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Factors related to cost-effective use of palliative care services in Tiirkiye
Tiirkiye'de palyatif bakim hizmetlerinin maliyet etkin kullanimina iligkin faktorler
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Abstract

Introduction: The aim of this study was to determine the components affecting the cost in palliative care (PC) and to determine how much they
affect this cost separately and to evaluate the relationship between PC components and PC cost in order to determine the cost table of both the
patient and the hospital in a more planned way and for a more cost-effective management.

Methods: This was a retrospective cohort study. Data on patients, demographic characteristics, chronic disease profiles, duration of antibiotic use,
antibiotic costs, length of stay, presence and number of hospital infections, feeding methods, opioid use, mortality rate, presence of decubitus
ulcer, central venous catheter and tracheostomy were evaluated to determine their effects on cost.

Results: No significant relationship was found between cost of palliative care and mortality, age, gender, opioid use and chronic diseases. The
cost of palliative care for the cancer group was statistically lower, with an average daily cost of $177. Length of stay, decubitus ulcers, duration of
antibiotic use, number of nosocomial infections, presence of central venous catheter and tracheostomy, and nutritional status showed a positive
correlation with cost of palliative care.

Conclusions: It was observed that some components of PC were associated with high costs, but mortality was independent of costs. While
calculating the cost-effectiveness in PC, mortality should also be taken into consideration along with other components, and PC efficiency should
not be ignored while targeting cost-effectiveness.

Keywords: Cost, cost effectiveness, palliative care

Oz

Giris: Bu ¢alismada palyatif bakimda (PB) maliyeti etkileyen bilesenlerin belirlenmesi ve bunlarin ayr1 ayri bu maliyeti ne kadar etkiledikleri ve
hem hastanin hem de hastanenin maliyet tablosunu daha planl bir sekilde belirlemek ve daha maliyet etkin bir yonetim amaciyla PB bilesenleri
ile PB maliyeti arasindaki iligskinin degerlendirilmesi amagland1

Yontem: Bu retrospektif bir kohort ¢alismasidir. Hastalarin demografik ozellikleri, kronik hastalik profilleri, antibiyotik kullamim siireleri,
antibiyotik maliyetleri, kalis siireleri, hastane enfeksiyonu varlig1 ve sayisi, beslenme yontemleri, opioid kullanimi, mortalite orani, basi yarasi
varlig1, santral vendz kateter ve trakeostomiye iliskin veriler incelendi. Maliyet lizerindeki etkileri degerlendirildi.

Bulgular: Palyatif bakimin maliyeti ile mortalite, yas, cinsiyet, opioid kullanimi ve kronik hastaliklar arasinda anlamli bir iligki bulunamadi.
Kanser grubu i¢in palyatif bakimin maliyeti istatistiksel olarak anlamliydi( p=0.025) ve ortalama giinliik maliyet 177,5 $ idi. Hastanede kalis
stiresi, dekiibit iilseri, antibiyotik kullanim siiresi, hastane enfeksiyonu sayisi, santral venoz kateter ve trakeostomi varligi ve beslenme durumu
palyatif bakimin maliyeti ile pozitif korelasyon gosterdi.

Sonug: PB'In bazi bilesenlerinin yiiksek maliyetlerle iligkili oldugu ancak mortalitenin maliyetlerden bagimsiz oldugu goriildii. PB'da maliyet
etkinligi hesaplanirken diger bilesenlerle birlikte mortalite de dikkate alinmali, maliyet etkinligi hedeflenirken PB verimliligi de goz ardi
edilmemelidir.

Anahtar Kelimeler: Maliyet, maliyet etkinlilik, palyatif bakim
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1. Chronic diseases, age and opioid use do not affect the cost of palliative services.
2. In patients with tracheostomy, the presence of infection, the number of infections, the presence of pressure sores, the use of central
venous catheters, the use of antibiotics, the length of hospital stay and nutritional status affect the cost of palliative services..
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Introduction

Palliative care (PC) services involve a wide range of services delivered by professionals, including physicians, nursing, support workers,
paramedics, pharmacists, physiotherapists and volunteers, to support terminally ill patients and their families [1]. PC improves the quality of life
of patients and their families having difficulties associated with life-threatening illnesses, with a holistic approach [2]. Effective use of PC services
reduces unnecessary hospital admissions and the use of health services including primary care and intensive care units [3].

It is known that PC components determine quality in care management. These components include age, aetiology, pain control, physical therapy
and rehabilitation, nutritional support, decubitus ulcers, presence of tracheostomy and catheters, social financial support, susceptibility to
infections/other diseases, psychological and spiritual support to patients and/or relatives and caregivers, and home care units. Studies have shown
that the higher the number of components in PC, the higher the cost of the care. In one study, age, sex, daily habits, activities and number of
chronic conditions were found to increase both public and private expenditures. A study evaluating the predictors of end-of-life costs revealed
three variables, time of death, functional status and living arrangements, as important indicators of cost [4].

The range for PC cost is wide, not only between countries but also in the same country. For example, the average expenditure of primary health
insurances in expert PC ranged from £186 to £6213 ($239 to $7981) in 2010 and 2011 per death in the United Kingdom [5]. The cost of PC for
palliative inpatients in Romania is $96 per day whereas Bickel gave the daily cost of PC as $452 [6][7]. These differences in cost calculations
may be due to the consideration of the results obtained from the package invoices of reimbursement systems. Adequate national policies are needed
to minimize the variability in cost of PC and maximize the service obtained.

For PC service to be provided more cost-effectively, it is necessary to know the pay items in the current application. In this study, it was aimed to
identify costly components in PC and to evaluate the relationship between PC components and the cost of PC.

Methods

Data on patients’ demographic characteristics, chronic disease profiles, duration of antibiotic use, antibiotic costs, length of stay, presence and
number of hospital infections, feeding methods (E: enteral; P: parenteral; and EP: enteral & parenteral), opioid use, mortality rate, presence of
decubitus ulcer, central venous catheter and tracheostomy were evaluated to determine their effects on cost. Cost refers to the total care expenses
incurred during a single stay in the PC unit. Cost data were obtained from the hospital information management system. Daily monitoring,
laboratory results, drugs, consumable materials, bed fees and other treatment fees of the patients were recorded.

The Number Cruncher Statistical System (NCSS) 2007 program (Kaysville, Utah, USA) was used for statistical analysis. Mann-Whitney U test
was used to compare descriptive statistical measures (mean, standard deviation, median, frequency, ratio, minimum and maximum) as well as two
groups of variables that did not show normal distribution in comparison to the quantitative data. Kruskal-Wallis test was used to compare groups
of three or more that did not show normal distribution. Statistical significance was determined at p < 0.05 level.

Ethical Approval
This study was carried out between May 2018 and May 2020 in the PC unit at the hospital. The study protocol was approved by the Ethics
Committee of the Hospital (2011-KAEK-25 2018/ 03-10). A total of 133 patients were screened retrospectively.

Results

A total of 133 patients, 44.4% female (n=59) and 55.6% male (n=74), were screened retrospectively. The participants’ ages ranged from 18 to 97
years, with an average of 67.9 + 19.4 years. The hospitalization period ranged from 3 to 114 days, with an average of 28.8 + 22.1 days. The
duration of antibiotic use ranged from 0 to 84 days, with an average of 20.5 + 17.8 days. The cost of antibiotics ranged from 0 to $3035 (median=$
335 ),with an average of $570+661. The cost of PC (Table 1) ranged from 468,1 to 19,891$ (median=$ 3919 ), and the average cost was
5392+4382$. The results revealed that the chronic disease profiles, age (r: -0.140, p=0.107), mortality (p=0.462), opioid use (p=0.730) (Table 2)
and gender (p=0.449) did not significantly affect the cost. On the other hand, the presence of infection (r: 0.698, p=0.001), number of infections
(p=0.001), presence of decubitus ulcers (p=0.016), use of central venous catheters (p=0.003) in patients who underwent tracheostomy (p=0.001),
antibiotic usage (r: 0.850 p=0.001), length of stay(r: 0.953, p=0.001) (Table 3) and nutritional status (p=0.001) had significant effects on the cost.
The cost was higher in the EP group than the E group (p=0.001) and the P group (p=0.010). There was no statistically significant difference
between the E and P groups in terms of cost (p=0,190). The presence of malignancy resulted in a statistically significant difference (p=0.025) in
the cost of PC. Lower costs of care were observed in cases with malignancy.

Table 1. General characteristics of the participants

Age (years) Min-Max (Median) 18-97 (74)
Average + Standard Deviation 67.90+19.42

Gender Female (%) 59 (44.4)
Male (%) 74 (55.6)

Length of hospital stay (days) Min-Max (Median) 3-114 (22)
Average + Standard Deviation 28.89+22.10

Antibiotic duration (days) Min-Max (Median) 0-84 (15)
Average=x Standard Deviation 20.59+17.86

Antibiotic cost ($) Min-Max (Median) 0-3035 (335,3)
Average + Standard Deviation 570 £ 661

Total cost of palliative care ($) Min-Max (Median) 468.1-19,891 (3919)
Average + Standard Deviation 5392 +4382
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Table 2. Total costs of palliative care according to chronic diseases and other components

Total cost of palliative care (Dollar)
n Min-Max (Median) Average + Standard Deviation p-value

Gender Female 59 468 -16691 (3853) 492743844 A0.449
Male 74 517-19891 (4128) 5762+4760

Alzheimer’s No 108 | 468-19891 (3886) 524744418 A0.339

disease Yes 25 | 985-14849 (4989) 6017+4251

Parkinson’s disease No 126 | 468-19891 (3963) 529244244 A0.559
Yes 7 2177-18370 (3467) 7190,626572

Malignancy No 101 | 468-19891(4200) 5862,9+4599 A0.025*
Yes 32 768-14239 (2955) 3906,6+3242

Chronic thyroid disease No 107 | 517-19891 (3687) 5074,5+4164 A0.117
Yes 26 | 468-18370 (5887) 6699,7+5065

Heart failure No 105 | 468-19891 (3919) 5455,1+4402 A0.643
Yes 28 517-17344 (4041) 5156,4+4374

COPD No 117 | 468-19891 (3853) 5360,3+4415 A0.668
Yes 16 1099-17344 (5036) 5625,3+4258

Diabetes No 86 675-19891 (4232) 5770,94+4821 A0.421
Yes 47 468-13369 (3639) 4699,2+3374

Cerebrovascular diseases No 66 468-19891 (3741) 5447,8+£4699 A0.743
Yes 67 517-18387 (4008) 5337,5+4080

Hypertension No 76 675-19891 (3886) 5282,7+4146 A0.892
Yes 57 468-18387 (4008) 5538,2+4712

Coronary artery disease No 111 | 468-19891 (4200) 558844393 A0.109
Yes 22 | 517-18370 (3503) 4404,4+4284

Chronic renal No 101 | 517-19891 (4008) 5471,2+4419 A0.670

failure Yes 32 468-17344 (3790) 5142,8+4320

Chronic liver disease No 122 | 468-19891 (4066) 5520,3+4387 A0.099
Yes 11 873-14239 (1781) 3971,8+4263

Hyperlipidemia No 107 | 468-19891 (3639) 5209,7+4308 A0.170
Yes 26 944-17344 (4943) 6143,4+4685

Opioid use No 111 | 468-19891 (3919) 5439,7+4412 A0.730
Yes 22 768-16691 (3717) 5152,7+4320

Nutritional E 70 468-19891 (3169) 4576,9+4465 A0.190

status P 7 873-4608 (2440) 2522,3+1477
E/P 56 1247-17344(5561) 6770+4124

Number of Nosocomial infections No 37 517-9102 (1762) 2123,8+1554 B0.001**
1 infection 36 468-9449 (3768) 4160,84+2233
2 infections 36 1184-1989 (5500) 6849,2+4526
> 3 infections 24 2701-18387 (9553) 10092,8+4659

Mortality No 92 468-19891 (4199) 5618,4+4562 A0.462
Yes 41 768-17344 (3612) 4884,5+3954

Decubitus ulcer No 47 468-19891 (3160) 430043878 A0.016*
Yes 86 517-18387 (496) 5989,1+4545

Central catheter No 99 517-18387 (3572) 4728,9+3884 A0.003**
Yes 34 468-19891 (5560) 7323,5+5181

Tracheostomy No 77 768-14849 (3467) 4195,3+3264 A0.001**
Yes 56 468-19891 (5788) 7038+5157

aMann Whitney U Test, ®PKruskal Wallis Test

Table 3. Factors affecting the total cost of palliative care

, *p<0.05, **p<0.01, COPD: Chronic Obstructive Pulmonary Disease

Total cost of palliative care ($)

r P
Age (years) -0.140 0.107
Number of Nosocomial infections 0.698 0.001**
Length of hospital stay (days) 0.953 0.001**
Antibiotic duration (day) 0.850 0.001**
Antibiotic cost (3$) 0.778 0.001**

r: Spearman’s correlation coefficient. **p<0.01

)\
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Discussion

The cost of palliative care per patient was between 468.1-19,891,8$ and the average cost was 5392,2+4382$. No significant relationship was found
between cost of palliative care and mortality, age, gender, opioid use and chronic diseases. The cost of palliative care for the cancer group was
statistically lower, with an average daily cost of $177. Length of stay, decubitus ulcers, duration of antibiotic use, number of nosocomial infections,
presence of central venous catheter and tracheostomy, and nutritional status showed a positive correlation with cost of palliative care.

There are studies in the literature suggesting that the population at the end-of-life increases health expenditures [8]. In a palliative care study
conducted in 2017, Bynum et al. reported that the probability of costs remaining high decreased as age increased [9]. In our study, no relationship
was found between age, gender and cost.

The literature has reported an increase in healthcare costs and the use of resources in cases where additional chronic diseases were present.
Increased healthcare costs are linked to primary and specialist health services, drug use, emergency department admissions and increased length
of stay [10]. Patel et al. reported an average cost of $48,550 per hospitalization for terminally ill liver disease patients receiving palliative care. In
our study, there was no correlation between chronic disease profile and cost [11].

Between 2007 and 2011, May et al. reported that the average cost of palliative care for 256 cancer patients was $11,150 [12]. Oliver etal. calculated
the costs of all hospitalizations and costs from diagnosis to death and reported a cost of £11,556 per patient in 109 malignant cases [13]. In our
study, only spot hospitalization costs of the patients were calculated, and the cost of care for patients with malignant tumours was $3906 per person
on average. This value is significantly lower due to the short length of stay of patients suffering from malignant tumours compared to other patients.
In another study carried out in 2011, Kart determined that the invoicing costs for terminally-ill cancer patients followed up in the intensive care
unit were $279 per day and $3716 in total [14]. These were doubled when incidental expenditures such as palliative care, nutrition and antibiotic
expenses were added. However, the cost calculation was based on intensive care unit bills subsidised by the SSI in the intensive care units. The
average daily cost for cancer patients with malignant tumours in our palliative care centre was $177 and the cost for patients with malignant
tumours was also significantly lower in a previous study [15]. Since the life expectancy of cancer patients is low, the length of stay is short; this
consequently lowers the cost. However, the daily costs of care for cancer patients were similar in our assessment. Most of the studies on the cost
of palliative care in the literature are directed towards cancer patients, whereas this study included all patients in need of palliative care.

In addition, the authors found correlations between nosocomial infections, antibiotic use and length of stay. It was concluded that prolonged
survival or prolonged hospitalization leads to increased risk of infection [16]. Dagli et al. published a study indicating the presence of a vicious
cycle between the cost of antibiotics and palliative care [17]. In our study, we observed that the use of antibiotics positively correlated with the
cost of care in the palliative care unit. However, the cost of antibiotics ($570) is a small part of the cost ($5392). This should be taken into account
when discussing antibiotic usage in palliative care units.  In 2006, the average cost of care per patient with decubitus in the United States was
reported to be $48,000. The cost of a decubitus treatment per case is between $20,900 and $151,700 , and the annual cost is around $11 billion
[18]. In Tiirkiye, there are a few studies onthe cost of decubitus ulcers, including a cost analysis of decubitus ulcers by some private health
institutions [19]. According to the 2014 data of these health institutions, the cost per case of decubitus ulcers in stage | was calculated as $265, in
stage Il as $1200 and in stage I11 as $308. In our study, we examined the relationship between cost and decubitus ulcers. The cost of care for cases
without decubitus ulcer was $4300. Although we did not calculate the cost of decubitus treatments separately, the cost for cases with decubitus
ulcers increased to $5989. The factors that affected the cost included skin and soft tissue infections from decubitus ulcers.

In our palliative care unit, a tracheostomy cannula was present in 42.1% (n=56) of our patients. The cost was significantly higher for patients with
a tracheostomy cannula. Tracheostomy is the fifth most common cause of re-hospitalization after the procedure [20]. Increased costs may therefore
be associated with hospitalization.

In our study, the rate of insertion of central venous catheters in our palliative care unit was 25.6%. Numerous complications are associated with
the placement of central venous catheters. The most common complication is bleeding in the early period and infection in the long-term. In our
study, the cost of care for patients with central venous catheters was significantly higher than for those without, suggesting a link between cost
and long-term catheter-associated infections.

The number of publications investigating the relationship between nutrition and cost has increased over the last decade. Naberhuis et al. reviewed
5646 publications and reported that malnutrition can increase care costs and length of stay . Malnourished individuals are more likely to experience
complications (delayed wound healing, pressure ulcers and infections), longer length of stay and a higher risk of death [21]. In our study, the cost
of care for EP-fed patients was significantly higher than the cost of care for E or P-fed patients. The cost increased as nutritional intervention
increased.

In our study, the rate of narcotic use was 16.5% (n=22). In a study on opioid cost, the relative cost of opioids to income was higher in developing
countries [22]. We did not calculate the cost of opioids in our study; however, we found that the use of opioids did not lead to an increase in costs
in the palliative care unit. Although there were no problems in accessing opioid-derivative drugs in our palliative care unit, the rate of opioid use
was low. This is because patients and their relatives avoid opioid use for fear of addiction.

A study conducted in Canada highlighted the highest cost of palliative care in inpatient wards, with the public health system playing the biggest
role in meeting the cost [23]. In our study, there was a close relationship between length of stay and cost. The medical expenses of the patients
hospitalized in our palliative care unit were covered by the SSI on a large scale; however, this did not include the fees of a professional caregiver
or support for the patient's relatives. Hoover et al. found that the average annual medical expenditure for people aged 65 years and over ($1996)
was $37,581 in the last year of life, whereas Yu et al. estimated that the total social cost of end-of-life care was $34,197 per patient over the entire
palliative period(an average of 4 months) [24]. In our study, the average monthly cost of hospitalization in the palliative care unit was 5392 +
43828$. Vogl et al. reported the cost of palliative care as £5763 . In this study, the length of stay in palliative care was reported as an important
cost factor [25].

In our study, common components of palliative care (tracheostomy, catheter or feeding tube requirement, antibiotic dependence with decubitus
ulcers and immobilization) were associated with high costs; however, mortality was not statistically related to cost. This is an indication that
economic limitations do not interfere with life expectancy. In this way, it is understood that there is no contradiction with the palliative care
philosophy of "not prolonging life but also not shortening™. It can be said that a palliative care model that does not conflict with palliative care
targets is acceptable. It is also important to note that a combination of low costs and high death rates can be considered a violation of the right to
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life, and a high cost-high mortality rate can be an indication of resource mismanagement. Therefore, determining the effectiveness of palliative
care after a mortality-cost comparison will be the best approach.

Gardiner et al. suggested that the cost in palliative care should be overestimated rather than assessed by the individual component elements that
affect the cost of palliative care [26]. At the end of this study, it was emphasized that components of the cost should be taken into consideration.
However, the decrease in cost calculation is immediately noticeable. Numerous studies in the literature use estimated figures obtained from social
security institutions or insurance companies when calculating costs of interrupted programme packages. In our study, the cost analysis was carried
out without taking into account the patient-based programme package and without considering the invoiced or paid amounts. Individual expenses
were calculated manually one by one. All amounts corresponding to laboratory, consumables, examination, imaging, medicine and services were
retrieved from patient records.

One expenditure item that we could not provide and was thus excluded from this study is the care fees paid by the state to caregivers. Household
income is calculated as disability salaries paid to patients in need; however, these costs are also paid for by the state while the patient is still in the
hospital. Gardiner et al. emphasized that insensitive care costs account for a large percentage of costs and therefore place a heavy financial burden
on informal caregivers. This situation, which can be described as insensible loss, constitutes the limitation of our study [26].

If we compare it with palliative care costs in Tiirkiye, in a study conducted by Disli Z. et al. in the palliative service of Malatya Education and
Research Hospital, the average cost per patient was calculated as $631, while in our study the median value was $3919. They determined the daily
bed cost as $560, non-antibiotic drugs as $560 and the nutrition fee as $89 [27].

In addition, in our hospital, no material is purchased by the patient's relatives and all expenses are covered by our hospital. No material or
medication such as catheters, cloths, antibiotics are paid for by the patient, so there is no impact on the cost figures. On the other hand, in choosing
antibiotics for patients, empirical treatment was started first and then the drugs were revised according to the culture results.

In conclusion, it was observed that some components of PC were associated with high costs, but mortality was independent of costs. While
calculating the cost-effectiveness in PC, mortality should also be taken into consideration along with other components, and PC efficiency should
not be ignored while targeting cost-effectiveness. PC services should target a better end-of-life accompanied by the lowest cost and best fit for the
PC description.

Limitations

Cost variability due to the difference in antibiotic and treatment protocol application of each center will affect the results of the study. In addition,
in practice, doctors' willingness to discharge their patients is a subjective issue and will directly affect the cost when the hospital stay is prolonged.
Due to such features, the fact that the study is not multicentered is a limitation of the study.

Conclusion

It was observed that some components of PC were associated with high costs, but mortality was independent of costs. While calculating the cost-
effectiveness in PC, mortality should also be taken into consideration along with other components, and PC efficiency should not be ignored while
targeting cost-effectiveness.
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