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A B S T R A C T  

Pa tient - reported out comes and eco nomic as pects of Pal lia tive Care (PC) pro vi sion in low - income coun tries 
(LIC) are un der - studied. Demon strat ing the eco nomic value of PC is key to sus tain abil ity and guid ing health 
care pol icy. Our pre lim i nary data in Ethiopia demon strated a wide spread need for PC, poor ac cess to it, and 
high out of pocket pay ments (OOP). We sus pect that in this and other LIC, PC may func tion not only to re duce 
suf fer ing but also as a poverty re duc tion strat egy. 

We are con duct ing a ran dom ized con trolled trial of stan dard On col ogy care ver sus stan dard On col ogy care 
plus PC in newly di ag nosed can cer pa tients in Ad dis Ababa. Ninety - seven adults pre sent ing to On col ogy Clinic 
will be ran dom ized in a 1:1 ra tio. Sub jects re ceiv ing PC will meet with a PC provider at time of en roll ment 
and at fol low up vis its in their homes. All sub jects will be as sessed via ques tion naire at en roll ment and fol low - 
up On col ogy vis its at 8  ±  4 and 12  ±  4 weeks. A cost - consequence analy sis will be per formed, to in clude: pa - 
tient - reported OOP and health care uti liza tion, the lat ter to be as sessed through chart ad ju di ca tion. Out comes 
will in clude change in African Pal lia tive Care As so ci a tion Pal lia tive Out come Score, changes in OOP and 
health care uti liza tion. 

We hy poth e size that the cost of home - based PC will be off set by im prove ments in pa tient - reported out - 
comes, de creased OOP and health care uti liza tion, ren der ing PC cost - effective in this LIC. These find ings may 
lead to wide spread dis sem i na tion of an ef fec tive, sus tain able and cost - saving pub lic PC de liv ery strat egy that 
would im prove the qual ity of life and death for mil lions of peo ple. 
Trial registration : Clin i cal tri als.gov NCT03712436 . 

1 . Introduction 

With the rise in non - communicable dis eases (NCD), an epi demi o - 
log i cal tran si tion is un der way: glob ally, peo ple are liv ing longer with 
in cur able dis ease [ 1 ]. As a re sult, there is a great need to ex pand 
health care de liv ery for all stages of chronic ill ness, in clud ing pal lia - 
tive care. Of the 61 mil lion peo ple glob ally in need of pal lia tive care, 
just 14% re ceive it, largely in high - income coun tries [ 2 – 4 ]. Within 
frag ile health sys tems that lack pal lia tive care, in cur able ill ness is of - 

ten marked by pain and suf fer ing, as well as dev as tat ing costs of seek - 
ing med ical care [ 5 ]. Uni ver sal Health Cov er age calls for qual ity 
health care for all, from pre ven ta tive to pal lia tive, with out fi nan cial 
bur den, yet glob ally, mil lions of peo ple are im pov er ished by the costs 
of seek ing med ical care [ 6 – 8 ]. 

Out of pocket pay ments (OOP) re fer to pay ments made di rectly by 
in di vid u als to health care providers, at the point of ser vice. In set tings 
where health care providers are in ad e quately paid, OOPs pro vide a 
ma jor source of rev enue, while si mul ta ne ously ab sorb ing the fi nan cial 
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re sources of a pa tient, thus in creas ing the in ci dence of cat a strophic 
health ex pen di tures (CHE). 5 CHE is de fined as out - of - pocket spend ing 
for health care that ex ceeds a cer tain per cent age of house hold in come, 
with the con se quence that house holds suf fer the bur den of dis ease 
[ 9 ]. 

In coun tries that rely on OOPs to fi nance their health care sys tem, 
the fi nan cial bur den of med ical care is borne by pa tients and fam i lies, 
of ten at the ex pense of es sen tials such as food and chil dren's ed u ca - 
tion. High OOP also may dis cour age pa tients from seek ing med ical 
care, or be a fac tor in de lay ing the seek ing of care [ 10 ]. In Africa, the 
risk of CHE is in creased in the fol low ing vul ner a ble groups: low so - 
cioe co nomic sta tus, rural res i dence, not hav ing health in sur ance, long 
in pa tient days and hav ing a chronic dis ease [ 11 , 12 ]. 

We pre vi ously re ported the re sults of a pal lia tive care needs as sess - 
ment in Ethiopia, which demon strated a great need for pal lia tive care 
pro vi sion, par tic u larly in the On col ogy pop u la tion, and the tremen - 
dous costs of ill ness, largely in the form of OOP, that are ab sorbed by 
pa tients with in cur able dis ease and their fam i lies, of ten with lit tle 
knowl edge of prog no sis. In or der to cope, chil dren were pulled from 
school as fees be came un af ford able, and ma jor as sets were sold, in - 
clud ing live stock, land and wed ding gold [ 13 ]. 

Other re sults in cluded high pain scores cou pled with in ad e quate 
ac cess to anal gesic med ica tions and high OOPs for in cur able ill ness, 
of ten with lit tle to no knowl edge of prog no sis. .11 We con cluded that 
the need to for mally im ple ment pub lic pal lia tive care in ter ven tions is 
an ur gent pri or ity, and hy poth e sized that pal lia tive care may func tion 
as a poverty re duc tion strat egy in this and other low in come coun tries 
(LIC) through a de crease in OOP and health care uti liza tion [ 14 ]. 

We re cently pub lished a sys tem atic re view of the cost - effectiveness 
of global pal lia tive care, the re sults of which high lighted the need for 
more, and ro bust, cost - effectiveness analy ses in LIC [ 15 ]. Demon strat - 
ing the eco nomic value of pal lia tive care in LIC is key to sus tain abil ity 
and cru cial for guid ing health care pol icy [ 16 , 17 ]. 

2 . Methods and study design 

2. 1 . Overview 

There are two over ar ch ing spe cific aims in this pro ject. The first is 
to study the ef fect of ini ti a tion of pal lia tive care on pa tient - reported 
pal lia tive out come mea sures as as sessed by the African Pal lia tive Care 
As so ci a tion Pal lia tive Out come Scale (APCA POS) [ 18 ] and Needs 
Near End of Life Screen ing Tool (NEST 13). . [ 19 ] We ex pect im proved 
qual ity of life and de creased symp tom bur den, as mea sured by a sig - 
nif i cant de crease in both scores in those pa tients re ceiv ing pal lia tive 
care. 

The sec ond aim is to per form a Cost Con se quence Analy sis (CCA), 
a type of eco nomic analy sis that looks at dis ag gre gated costs and con - 
se quences and is thought to be a specif i cally use ful tool for as sess ing 
com plex in ter ven tions with mul ti ple ef fects, and in ter ven tions with a 
va ri ety of non - health ben e fits, such as pal lia tive care [ 20 , 21 ]. The 
CCA will eval u ate the fol low ing: (1) the cost of de liv ery of home - 
based pal lia tive care over the study du ra tion, (2) pa tient - reported 
OOP for med ical care, (3) hos pi tal - generated costs and health care uti - 
liza tion in those pa tients re ceiv ing pal lia tive care, (4) pa tient - reported 
out comes in clud ing change in APCA POS and NEST scores, and (5) 
sur vival. 

A so ci etal per spec tive will be con sid ered, and com prised of three 
key per spec tives: the pa tient and fam ily as fully one third of med ical 
ex penses in Ethiopia are OOP borne by the pa tient and fam ily 
[ 22 , 23 ], Hos pice Ethiopia as the de liv erer of Pal lia tive Care, and the 
gov ern ment, as they health sys tem payer (see Fig. 1 : Study Flow). 

2. 2 . Study population 

A sam ple size of 47 per group is needed to pro vide 80% power to 
de tect of dif fer ence of 3  at  week 8 on the APCA POS score at a 2 - sided 
sig nif i cance level of 0.05 and at tri tion of 25%, as sum ing stan dard de - 

Fig. 1 . Study flow. 
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vi a tion of 4.5 for both groups. Pa tients who have re ceived a di ag no sis 
of can cer within the prior 4 weeks will be in vited by their On col o gist 
to par tic i pate in the study. Pa tients with any newly di ag nosed can cer 
who are am bu la tory and able to re spond ver bally to ques tions, are el i - 
gi ble for in clu sion. Pa tients with di ag noses made more than 4 weeks 
ago, who are non - ambulatory, or are al ready re ceiv ing pal lia tive care, 
are in el i gi ble to par tic i pate in the study. All el i gi ble pa tients will be 
ap proached for en roll ment. No other re cruit ment will be done. Sub - 
jects will be ran dom ized via a web ran dom iza tion tool in a 1:1 ra tio 
to one of the two study arms. All sub jects will pro vide writ ten in - 
formed con sent. All sub jects will re ceive stan dard on co logic care 
through out the study pe riod un less they or their fam ily de cide that 
stan dard on co logic care no longer aligns with their goals of care, in 
which case they will be with drawn from the study how ever of fered 
on go ing Pal lia tive Care through Hos pice Ethiopia, should they de sire 
it. 

2. 3 . Intervention and comparator 

Sub jects ran dom ized to early pal lia tive care will meet with a Pal - 
lia tive Care provider at time of en roll ment and at fol low up vis its in 
their homes, as fre quently as deemed in di cated by Hos pice Ethiopia 
staff, and ac cord ing to Hos pice Ethiopia guide lines for the prac tice of 
Pal lia tive Care in this set ting. Pal lia tive care providers are Ethiopian 
physi cians and nurses trained in pal lia tive care prac tices. All sub jects 
in both study arms will be as sessed via ques tion naire at en roll ment 
and at fol low up vis its in On col ogy clinic. ( Fig. 2 , Sup ple men tary file). 
No data will be col lected dur ing home hos pice vis its. Fol low - up will 
oc cur at 8 weeks (or at an out pa tient clinic visit within 4 weeks be - 
fore or af ter this time point) and at three months. 

2. 4 . Outcomes 

To eval u ate the im pact of ini ti a tion of Pal lia tive Care in this pop u - 
la tion, we will mea sure the pro por tion of sub jects in both study arms 
with im proved qual ity of life, as mea sured by a de crease in APCA POS 
or NEST 13 scores ( Table 1 : Qual ity of Life Out comes). We will also 
com pare OOP for med ical care, health care uti liza tion and sur vival. 

2. 5 . OOP and healthcare utilization 

To es ti mate health care uti liza tion, hos pi tal charts of sub jects in 
both study arms will be ad ju di cated at study end for costs gen er ated 
by the clinic and hos pi tal ( Table 2 ). Chart ad ju di ca tion will be per - 
formed by na tive Amharic speak ers with a de gree of Reg is tered Nurse 

or Med ical Doc tor, and ex pe ri ence work ing in an On col ogy pop u la - 
tion. Eco nomic re sults will be re ported in 2019 USD. 

2. 6 . Intervention costs 

The cost of de liv er ing home - based pal lia tive care is es ti mated at 
265 Ethiopian birr/ visit (9.25 USD), which in cludes the time of the 
health care worker, gas, and med i cines. The es ti mate does not in clude 
over head costs of run ning Hos pice Ethiopia (build ing rental, jan i to r ial 
fees, ve hi cle) as this is al ready in place. 

2. 7 . Ancillary study: novel biomarker 

The neu trophil to lym pho cyte ra tio (NLR) is be ing eval u ated as a 
pre dic tor of longevity and re sponse to chemother a p teu tics. This sim - 
ple cal cu la tion, avail able from a widely avail able and ba sic blood test 
that is al ready drawn at the time of pre sen ta tion to On col ogy clinic, 
may pro vide pow er ful in for ma tion to help guide On col o gists in their 
dis cus sions with pa tients about the risks, ben e fits and costs of pur su - 
ing treat ment. It is par tic u larly im por tant in re source lim ited set tings, 
and in set tings with poor health in fra struc ture where pa tients and 
fam i lies ab sorb the costs of ill ness. Thus far, it has only been stud ied 
in north ern pop u la tions [ 24 , 25 ]. The NLR will be cal cu lated at study 
end, dur ing the hos pi tal chart ad ju di ca tion. 

3 . Discussion 

We are pub lish ing our study pro to col in or der to in crease the 
trans parency of the eco nomic eval u a tion within our clin i cal trial, and 
to pro vide a tem plate for con duct ing a CCA of pal lia tive care in a low 
re source set ting. The pro to col fol lows in ter na tional guide lines for eco - 
nomic eval u a tions [ 26 , 27 ]. Eco nomic eval u a tions from high in come 
coun tries have shown that pal lia tive care is cost - effective [ 28 – 34 ]. A 
dearth of sim i lar analy ses in low re source set tings has pro duced a gap 
in hard health eco nomic data on pal lia tive care de liv ery in low in - 
come set tings [ 13 ]. Our aim in pro vid ing this tem plate is to en cour age 
other CCA of pal lia tive care in sim i lar set tings, thus gen er at ing the 
data to sup port the fund ing of wide spread, pub lic pal lia tive care ser - 
vices in low re source set tings. 

This man u script de scribes the pro to col for an eco nomic eval u a tion 
of a ran dom ized con trolled trial of Pal lia tive Care in newly di ag nosed 
can cer pa tients in Ad dis Ababa, Ethiopia. There are some no table 
strengths of this study. First, the study de sign is a ran dom ized con - 
trolled trial of early pal lia tive care in a low re source set ting. As such, 
it is the first of its kind on the con ti nent of Africa and is re spond ing to 

Fig. 2 . Sub ject process. 
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Table 1 
Qual ity of life out comes. 

Outcome Source Time of 
collection 

APCA POS (scale 
of 0 – 5) 

Pain CRF Baseline, 
Follow - up visits 

 Other symptoms CRF Baseline, 
Follow - up visits 

 Worry CRF Baseline, 
Follow - up visits 

 Able to share feelings CRF Baseline, 
Follow - up visits 

 Life feels worthwhile CRF Baseline, 
Follow - up visits 

 Sense of peace CRF Baseline, 
Follow - up visits 

 Able to plan for future CRF Baseline, 
Follow - up visits 

 Information given to family CRF Baseline, 
Follow - up visits 

 Family able to care for patient CRF Baseline, 
Follow - up visits 

 Family worry CRF Baseline, 
Follow - up visits 

NEST 13 (scale 
0 – 10) 

Financial hardship CRF Baseline, 
Follow - up visits 

 Trouble accessing care CRF Baseline, 
Follow - up visits 

 Help needed with ADLs CRF Baseline, 
Follow - up visits 

 Illness seems senseless/meaningless CRF Baseline, 
Follow - up visits 

 Suffering from physical symptoms CRF Baseline, 
Follow - up visits 

 Confusion/anxiety/depression CRF Baseline, 
Follow - up visits 

 Have someone to confide in CRF Baseline, 
Follow - up visits 

 Religion/spirituality contribute to 
sense of purpose 

CRF Baseline, 
Follow - up visits 

 Settled relationships with 
family/friends 

CRF Baseline, 
Follow - up visits 

 Special sense of purpose CRF Baseline, 
Follow - up visits 

 Worry about the costs of care CRF Baseline, 
Follow - up visits 

 Money spent in last month on 
medical care 

CRF Baseline, 
Follow - up visits 

 Caretaker lost wages CRF Baseline, 
Follow - up visits 

 Sale of personal belongings to pay for 
medical care? 

CRF Baseline, 
Follow - up visits 

an ur gent need. It is fur ther strength ened by the ex per tise of lo cal Pal - 
lia tive Care providers at Hos pice Ethiopia, and highly mo ti vated 
health care providers at Tikur Anbessa On col ogy Clinic, both of whom 
have sup ported the pro ject and its goals from the ear li est stages of 
plan ning. 

3. 1 . Limitations 

For eco nomic eval u a tions within ran dom ized con trolled tri als, it is 
im por tant to iden tify sources of bias that might un der mine va lid ity of 
re sults. This in cludes se lec tion or re cruit ment bias and process or pro - 
to col de vi a tion [ 35 , 36 ]. The study does have some lim i ta tions. The 
prag matic na ture of the trial meant that dur ing a mor phine stock out, 
study start was de layed, and then the pro to col was mod i fied to re flect 
a na tional ab sence of liq uid oral mor phine, re placed in stead with 
tablets. Our stan dard pro to col, in volv ing liq uid oral mor phine, re - 
sumed as soon as it was avail able. In ad di tion, there is a lim ited 
amount of avail able chemother a peu tics, and thus pref er ence is to 
those pa tients thought most likely to re spond to chemother a peu tics 
rather than all com ers. This rep re sents an im por tant lim i ta tion to the 

Table 2 
Cost mea sures. 

Type of cost Source Timing of 
collection 

Units 

Patient - reported 
Costs 

Out of Pocket payments 
for all medical costs in 
the last month 

CRF Baseline 
and 
follow - up 
visits 

Ethiopian 
birr 

 Worried about the costs 
of care 

CRF Baseline 
and 
follow - up 
visits 

Y/N 

 Time caretaker has 
taken off of work 

CRF Baseline 
and 
follow - up 
visits 

Ethiopian 
birr 

 Lost wages CRF Baseline 
and 
follow - up 
visits 

Ethiopian 
birr 

 Sale of personal items 
to cover medical costs 

CRF Baseline 
and 
follow - up 
visits 

Y/N and 
free text 

Hospital - generated 
costs 

Metastatic work up Hospital 
chart 
adjudication 

Study end Ethiopian 
birr 

 Diagnostic imaging 
(CT/Xray) 

Hospital 
chart 
adjudication 

Study end Ethiopian 
birr 

 Chemotherapeutics Hospital 
chart 
adjudication 

Study end Ethiopian 
birr 

 Non - opioid pain 
medications 

Hospital 
chart 
adjudication 

Study end Ethiopian 
birr 

 Opioid analgesia 
 Medical procedures Hospital 

chart 
adjudication 

Study end Ethiopian 
birr 

 Hospitalizations Hospital 
chart 
adjudication 

Study end Ethiopian 
birr 

study. We have tried to mit i gate this with a ran dom ized con trolled 
trial study de sign - as our On col o gist is blinded to study group, he is 
un aware which of his pa tients are also re ceiv ing pal lia tive care and is 
thus of fer ing the same care to pa tients in both study arms. This should 
min i mize bias be tween groups. The study is not de signed to con trol or 
ac count for out come dif fer ences in par tic u lar can cers at cer tain stages. 

We in cluded pa tients only from Ad dis Ababa in this study, for ease 
of fol low up. As Tikur Anbessa is a ter tiary hos pi tal, pa tients travel 
great dis tances for care, and then of ten re turn to their homes, which 
would have made fol low up near - impossible. An other lim i ta tion is the 
rel a tively short fol low - up pe riod. The main risk of this short fol low up 
is that our study will not de tect a sig nif i cant ef fect of pal lia tive care 
due to the short fol low up pe riod. The rea son this fol low up win dow 
was se lected is due to the very late pre sen ta tions for can cer and thus 
short sur vival win dow in this pop u la tion, and need ing to find 
equipoise be tween min i miz ing loss to fol low up which would likely 
oc cur with a longer fol low up win dow, with fol low ing pa tients long 
enough to de tect a dif fer ence be tween groups. There is a risk that the 
short fol low up pe riod may min i mize dif fer ences be tween groups or 
in cor rectly fail to show a dif fer ence (false neg a tive re sult). These as - 
pects of our study may in tro duce some se lec tion bias into our study 
and do limit the ap plic a bil ity to other pop u la tions. 

The re liance on pa tient - reported OOP for med ical costs may im - 
pact the va lid ity of study re sults. It also may be dif fi cult in a sub sis - 
tence econ omy for sub jects to gen er ate num ber - based re sponses. How - 
ever, we have used faces when pos si ble (for pa tient - reported out - 
comes) also asked about the sale of ma jor as sets, which in our pre vi - 
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ous work in this set ting, proved to be an ef fec tive way of as cer tain ing 
the de gree of fi nan cial stress placed on a fam ily dur ing a time of ill - 
ness. 

In con clu sion, we hy poth e size that the cost of de liv ery of home - 
based pal lia tive care will be off set by im prove ments in pa tient - 
reported out comes, a de crease in OOP and health care uti liza tion, thus 
ren der ing the de liv ery of pal lia tive care cost - effective in this low - 
resource set ting. These ground - breaking re sults will be highly rel e vant 
to pa tients and fam i lies strug gling with both poverty and high med - 
ical costs, and to health care work ers and pol icy mak ers work ing to 
im prove pal lia tive care de liv ery for mil lions of peo ple with in cur able 
dis ease. 

Ethics 
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