications).
Costs were allocated to this activity center considering the
total LOS of patients classified in DRGs 496/498/546 com-
pared to the total LOS of all orthopedic patients. Finally, the
cost of DRG 546 was separated from that of the other DRGs
supplied by the “Spinal Fusion” activity center considering

36

the frequency of the provision of each DRG, weighted by
their complexity measured through the parameters provided
by Ministerial Decree 12/18/2008 about the average resource
consumption of each hospitalization. The higher the Ministry
parameter, the higher the care burden; consequently, it was
considered a proxy indicator of inpatient complexity based
on the assumption of a positive correlation between clinical
complexity and resource consumption. This cost-allocation
process can be visualized in Figure 2.

After completing the cost estimation phase, a survey was sub-
mitted to analyze the staff’s EFA and EFI. All subjects in the
study participated in the care and organizational management
of the patient undergoing DRG 546. The questionnaire was
administered to managerial and non-managerial healthcare
and administrative staff of the following departments: Finan-
cial Management, Planning and Control, Orthopedics and
Traumatology, Management of Health Professions, Surgery,
Anesthesia and Reanimation, and Pediatric Surgery Inpatient
area. Medical directors, nurses with coordination responsi-
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bility, nurse executives, administrative assistants, and admin-
istrative managers were involved. The questionnaire asked
healthcare and administrative professionals to indicate which
value, among 5 possible answers, was the most plausible
for the DRG 546 rate or cost of a specific resource. The
research board of the hospital approved the questionnaire’s

Costs recorded in the accounting system

Orthopedics ZNurses HH.Care Assist. | |X-Ray Technic. ENGUI. Tech.

submission at the end of September 2022. It was adminis-
tered anonymously through an internal digital platform of the
Institute (RedCap) at the beginning of October 2022. Sixty-
one questionnaires were correctly completed and submitted,
corresponding to a return rate of 73%: 22 doctors, 36 nurses,
and three administrative employees.

Other physicians

DRIVER 1:

Hours of assistance to orthop. patients
Total labour hours

Activity Centers (activities performed in Inpatient Dept., Oper. Room, ICU)

DRIVER 2:

Hospitalization days of patients DRGs 496-498-546
Eotal hospitalization days of Orthop. patients

A 4

Activity Center «Spinal Fusion»

DRIVER 3:
Frequency x complexity

S EEETEEEEE

DRG 546

Figure 2. Top-down microcosting

Respondents who believed they could estimate the DRG rate
and costs were also asked to choose, among five alternatives,
the correct value of the rate and costs. The correct answer
was scored 1; for the other four possible answers, an increas-
ing decrement of 0.25 was charged the more incorrect the
answer was. Therefore, the score for each question ranged
from O to 1. The answer “I could not provide an estimate”
was also given a score of 0. The maximum achievable total
score was then normalized on a scale from O to 10, and the
average value (i.e., 5) was defined as the threshold. The
data collected about the awareness of the DRG’s economic
aspects then intersected with the importance of economic
factors such as the DRG rate and the cost of resources in
different phases.

To assess the average importance attributed to economic fac-
tors by the different professional groups, a weighted average
was calculated by assigning numerical values to each of the
three possible responses: very important = 1, important =
0.5, and unimportant = 0.
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The hospital staff was categorized as follows by role and
years of seniority:

(a) Role: medical staff (physicians, directors of departments),
nursing staff (nurses, healthcare assistants, technicians), ad-
ministrative staff.

(b) Years of seniority in their professional role: 0-5, 6-15,
16-20, > 20.

3. RESULTS

As shown in Table 1, the margin for the hospital from DRG
546 to cover overheads is quite low. In Table 1, costs refer
to a specific patient: staff costs are based on the daily cost
reported in Table 2, times the number of days the patient
spends in the different departments. The LOS for the patient
considered in the table was 20 days: 17 days in the Inpa-
tient Department and three days in the Intensive Care Unit.
Direct costs were detected from the surgical register (i.e., a
document written by the doctors after completing surgery).
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Table 1. The cost of a DRG 546 patient (daily cost shown in patient’s length of stay)

DRG: 546 - Ordinary hospitalization

Staff Cost (€) Materials Cost (€)
Area Orthopedics Anesthesiologist Nurse H. Care Xeray  Neur. Other Med. Prosthesis Bone Toeal
Assist. Tech. Tech. medical Dev. graft
Inpat.Dept. 634 4,763 2,137 28 7,562
Operat. Room 957 1,041 1,613 17 57 1,350 1,522 5,538 768 12,863
Inten. Care Un. 930 1,473 161 37 2,601
Others 212 212
Cost (C) 1,591 1,971 7,849 2,315 85 1,350 212 1,559 5,538 768 23,238
DRG rate (T) 24,822
Margin (T-C) 1,584
Table 2. Daily cost of the professionals involved in DRG 546
DRG: 546 - Ordinary hospitalization
Daily Staff Cost Materials Cost

Area ]fl€)c . . - (DC: direct cost) .

Orthopedics Anesthesiologist Nurse A.ssi::.e Tel:l?.l Tee:l: Me d:. Med. Dev. Prosthes. G::fet
Inpat. Dept. 37 280 126 28
Operat. Room 957 1,041 1,613 17 28 1,349 DC DC DC
Inten. Care Un. 310 491 53 DC
Others 60

Table 3. Awareness of economic aspects: Personnel classified by Professional Area

Prof. Area  Un. Co. An. Wr. An. p-value Prof. Area  Un. Co. An. Wr. An. p-value
DRG rate Administr 1 2 0 . Administr 0 1 2

Nursing 32 2 2 .000 Nursn}g Nursing 19 7 10 27

Intensive Care

Medical 11 2 9 Medical 13 5 4
Medical act. Administr 0 0 3 Administr 1 2 0
Othopedic. Nursing 29 1 6 .01 Neurophys. Nursing 29 4 3 .02
Inpat. Dept.  pegiical 15 3 4 Technician Medical 12 3 7
Medical act. Administr 0 1 2 Health Care Administr 1 1 1
Surgical. Nursing 29 2 5 .001 Assistant Nursing 26 2 8 17
Intervent. Medical 6 7 Inpat. Dept. Medical 18 0 4
Medical act. Administr 1 2 Health Care Administr 1 0 2
Anesthesiol. Nursing 22 3 11 .003 Assistant Nursing 25 2 9 .32
Inten. Care.  pegical 4 14 Int. Care. Medical 18 1 3
Medical. Act.  Administr 0 3 Health Care Administr 1 0 2
Anesthesiol. Nursing 25 4 7 .000 Assistant Nursing 24 5 7 12
Surgic. Inter. pedical 4 14 Surgic. Inter.  Medical 18 3 1
Nursing Administr 3 Administr / 0 3
Inpatient Dept.  Nursing 22 6 .01 Medical Devices Nursing / 6 30 1.0

Medical 15 1 6 Medical / 4 18
Nursing Administr 0 1 2
Surgical Nursing 22 4 10 .23
Intervent. Medical 1“2 6

Note. Un.: Unable to evaluate; Co.An.: Correct answer; Wr.An.: Wrong answer. Number of respondents: 3 administrative staff, 36 nurses, 22 physicians
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Table 4. Average EFI score per professional group

Not Important (= 0) Quite Important (=0.5)  Very important (= 1) Total Average EFI
Physicians (22) 1 11 10 22 0.70
Nurses (36) 5 19 12 36 0.60
Administrative staff (3) 0 1 2 3 0.83

Regarding EFA, Table 3 classifies respondents by profes-
sional group, and 13 economic factors are considered. Most
of the responding doctors and nurses considered themselves
unable (Un.) to estimate the DRG’s economic aspects. More-
over, the table shows that most of those feeling confident
made a wrong estimate (Wr.An.). Data were also collected
considering the employees’ years of experience, but they
are not reported here due to their scarce significance. Given
the limited size of the sample examined, the p-value was
calculated to evaluate the likelihood that hypothesis H1 is
not random. A value below .05 indicates a high probability
that the hypothesis — that doctors and administrative staff
(considered together) are more aware of economic factors —
is confirmed.

As shown in Table 4, the group of nurses attached less im-
portance to EFI than the doctors and administrative staff.

Table 5. EFI by professional group intersected with EFA
normalized score

How important do you think it is to be

Normalized EFA score
aware of economic factors in healthcare?

PHYSICIANS (22 respondents) >5m=1) <5m=0)
Very important 2(33.3) 8 (50.0)
Quite important 4 (66.7) 7 (43.8)
Not important 0(0.0) 1(6.2)

NURSES (36 respondents) >5m=1) <5m=0)
Very important 4 (50.0) 8 (28.6)
Quite important 4 (50.0) 15 (53.6)
Not important 0(0.0) 5(17.9)

ADMINISTRATIVE STAFF (3 respondents) >5 (n=1) <5m=0)
Very important 2 (66.7) 0(0.0)
Quite important 1(33.3) 0(0.0)
Not important 0(0.0) 0(0.0)

The results of the questionnaire on EFA and EFI are summa-
rized per hospital staff class in Table 5. The results can be
visualized in more detail through a graph.

Figure 3 illustrates the intersection between EFA and EFI
for each professional group. The size and position of the
bubbles represent the number of respondents and the score
they obtained, respectively.
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Figure 3. Importance attributed to EFI and staff’s EFA
standardized score: Overall view

4. DISCUSSION

4.1 The information gap

Unsurprisingly, the administrative staff and physicians felt
more confident about economic aspects than the clinical
staff. Overall, in nearly 90% of cases, administrative em-
ployees believed they could provide an evaluation; moreover,
all scored more than 5, and one approached a score of 10.
The average normalized score for the administrative staff
was 7.19/10. Physicians declared they could not provide the
requested estimate for 57% of the analyzed aspects; the per-
centage was even higher for nurses (70%). Only 10% of the
nurses’ answers were right (13% for physicians), suggesting
a modest knowledge of the economic aspects. Despite the
slightly higher percentage of physicians providing the correct
answers on economic aspects, nurses’ average normalized
score was almost the same as the physicians’ (3.6/10 vs.
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3.4/10). Hypothesis H1 is only partially confirmed. Admin-
istrative staff and physicians feel more confident than nurses
in providing estimates of economic factors; however, nurses
demonstrate, on average, the same capability as physicians
to evaluate DRG costs and rate. The survey also indicates
that doctors and nurses, on average, are more aware of the
costs of the activities in which they are directly involved than
any other economic aspect.

H2 is confirmed: data show that the EFI is higher for the ad-
ministrative staff, followed by physicians, and then by nurses.
H3 is disconfirmed, as data suggest that the informative gap
is unrelated to the length of work experience.

Nurses and physicians have limited awareness of the eco-
nomic aspects of DRGs, yet they consider these aspects
critical. In most cases, the estimates provided by medical
and nursing staff on the costs of the resources used in the
process were far from reasonable. Among the nurses, more
than half (i.e., 19) scored O or very close to 0, but only five
respondents did not regard economic aspects as significant.
15 of the 22 physicians scored less than 5/10, while only one
considered the financial aspect not important. This indicates
an informational gap that needs to be addressed.

4.2 Addressing the information gaps

Findings show that different professional groups have dif-
ferent EFA and attach different levels of importance to the
economic aspect. This suggests that the information gap
may manifest differently across different professional groups,
with different groups needing different types of information.
Providing extensive economic and financial data indiscrimi-
nately to all staff may not be beneficial. The administrative
department has to monitor the hospital’s ability to cover
costs; for this reason, they must recognize any waste of re-
sources and evaluate the margin generated by each DRG to
cover overheads. Thus, the administrative staff is particularly
interested in assessing DRGs’ margins to cover common
costs. The analysis indicates that this margin is negligible on
DRG 546. Consistent with findings from other studies,?”!
the operating room cost affects the overall DRG cost more
significantly than other clinical care areas. Some expenses
depend on time spent on activities or the number of inpa-
tient days, while others are patient-specific (e.g. prostheses).
Since patient-specific factors influence costs, the DRG mar-
gin varies based on each patient’s condition.

DRGs’ rates are fixed but offset by costs that vary depending
on multiple factors, some of which are controllable by the
hospital (e.g., the number of days of hospitalization), while
others are not (e.g., prostheses). Fixed DRG rates aim to hold
hospitals accountable for their efficiency by encouraging cost
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containment. However, a fixed rate also transfers the risk
associated with patient-specific costs to the hospital. To miti-
gate this, reimbursement for patient-specific expenses should
be extrapolated from the rate to cover only costs depending
on the hospital’s efficiency level.

Regarding medical and nursing staff, reducing the informa-
tion gap requires understanding its causes and the specific
information needs of each category. Both doctors and nurses
have demonstrated a certain level of economic awareness
(EFA) for activities requiring their direct involvement and
for medical devices, while they are largely unaware of other
economic aspects, including the DRG rate.

The lack of EFA can be attributed to two main factors. Firstly,
medical and nursing staff pay more attention to care issues
than managerial aspects: their time is almost entirely dedi-
cated to patient care and treatment, with increasingly heavy
workloads due to the structural shortage of healthcare person-
nel throughout the Italian healthcare system. Physicians often
consider patient care as their sole responsibility. However,
the study’s findings, particularly the data on the importance
of EFI, suggest that this does not preclude physicians’ in-
terest in economic aspects. This awareness enables them to
make informed decisions that, while prioritizing the patient’s
primary interest, respecting medical autonomy, and adhering
to medical protocols, also safeguard the hospital’s economic
sustainability.

Secondly, administrative staff do not convey economic in-
formation to other professional groups because they do not
know exactly what information is needed. Financial informa-
tion is not communicated to healthcare personnel even when
it is readily available (such as the DRG rate), and conveying
it would not require any sophisticated control system. It is
therefore necessary to (a) understand what information might
be useful for doctors and nursing staff and then (b) define
how it should be collected and reported to the recipients.

If, on the one hand, administrative staff do not know doctors’
and nurses’ information needs, on the other hand, health-
care staff lack financial skills and do not know exactly what
information they could request. Training medical and nurs-
ing staff would thus be a first step towards reducing the
information gap. However, providing them with too much
financial information could be as counterproductive as not
providing any at all. Based on cost accounting principles,
it can be stated that the information useful to doctors and
nurses pertains exclusively to the so-called relevant costs,
i.e., costs associated with alternative methods of executing a
specific phase of the therapeutic process while maintaining
an unchanged level of appropriateness. All costs that do not
show variations between alternative treatment methods are
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not modifiable and, therefore, are not interesting to clinical
staff. In other words, it is not important for clinical staff to
know “the cost of the DRG” or “all the costs of the resources
used” but only the cost of those resources used differently
in alternative clinical treatments resulting in the expected
patient outcome. This implies that the information gap of
clinical staff should be filled by starting to identify the re-
sources whose use changes in relation to possible alternative
treatments.

Another consideration must be made regarding the cost of
activities performed (such as clinical exams and other proce-
dures conducted during the patient’s stay or operation). It is
essential to compare activity costs with the potential benefits
for the patient. Identifying activities that incur costs without
providing significant patient benefits or only yielding negli-
gible effects is crucial. Such activities should be eliminated.
This evaluation should be conducted by the physician, con-
sidering both the cost and the clinical value of the activity.
Therefore, the hospital should maintain a list of activities that
do not impact the appropriateness of the therapeutic process
if omitted.

Certain professional roles are pivotal in identifying and re-
porting relevant information. For instance, nursing coordi-
nators involved in procurement and inventory management
have access to economic data and can assist administrative
staff in identifying pertinent information based on the princi-
ples outlined.

4.3 Limitations and future directions

The primary limitation of this study is its focus on a single
hospital. Additionally, the hospital is part of a public health-
care system financed through DRGs, where the reference
context can significantly influence the availability of cost
information and cost awareness among hospital staff. Fur-
thermore, only one DRG is considered. While this aspect
has little impact on measuring the importance attributed to
economic aspects — since the relevant questionnaire ques-
tion was general and did not specifically refer to DRG 546
— all questions on cost awareness specifically referred to
this DRG. Therefore, awareness of the economic aspects of
other DRGs could differ. Given that the study is based on
the analysis of a single case, the results are not generalizable.
However, the aim was not to provide definitive data on the
information gap but to assess whether this gap can manifest
differently across various professionals and phases of patient
treatment.

Another limitation of the analysis is the lack of investigation
into what information on economic aspects medical staff and
nurses believe they need in the specific context of DRG 546.
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This should be the starting point for each hospital to define
the contents of the economic information system to support
doctors and nurses effectively and may be a future direction
of research.
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