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Background Hospital patients can become critically ill anywhere in a hospital
but their survival is affected by problems of identification and adequate, time-
ly, treatment. This is issue of particular concern in lower middle-income coun-
tries’ (LMICs) hospitals where specialised units are scarce and severely under-re-
sourced. “Cross-sectional” approaches to improving narrow, specific aspects of
care will not attend to issues that affect patients’ care across the length of their
experience. A simpler approach to understanding key issues across the “hospi-
tal journey” could help to deliver life-saving treatments to those patients who
need it, wherever they are in the facility.

Methods We carried out 31 narrative interviews with frontline health workers
in five Kenyan and five Tanzanian hospitals from November 2020 to December
2021 during the COVID-19 pandemic and analysed using a thematic analysis
approach. We also followed 12 patient hospital journeys, through the course of
treatment of very sick patients admitted to the hospitals we studied.

Results Our research explores gaps in hospital systems that result in lapses in
effective, continuous care across the hospital journeys of patients in Tanzania
and Kenya. We organise these factors according to the Systems Engineering Ini-
tiative for Patient Safety (SEIPS) approach to patient safety, which we extend to
explore how these issues affect patients across the course of care. We discern
three repeating, recursive phases we term Receive, Sustain, and Flow. We use
this heuristic to show how gaps and weaknesses in service provision affect crit-
ically ill patients’ hospital journeys.

Conclusion Receive, Sustain, and Flow offers a heuristic for hospital manage-
ment to identify and ameliorate limitations in human and technical resources
. for the care of the critically ill.

Critically ill patients are defined as those in “a state of ill health with vital organ
dysfunction, a high risk of imminent death if care is not provided and the poten-
tial for reversibility” [1]. In response to the COVID-19 pandemic, many countries
increased their intensive care unit (ICU) capacity but a new approach focuses on
provision beyond critical care departments [2]. Essential Emergency and Criti-
cal Care (EECCQ) is conceptualised as the effective and feasible identification and
treatment of critically patients in any setting [3,4]. Essential Emergency and Crit-
ical Care is cost-effective and designed to meet a large existing patient safety gap
in health systems around the world challenging us to think beyond interventions
that target specific areas of the hospital or particular diseases [5-7].
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Strategies to improve services for critically ill patients in low and middle-income countries (LMICs) with
few resources often only address specific diseases or specialties [8-11]. However, efforts concentrated in one
department are unlikely to influence the quality of care delivered once they move to other departments [12].
This is recognised in high income settings as a problem of integration across the hospital journey and is the
subject of quality improvement efforts [13-15]. However, many approaches do not deal with the “problem
of many hands” which results in a lack of “ownership” of whole patient experiences and the problems that
result from moving between health care providers [11,16].

We aimed to examine the hospital journey of critically ill patients in LMIC hospitals in an approach draw-
ing on frameworks such as by System Engineering Imitative for Patient Safety 3 (SEIPS3) (Appendix 1 in
the Online Supplementary Document) [17]. Systems Engineering Initiative for Patient Safety is framework
that approaches health care safety and quality from a systems perspective, examining processes, outputs
and outcomes within complex systems. We sought a practical, generalisable heuristic that could guide the
thinking of hospital managers in LMIC who often do not have the support of improvement teams with ded-
icated time and resources. We identify three generic phases across hospital journeys. The Receive, Sustain,
and Flow heuristic provides a common language to describe the work of the hospital into which opportu-
nities for identification and treatment of the critically ill can be embedded.

METHODS

Study setting

Our study took place in five Kenyan and five Tanzanian hospitals from November 2020 to December 2021,
during the COVID-19 pandemic. We purposefully selected ten facilities, five per country, in different re-
gions across both countries to include a mix of district, regional and tertiary hospitals.

Data collection

Our study used in-depth interviews (IDI) with hospital staff and observations of hospital journeys to exam-
ine how care for critically ill patients is delivered in Kenyan and Tanzanian facilities [18-20]. The iterative
combination of the two approaches helped us develop a multi-faceted understanding of care.

In-depth interviews (IDI)

We purposively identified staff interviewees to ensure diversity in hospital roles after rapport was established
during an earlier phase of the study. In-depth interviews were conducted in English and Swahili with 31
of 33 invited respondents in the 10 study hospitals including 20 medical and 11 nursing personnel. Inter-
views were conducted by phone (n=15), in person (n=15) or Microsoft Teams (n=1) at times that aimed to
minimise disruption to services. All interviews were audio recorded then transferred onto password pro-
tected cloud storage databases. A detailed outline of participant demographics is included in Appendix 2 in
the Online Supplementary Document

Once interviews were transcribed verbatim, all audio recordings were deleted. Participants were given an op-
portunity to provide feedback on the analysis of transcripts at data verification meetings conducted at facilities.

Hospital journeys

Our hospital journey approach focused on the care of single patients and the conditions within which this
care was delivered. We used a purposive sampling approach as IDIs were completed to identify patients from
the emergency department or wards who nursing staff thought were potentially critically ill [21]. Research-
ers observed care provided to patients, interactions between staff regarding critically ill patients and took
note of time taken to initiate interventions and monitoring for the observed patient. We did not interview
patients or staff due to the critical nature of their condition. We also alerted staff to signs of deterioration in
patients left unattended or if these signs were missed by staff to prevent avoidable harm.

We conducted a total of 12 patient journeys, six in Kenya and six in Tanzania across four hospitals. We
could not conduct a patient journey at every hospital included in our study due to heightened COVID-19
restrictions.

All the observations and reflections were recorded and later transcribed and stored on a password protect-
ed cloud storage database. We did not keep separate field notes.
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Data analysis

In-depth interviews (IDI)

Five of the authors participated in coding transcripts and used NVIVO® to manage the data. We developed
a code book reflecting both inductive themes and the EECC themes. After all interviews were conducted,
we used Gioia tables to develop higher order thematic groups and links to established theories (Gioia et al.,
2013). Within our Gioia table we used deductive themes taken from SEIPS: tools and technology; task; or-
ganisation; person; and physical environment, to further categorise our themes according to which part of
the hospital system they might affect. Participants provided feedback to the team at data verification meetings
held at facilities but this feedback did not result in changes being made to the data as they were in agreement
with the findings presented.

Hospital journeys

We used the observations and reflections made in the field to write the hospital journeys presented below
through a process of narrative synthesis [22,23]. This process allowed us to identify topics that would be
discussed in greater depth in IDIs. Our narrative synthesis involved using the contextual knowledge of our
Tanzanian and Kenyan research assistants as well as the clinical knowledge of our team members to build
an understanding of what transpired in each hospital journey. We undertook this process before completing
our IDI data collection and used the information to guide our analysis of completed IDIs.

Ethics statement

We were granted ethical approval from the KEMRI Scientific and Ethical Review Committee (SERU Num-
ber 4085), Ifakara Health Institute (IHI/IRB/No0:42-2020), the Tanzanian National Institute for Medical Re-
search NIMR/HQ/R.8¢/Vol.1/1881 and London School of Hygiene and Tropical Medicine (Ref: 22575 and
22 866). Audio recordings of interviews were deleted once interviews were transcribed. Participants gave
consent for use of anonymised quotes from interviews.

RESULTS

The findings are organised into three categories and based on a conceptual framework developed after de-
ductive and inductive analysis: “Receive”, “Sustain, and “Flow” (RSF). The development of RSF was prompt-
ed by our analysis of the patient journeys and situating our IDI findings within the patient journey. Figure
1 provides definitions for Receive, Sustain, and Flow and illustrates how our concept relates to the journey
of critically ill patients in hospitals as each department aligns with either receive, sustain or flow. Further-
more, within each department, we convey how a patient can move within these phases at a sub departmen-
tal level while simultaneously moving through these phases at a departmental level.

Key and definitions

[]=receive [ =sustain I =flow

Lab Bharmaqf
Paeds gl\dult

Receive- the phase during which patients
who are or can become critically ill arrive at
a location within a facility until they are
under a designated care team.

Radiology

-the phase during which patients
who are or can become critically ill are
formally assessed and receive interventions
to keep them stable under the care of a
specific team.

aternity
I -— the phase during which patients who
are or can become critically ill are required
to wait for external services or are in transit
OPD Emergency between different locations in a facility.

P

Figure 1. Phases of care — Receive, Sustain, and Flow are recursive and occur at the level of the facility, but also at the
level of the ward or unit. Arrows in our diagram illustrate the movement of a patient within and between departments
during a hospital journey.
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Figure 2 and Appendix 3 in the Online Supplementary Document illustrate how Receive, Sustain, and
Flow reoccurred in the hospital journeys conducted in Kenyan and Tanzanian hospitals. Appendix 3 in the
Online Supplementary Document illustrates how irrespective of the age of patients or where their criti-
cally ill state is diagnosed, issues pertaining to receipt, sustain and flow reoccur.

0 [Rewe | B0 [swan | OO 1w |

At 13:05, a triage nurse brought a very weak old woman to the emergency department (EMD) of a regional referral
hospital. She had been at outpatient department’s triage and was asked by the triage nurse to go to the social welfare

office to obtain a payment exemption before she could see a doctor as she could not afford the fee. At this hospital
the outpatient department (OPD)and emergency medical department (EMD) are in one building and they are
actually about less than 20 meters apart. According to how they have set up their system, a patient will first be

received at the OPD entrance and picked up by supporting staff called porter who are not medical personnel but
assistant nurses. A patient will start with OPD triage, and if they are in ctitical condition according to visual
assessment, the patient will be taken directly to EMD. If a patient completes OPD triage and is found in critical
condition they are moved to EMD.

The triage nurse noted that the patient had waited for more than an hour in the exemption queue at the door, and

she found lying down by the door, appearing very weak. She brought het to the emergency department even

_ A nurse from reception had taken the old lady to the exemption queue and was left alone
while waiting to be seen. The patient appeared unfamiliar with the facility or processes required to navigate the
different departments.

Five minutes larer, the patient was placed on the bed and vitals checked; blood pressure was 80/46. She couldn’t

At 13:20 the team decided to put her on fluids, and oxygen because she started struggling with her breathing, It was
Eerstspecteditatthe patientlas picked in the streets by good Samaritans and after handing her over at OPD

triage, they all left.

Over an hout later, 2 senior nurse in charge of EMD, who was not there for quite some time came in and asked the

At 1605, her lab results showed she had severe malaria and they transferred her to the female medical ward for
management. After a slight delay looking for means to transfer the patient to the ward she was taken to the ward in

a wheelchair. When she arrived at the ward with the EMD nurses, the female medical ward nurses complained that
she did not call before bringing the patient and the patient did not have all the necessary documents. They appeared

frustrated and noted “when something goes wrong with these kinds of patients, we ahvays get problems”.

The following day the patient was stable but nurses noted getting food for this patient was an issue because she did
not have relatives to provide food or help with feeding.

Figure 2. Facility C Tanzania: A hospital journey of an elderly women who becomes critically ill. This hospital journey
illustrates the delays in initiating and maintaining care that can occur when payment systems are unable to make
exceptions for critically ill patients.

Receipt is prolonged and subsequently, investigations required during the Sustain phase are also delayed
contributing toward deterioration in this patient. During observed periods of Flow, this patient was unmon-
itored and information required to continue their care without delay omitted.

The results from our in-depth interviews explored the perspectives of health care workers involved in the
care of critically ill patients and demonstrate how the occurrence of these problems affect care in different
ways during the Receive, Sustain, and Flow phases. We used Table 1, Table 2 and Table 3 to illustrate how
the data supports the themes we have developed and align with SEIPS categories then explain how the data
related to Receive, Sustain, and Flow in the paragraphs below.

In-depth interviews provided further evidence for the three phases throughout the care of critically ill pa-
tients. Quotes illustrating this are laid out in Appendix 3 in the Online Supplementary Document.
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Receive phase

We define “Receive” as the phase during which patients who are critically ill, or who are at high risk of be-
coming critically ill, arrive at a location within a facility until they are officially under definitive care of a
facility or department. Receipt processes were based on ad hoc practices that are normalised rather than a
specific design. We find they have many weaknesses, with considerable potential for harms as they do not
always include formal triage and rely on the discretion of whoever is available to identify critical illness.

The different departments and hospitals we visited had almost always developed a de facto “system” for re-
ceiving patients. In some situations, this amounted to semi-formal triage that considered severity and need
(Table 1).

Receipt processes also happen in departments within the facility, and issues of readiness to receive patients
and failures regarding the status of patients being received were common. Additionally, some spaces were

PAPERS

more associated with critical illness than others (Table 1).

Table 1. Themes and accompanying quotes reflecting the issues impacting receipt arranged according to SEIPS categories

SEIPS categories

Receipt themes
lof 2

Tools and technology  Person

Lack of equipment
for initial triage.

Inadequate nurses and
doctors required to receive
patients

Organisation

Training limited to
specific staff groups

Tasks

Specific staff required to receive
patients

Physical environment

Inappropriate bed
spaces Lo receive
patients

Quote and
affected hospital
areas

«

. sometimes there
is no BP machine may
be the battery has
been finished, I mean
there are some minor
challenges which hin-
der proper provision
of services.” OPD,
Nurse, Facility D,
TZ

“But now you find me there
alone, with all those patients.
I will not- I will not be able to
capture all of them. At least
maybe out of 5 children who re-
ally need first priority, I'll man-
age to consider, to identify 1 or
2, the rest I shall not have cap-
tured but they are just in the
midst of this big group” OPD
Nurse, Facility E, KE

«

. For the going on
trainings it is really to
involve attendants, it is
very rare for them to get
full package of the train-
ing” OPD and Wards
Nurse, Facility E, TZ

“so the first person who meets the pa-
tient is the triage nurse, a qualified
nurse” OPD, Nurse, Facility D KE

“you know now the
challenge always
comes in because you
don’t have the bed
which you can support
the portable machine
so someone has to car-
ry the oxygen with the
patient, but we have
the cylinders.” Nurse,
Facility B, KE

“...so when the patient walks in there
is a triage area where there is a med-
ical officer and a nurse so I think the
patients will be catered for in view of
their presenting symptoms so that the
one that needs the most urgent care
is the one that will be cared for first.”
Doctor, Facility C, KE

Aspects of work
affected by
payment

Inconsistent payment waiver systems

Quote and
affected hospital
areas

“Other challenges are our patients, most of the time are not insured, you find a patient absolutely
needs electrolytes what, what, what, but he/she simply tells you he/she I have no money, simply
that I don’t have money. So as the head of department you need to think beyond, you may try
now to go for exemption option but then you may find the patient has already paid something at
OPD, you know, there are protocols with financings, I don’t want to know about them, but the
challenge is most of the patients cannot afford treatment or investigations.” Doctor, Facility B, TZ

Receipt theme
20f2

Use of students to overcome
HR shortages

Scant protocols

Patient care delayed due to staff
shortage

Quote and
affected hospital
areas

“We, we have a nurse who is sta-
tioned there at...at the outpa-
tient who actually does triage
with conjunction with the, with
the, with the, some of our [stu-
dent] volunteers...some of our
volunteers that are...we have
at the facility, that help the at
facility...occasionally when the
nurse is overwhelmed.” OPD,
Doctor, Facility E, KE

“We would require pro-
tocols and all staff need
to be trained about these
protocols. That if a pa-
tient presents with this
symptom, what next?
You know, people don't
just walk around with-
out you know, knowing
what to do.” Wards,
Doctor, Facility E, KE

“Of course, there are sometimes de-
lays because we can have a critically
ill patient but is also there is another
critically ill patient so you can't leave
one and take care of the next one so
you have to finish with the one that
is already there.” OPD, Doctor, Fa-
cility C, TZ

SEIPS — Systems Engineering Initiative for Patienet Safety, OPD — outpatient department, KE — Kenya, TZ — Tanzania

Nurses with a specific mandate to assess arriving patients often worked in settings with insufficient staff-
ing which meant patients were not officially admitted, and sometimes missed timely identification or care.
Even where the local system was designed to work well it was undermined by an array of factors (Table 1).

www.jogh.org e doi: 10.7189/jogh.13.04139 5 2023 ¢ VOL. 13 « 04139



McKnight et al.

Table 2. Themes and accompanying quotes reflecting the issues impacting sustentation arranged according to SEIPS categories

SEIPS categories  Tools and technology

Sustain theme  Lack of equipment for

Person

Lack of formal

Organisation

Rationed care

Tasks

Referral used to

Physical environment

Layout adaptations not built

172 maintaining patients routines to catch manage basic for purpose; lack of design for
deterioration shortages deterioration
Quote and “Ok, is there any way of pro- “In the wards there is “it is never there “The only high flow na- “... according to the capacity of that

affected hospital viding oxygen to patients at

areas the OPD before he/she ar-
rives here? No, there is not. ..
if the patient can’t breathe
they come to take oxygen or
they come and say that there
is a patient who need oxygen
then I will give them a por-
table cylinder so that he/she
can use it when transferring
apatient.” OPD, Nurse, Fa-
cility C, TZ

also shortage, so they
just check in general
and they if they de-
teriorate there is re-
suscitation and they
make it, sometimes
they don’t make it”
Wards, Nurse, Fa-
cility B, KE

throughout, like to-
day, it was not there
in the whole facility
apart from casualty, we
had, because we have
the piped oxygen” ED,
Doctor, Facility D, KE

sal oxygen we have is of
course the option of us-
ing the non-rebreather
masks which will give
us fifteen litres per min-
ute. That's the only op-
tion, after that if there
is no improvement, then
you think the patient
needs intubation then
that is above our level
now we'll have to refer.”
Wards, Doctor, Facil-
ity B, KE

work the way it was designed, each
cube was supposed to have only one
bed, but we are forced to put two beds.
And there is a season where you have
so many clients that you find your-
self having two beds in each cube. But
there have been some broken beds
which have not been replaced, so
sometimes patients are forced to sleep
two in one bed, and in some instances
we are forced to put mattresses over
the floor, for patients to sleep. The
ward overflows sometimes.” Wards,
Nurse, Facility D, TZ

“Due to insufficient
number of staff, also
you might have many
patients and you can-
not go around them all,
but when they are few
we normally do that.”
Nurse, Maternity, Fa-

cility E, TZ
Aspects of work  Inability to pay limits management options
affected by
payment
Quote and “That’s a bit of a challenge. That's a really, really bit of a challenge. Because

affected hospital sometimes we run out of oxygen, we have to wait for one or two days, you know,

areas

yeah, so patients who really urgently require oxygen they either have to buy

their own oxygen or we have to refer them. And most of the time they end up
dying either on the road or just in the hospital.” Wards, Nurse, Facility E, KE

Sustain themes  Basic treatment

Neglected comms

Absent equipment

Subjective

Obstructive hospital design on

2/2 inconsistently available ~ systems and medication assessment escalation wards

management systems  decisions are made
Quote and “they are very sick but can “Sometimes we have “the consumptionishigh “The MO interns in “So that one we are unable to do...
affected hospital able to talk to you, able to the challenge because as well at casualty and the wards, they are be- to monitor the patient the patient the

areas swallow but now they ask
you for water for, for taking
the medicine, so you don’t
have water for taking the
medicine. So, we don’t even
have somebody to offer us
even a dispenser just that,
so that patients who are told
to take the medicine and can
always at least swallow their
drugs. So sometimes the rel-
ative is to go...to the gate or
to XXX (a nearby shopping
store), buy a bottle of water
and come back even after 30
minutes or 40, and this pa-
tient is already with the drug
wants to take the drug. So
those are some of the chal-
lenges” Wards, Nurse, Fa-
cility B, KE

it is out of credit, and
because it is a big
phone that we are us-
ing, sometimes it goes
out of charge, and
then people hesitate to
use their charger be-
cause it kills the char-
ger. There was a point
where its charger was
stolen or lost” OPD
and Wards, Nurse,
Facility D, TZ

there was no oxygen cyl-
inder in the whole facil-
ity, it means it’s not go-
ing to be changed even
tonight. So maybe in the
middle of the night it
will get over. If you hap-
pen to get a patient who
really needs oxygen it
will be a big, big chal-
lenge, but we live with
such challenges.” ED,
Nurse Facility D, KE

ing called by the nurses
when the notice the pa-
tient is deteriorating the
MO intern has to exam-
ine the patient then ac-
cording to his/her ex-
amination they decide
to call the consultant
the patient needs to be
referred, so it is mostly
the MO intern who de-
cides” Wards, Nurse,
Facility B, KE

way we would like to. Because we can’t
see them. We just depend on them to
call us or their neighbours or some-
thing. Yeah, I don’t know whether...
we are in charge of the patients but
sometimes we are also handicapped.”
Wards, Nurse, Facility A, KE

SEIPS — Systems Engineering Initiative for Patienet Safety, OPD — outpatient department, KE — Kenya, TZ — Tanzania

As shown in Table 1, Table 2 and Table 3 receipt processes were considerably hindered by payment prob-
lems and by bed space. Payment problems were unique in affecting multiple SEIPS categories simultane-
ously because if patients could not pay, this would delay their admission, receipt of treatment while waiting
for admission (Table 1). In Table 1, when a patient presented at the receipt phase, inability to pay affected
the person, organisation and task because staff present describe being unable to provide treatment deemed
necessary for patients arriving into their care and the hospital system was unable to provide the necessary.
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Sustain phase

We define “Sustain” as the phase during which patients who are critically ill or who have a high risk of
becoming critically ill are formally assessed and receive interventions to keep them stable under the care
of a specific team. Unfortunately, even when a patient is under the care of a hospital team with or with-
out a management plan, their issues can go unseen before or after critical illness is identified as illustrat-
ed in Figure 2 and Appendix 3 in the Online Supplementary Document. We consider a hospital team to
be a group of people working under a specific clinical remit that may or may not be confined to a specific
physical space within the hospital. For example, fundamental issues with staffing meant that patients who
were becoming critical might not be identified (Table 2).

The lack of formal management systems for managing the treatment of critically ill patients was evidenced
by the presence of informal normative systems i.e. for communications, where staff used mobile phones
when hospital phones were non-functional. We also noted that payment issues interrupted care during all
phases, transcending multiple SEIPS categories (Table 2). Those who could pay continued to receive care
while some who could not, had their treatment halted or were referred to other facilities to manage their case.

PAPERS

Patients who cannot advocate for themselves due to their physical condition suffer the most when poor sus-
tentation systems persist within a facility.

Flow phase

We define “Flow” as the phase during which patients who are critically ill or who risk becoming critically
ill are waiting for external services or are in transit between different locations in a facility

Flow issues can arise when patients cannot be moved to departments and end up stuck in limbo (Table 3).
Flow problems also emerge when patients are not adequately stabilised before being moved to departments
outside of OPD or the emergency department.

Table 3. Themes and accompanying quotes reflecting the issues impacting flow arranged according to SEIPS categories

SEIPS

Tools and tech-

nology Organisation

Physical environment

categories

Flow themes More obstacles when

Lack of equipment
delays flow of care

transferring patients
not admitted

Risk taking to maintain flow

Absence of plans
beyond referral spaces

Space necessary for
continued hospital
journey

Quote and “Sometimes machines
affected hospital are not working so
areas when you go for inves-

tigations you will be
told that the machine
is not functioning
therefore you cannot
take him/her to the
ward without investi-
gations and results.”
Services, Nurse, Fa-
cility E, TZ

“the driver is... can
easily escort the pa-
tient for chest x-ray

“So sometimes those cylinders they run
out of oxygen and there can be a time be-
fore we are able to settle the patient, that

as an inpatient. So, if the patient is out of oxygen...which the

it is an inpatient, [or]
so if it is an outpatient
sometimes it’s never
easy, it’s never easy. ”
Services and Wards,
Nurse Facility E, KE

patient will already have missed by the
time now we are ready to deliver oxygen.”
Wards, Clinical Officer, Facility C, KE

“sometimes you want to
refer but you are not able
to refer because maybe
the facility you are re-
ferring to thinks maybe
they also don't have a
bed to accept the patient
or something like that so
you have to struggle with
the limited resources. ”
Wards, Nurse Facili-
ty B, KE

“they do wait. The place
is very busy, so you find
so many patients... So
maybe you find a patient
waiting to be transport-
ed to the ward. Yeah, but
maybe for like an hour
while we are organis-
ing for beds” OPD and
Wards, Nurse Facility
A, KE

“Most of the patients come from the OPD.
We expect Dr XXX will do those ABC
(Airway Breathing Circulation) and hand
to me a patient who is stable, but the chal-
lenge is there is no infrastructure so as to
stabilise the patient. So we may receive a
patient with hypoglycaemia, but we real-
ise it in the ward...... mostly we receive
patients from OPD but sometimes in very
unstable condition” Emergency Depart-
ment, Nurse, Facility B, TZ

Aspects of work
affected by
payment

Payment exceptions made for very sick patients

Quote and
affected hospital
areas

“Yes, and most of the time we get challenges — you find that maybe the ICU at XXX is full...we
also have options like private facilities but you find some of the patients that we get they can’t
afford the private because they [private hospitals] always ask for a deposit. So those patients
end up in our wards, we always do our best in our wards now.” Wards, Nurse, Facility C, KE

SEIPS — Systems Engineering Initiative for Patienet Safety, OPD — outpatient department, KE — Kenya, TZ — Tanzania
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This also happens with laboratory and radiology tests as there were often no formal priority system in any
hospital visited. The absence of a structured approach to managing critically ill patients during the flow
phase limits provision of a consistent quality of care, especially EECC.

DISCUSSION

Receive, Sustain, and Flow are generic, recursive phases undertaken by all health facilities during hospital
journeys and illustrate the multiple transitions a patient experiences in any one patient stay. It is our con-
tention that any patient who is or who could become critically ill can be considered to be in one of these
three phases from their arrival in the medical facility until they are discharged (Figure 2 and Appendix
3 in the Online Supplementary Document), and can also be witnessed in similar journey analyses con-
ducted elsewhere (Appendix 4 in the Online Supplementary Document).

We believe RSF is valuable because it is a simple heuristic that may not require detailed investigation but
allows teams with limited resources to reflect on the areas and processes within their hospital that nega-
tively impact the care of critically ill patients. There are many tools available to those who wish to improve
patient safety [8,24-26]. Quality improvement approaches have been used extensively in African hospitals
as they have in hospitals around the world [27,28]. Process mapping and improvements based on measure-
ment and redesign remain powerful tools for reformers, but in settings such as those described here and
possibly those in higher income settings, hospitals may lack the resources required to conduct detailed,
granular analysis of root cause issues, careful measurement and redesign [29-31]. Similarly, while quality
improvement approaches may be highly appropriate for well-defined areas of hospital areas, it would be a
significant undertaking to try to use these methods to identify the root cause all problems affecting the care
of critically ill patients across their hospital journeys whereas our heuristic offers a more simplified approach
to uncovering problems affecting the care of critically ill patients and potentially other patient groups.

Tools such as SEIPS offer practical, universal approaches to safety that are likely to be effective for Afri-
can hospitals but they lack the narrative, temporal power of hospital journeys [30,32]. Systems Engineer-
ing Initiative for Patient Safety 3 focuses very much on patients and has moved from the linear approach
of Donabedian to a more cyclical approach that shows both a diagnostic cycle encapsulated in the work
system and as outcomes feeding back into the work system [24]. Systems Engineering Initiative for Patient
Safety is not temporal however and while it increasingly encourages a patient-centric view, it cannot re-
veal the personal details associated with the hospital journeys described above. The same can be said for
the WHO Emergency Care system framework which focuses on opportunities for improvement between
the pre-hospital and emergency unit phase of a health emergency but offers minimal insight into how to
address the care of critically ill patients once they are within the hospital system, beyond the emergen-
cy department [33]. Likewise, technology and training have been unable to produce the sustained results
required for long term quality improvement as they do not address many of the temporal administrative
problems that plague many facilities [34]. We anticipate that addressing these problems, such as having
someone take charge of maintenance for equipment, communication tools etc. is likely to improve the im-
plementation of EECC, as these issues are not directly EECC related but could potentially limit the bene-
fits of EECC for critically ill patients.

It is important to recognise however, that although we believe all hospital journeys within facilities can be
analysed with the RSF heuristic, we are not attempting to replace quality improvement, process mapping,
nor patient narrative analyses. Instead, we seek to provide a language to describe issues that arise in the
identification and treatment of critically ill patients for busy health facility managers who do not have ac-
cess to resources for more involved improvement efforts [4]. The need for easier to use, simpler models for
applying patient safety thinking was recently raised in a review of SEIPS studies and in response, Holden
and Carayon created “SEIPS 101" that includes a “hospital journey narrative” approach [35,36]. The ap-
proach outlined here could be considered as a further variant of the types of journey maps provided but
with a patient-focused, critical care emphasis.

This is particularly the case as we saw no need to iterate or move beyond the categories of issues established
as part of the SEIPS framework [37]. Our initial inductive findings, captured in Gioia tables (Appendix 5
in the Online Supplementary Document), were remapped onto SEIPS categories with little loss of clari-
ty. There is one area, however, that seems to lack emphasis within SEIPS, but was central in our findings
namely patients’ ability to pay for facility-based health care services. The fact that (in)ability to pay con-
strains access to critical care in Africa has been recognised but solutions have clearly not been realised in
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Kenya nor Tanzania [38,39]. This was a critical issue in all three phases and slowed and confused clinical
decision-making. Therefore, while our tool (Appendix 5 in the Online Supplementary Document) uses
the SEIPS categories for analysis of each phase in each department, we have also added a new “Payment”
category (External influence) to ensure that issues pertaining to patients’ access to care are properly cap-
tured. We have also set out simple guidance in Appendix 6 in the Online Supplementary Document that
we believe could guide the process of mapping of hospital journeys using the RSF tool. Together, we hope
that they can be used by health facility management to apprehend the full gamut of issues that affect the
care of critically ill patients across their whole journey through the health facility.

Limitations

We anticipate that changing the mindset of people working within the hospitals we have discussed in this
paper from one of managing on a shift-by-shift basis to one where they understand their role in a complex
system will limit the implementation of RSF. The immediate demands of working life in the hospitals we
studied is a significant limitation on improvement efforts of any kind. While RSF should not require sig-
nificant financing, it still requires support from senior managers and this may be difficult to attain, espe-
cially where the conclusions of its use suggest investment or reallocation of resources. The extent to which
the simplicity of RSF offers advantages in implementation over other quality and safety approaches has not
yet been established. Further trialling and testing of this approach should reveal the extent to which man-
agement, political, or financial support are required to make the most of the RSF approach and should also
offer further opportunities for optimisation and improvement of the tools.

CONCLUSION

Receive, Sustain, and Flow provides a simple framework for care improvement by addressing aspects of work
that are not directly clinical but do have an impact on clinical work at a health facility. Its simplicity makes
it accessible for those with limited time and resources to dedicate to quality improvement endeavors while
allowing them to meaningfully identify their own areas for intervention without the need for expert quality
improvement teams. We believe that when trialled in practice, RSF would allow those working at facilities
to look at problems from either a whole hospital point of view or that of individual connected departments
depending on the time and staff available to partake in using it. Additionally, RSF could help hospital and
ward managers advocate for technology, staff or equipment that the RSF tool demonstrates could improve
the chances of survival for critically ill patient. Furthermore, this data generated the RSF tool could help
hospital teams re-evaluate the allocation of staff and other resources that have an impact on the survival of
critically ill patients. Finally, RSF could provide a uniform language that can be used across departments
to communicate identified areas for change and potentially increase the likelihood of cross departmental
improvement efforts, especially when improving care of critically ill patients.

N
Acknowledgments: This study would like to express its gratitude towards the Kenyan Ministry of Health, Tanzanian
Ministry of Health and staff at all the hospitals included in our study.

Funding: This work was supported by the Wellcome Trust [221571/Z/20/Z], as part of the ‘Innovation in low-and mid-
dle-income countries’ Flagship. COS received grants from the Centre for Clinical Research Sérmland, Uppsala Univer-
sity [DLL-941999]. ME is funded through a Senior Fellowship by Wellcome Trust [#207522]. For the purpose of Open
Access, the author has applied a CC-BY public copyright license to any author accepted manuscript version arising from
this submission. The funders had no role in the preparation of this report or the decision to submit for publication.

Authorship contributions: JMcK and TMW developed the idea for this paper. JMcK, TMW, JO, OO, EM, KK, JM and
ME contributed to study design, development of tools, analysis and interpretation results. OO, EM, KK and JM contribut-
ed to data collection. JMcK and TW wrote the initial manuscript and all authors were involved in the review of the man-
uscript. All authors approved the final manuscript as submitted and agreed to be accountable for all aspects of the work.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from
the corresponding author) and declare the following activities and relationships: TB declares technical consultancies
with UNICEF, the World Bank, USAID and the Wellcome Trust, all outside the submitted work. No commercial com-
panies were involved.

Additional material
Online Supplementary Document

www.jogh.org e doi: 10.7189/jogh.13.04139 9 2023 ¢ VOL. 13 « 04139


https://jogh.org/documents/2023/jogh-13-04139-s001.pdf

McKnight et al.

1 Kayambankadzanja RK, Schell CO, Gerdin Warnberg M, Tamras T, Mollazadegan H, Holmberg M, et al. Towards definitions
of critical illness and critical care using concept analysis. BMJ Open. 2022;12:060972. Medline:36606666 doi:10.1136/
bmjopen-2022-060972

2 Baker T, Schell CO, Petersen DB, Sawe H, Khalid K, Mndolo S, et al. Essential care of critical illness must not be forgotten
in the COVID-19 pandemic. Lancet. 2020;395:1253-4. Medline:32246914 doi:10.1016/S0140-6736(20)30793-5

3 Schell CO, Gerdin Warnberg M, Hvarfner A, Hoog A, Baker U, Castegren M, et al. The global need for essential emergency
and critical care. Crit Care. 2018;22:284. Medline:30373648 doi:10.1186/s13054-018-2219-2

4 Schell CO, Khalid K, Wharton-Smith A, Oliwa J, Sawe HR, Roy N, et al. Essential Emergency and Critical Care: a consen-
sus among global clinical experts. BMJ Glob Health. 2021;6:¢006585. Medline:34548380 doi:10.1136/bmjgh-2021-006585

5 Shah HA, Baker T, Schell CO, Kuwawenaruwa A, Awadh K, Khalid K, et al. Cost Effectiveness of Strategies for Caring for
Critically Ill Patients with COVID-19 in Tanzania. Pharmacoecon Open. 2023;7:537-552. Medline:37178434 doi:10.1007/
541669-023-00418-x

6 Buowari DY, Owoo C, Gupta L, Schell CO, Baker T. Essential Emergency and Critical Care: A Priority for Health Systems
Globally. Crit Care Clin. 2022;38:639-56. Medline:36162903 doi:10.1016/j.ccc.2022.06.008

7 Guinness L, Kairu A, Kuwawenaruwa A, Khalid K, Awadh K, Were V, et al. Essential emergency and critical care as a health
system response to critical illness and the COVID19 pandemic: what does it cost? Cost Eff Resour Alloc. 2023;21:15. Med-
line:36782287 doi:10.1186/s12962-023-00425-z

8 Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat A-HS, Dellinger EP, et al. A Surgical Safety Checklist to Reduce Mor-
bidity and Mortality in a Global Population. N Engl ] Med. 2009;360:491-9. Medline:19144931 doi:10.1056/NEJMsa0810119

9 Irimu GW, Gathara D, Zurovac D, Kihara H, Maina C, Mwangi J, et al. Performance of health workers in the management
of seriously sick children at a Kenyan tertiary hospital: before and after a training intervention. PloS one. 2012;7:¢39964.
Medline:22859945 doi:10.1371/journal.pone.0039964

10 Lampi M, Junker JPE, Tabu JS, Berggren P, Jonson C-O, Wladis A. Potential benefits of triage for the trauma patient in a
Kenyan emergency department. BMC Emerg Med. 2018;18:49. Medline:30497397 doi:10.1186/s12873-018-0200-7

11 Nugus P, Carroll K, Hewett DG, Short A, Forero R, Braithwaite J. Integrated care in the emergency department: A complex
adaptive systems perspective. Soc Sci Med. 2010;71:1997-2004. Medline:20947232 doi:10.1016/j.socscimed.2010.08.013

12 Wachira BW, Wallis LA, Geduld H. An analysis of the clinical practice of emergency medicine in public emergency depart-
ments in Kenya. Emerg Med J. 2012;29:473-6. Medline:21478411 doi:10.1136/emj.2011.113753

13 Europe R. LLP EY. National Evaluation of the Department of Health’s Integrated Care Pilots. Final Report: Full Version.
Online: Rand, 2012.

14 Sidhu M, Pollard J, Sussex J. Vertical integration of primary care practices with acute hospitals in England and Wales:
why, how and so what? Findings from a qualitative, rapid evaluation. BMJ Open. 2022;12:e053222. Medline:35017245
doi:10.1136/bmjopen-2021-053222

15 Nagendran M, Maruthappu M, Raleigh VS. Is the new NHS outcomes framework fit for purpose? BMJ Qual Saf. 2012;21:524-
7. Medline:22129931 doi:10.1136/bmjqs-2011-000380

16 Dixon-Woods M, Pronovost PJ. Patient safety and the problem of many hands. BMJ Qual Saf. 2016;25:485-8. Med-
line:26912578 doi:10.1136/bmjqs-2016-005232

17 Carayon P, Wooldridge A, Hoonakker P, Hundt AS, Kelly MM. SEIPS 3.0: Human-centered design of the patient journey
for patient safety. Appl Ergon. 2020;84:103033. Medline:31987516 doi:10.1016/j.apergo.2019.103033

18 Patton MQ. Qualitative research & evaluation methods, Thousand Oaks Sage Publications. New York, New Delhi, London.
2002;Chapter 7: Qualitative Interviewing(Fourth Edition).

19 Trbovich P, Vincent C. From incident reporting to the analysis of the patient journey. BMJ Qual Saf. 2019;28:169-71. Med-
line:30337497 doi:10.1136/bmjqs-2018-008485

20 Joseph AL, Kushniruk AW, Borycki EM. Patient journey mapping: Current practices, challenges and future opportunities
in healthcare. Knowledge Management & E-Learning. Knowledge Management & E-Learning: An International Journal.
2020;12:387-404.

21 Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Purposeful Sampling for Qualitative Data Collec-
tion and Analysis in Mixed Method Implementation Research. Adm Policy Ment Health. 2015;42:533-44. Medline:24193818
doi:10.1007/s10488-013-0528-y

22 Lucas PJ, Baird J, Arai L, Law C, Roberts HM. Worked examples of alternative methods for the synthesis of qualitative
and quantitative research in systematic reviews. BMC Med Res Methodol. 2007;7:4. Medline:17224044 doi:10.1186/1471-
2288-7-4

23 Barnett-Page E, Thomas J. Methods for the synthesis of qualitative research: a critical review. BMC Med Res Methodol.
2009;9:59. Medline:19671152 doi:10.1186/1471-2288-9-59

24 Carayon P, Wooldridge A, Hoonakker P, Hundt AS, Kelly MM. SEIPS 3.0: Human-centered design of the patient journey
for patient safety. Appl Ergon. 2020;84:103033. Medline:31987516 doi:10.1016/j.apergo.2019.103033

25 Leutz WN. Five Laws for Integrating Medical and Social Services: Lessons from the United States and the United King-
dom. Milbank Q. 1999;77:77-110. Medline:10197028 doi:10.1111/1468-0009.00125

26 McGaughey J, Alderdice F, Fowler R, Kapila A, Mayhew A, Moutray M. Outreach and Early Warning Systems (EWS) for
the prevention of Intensive Care admission and death of critically ill adult patients on general hospital wards. Cochrane
Database of Systematic Reviews. 2007:CD005529. Medline:17636805 doi:10.1002/14651858.CD005529.pub2

27 Cadman V. Use of the WHO surgical safety checklist in low and middle income countries: A review of the literature. J
Perioper Pract. 2018;28:334-8. Medline:29737922 doi:10.1177/1750458918776551

(9p)
]
Q
Z
&5
(%
5
&3
5
oz

2023 ¢ VOL. 13 « 04139 10 www.jogh.org e doi: 10.7189/jogh.13.04139


https://pubmed.ncbi.nlm.nih.gov/36606666
https://doi.org/10.1136/bmjopen-2022-060972
https://doi.org/10.1136/bmjopen-2022-060972
https://pubmed.ncbi.nlm.nih.gov/32246914
https://doi.org/10.1016/S0140-6736(20)30793-5
https://pubmed.ncbi.nlm.nih.gov/30373648
https://doi.org/10.1186/s13054-018-2219-2
https://pubmed.ncbi.nlm.nih.gov/34548380
https://doi.org/10.1136/bmjgh-2021-006585
https://pubmed.ncbi.nlm.nih.gov/37178434
https://doi.org/10.1007/s41669-023-00418-x
https://doi.org/10.1007/s41669-023-00418-x
https://pubmed.ncbi.nlm.nih.gov/36162903
https://doi.org/10.1016/j.ccc.2022.06.008
https://pubmed.ncbi.nlm.nih.gov/36782287
https://pubmed.ncbi.nlm.nih.gov/36782287
https://doi.org/10.1186/s12962-023-00425-z
https://pubmed.ncbi.nlm.nih.gov/19144931
https://doi.org/10.1056/NEJMsa0810119
https://pubmed.ncbi.nlm.nih.gov/22859945
https://pubmed.ncbi.nlm.nih.gov/22859945
https://doi.org/10.1371/journal.pone.0039964
https://pubmed.ncbi.nlm.nih.gov/30497397
https://doi.org/10.1186/s12873-018-0200-7
https://pubmed.ncbi.nlm.nih.gov/20947232
https://doi.org/10.1016/j.socscimed.2010.08.013
https://pubmed.ncbi.nlm.nih.gov/21478411
https://doi.org/10.1136/emj.2011.113753
https://pubmed.ncbi.nlm.nih.gov/35017245
https://doi.org/10.1136/bmjopen-2021-053222
https://pubmed.ncbi.nlm.nih.gov/22129931
https://doi.org/10.1136/bmjqs-2011-000380
https://pubmed.ncbi.nlm.nih.gov/26912578
https://pubmed.ncbi.nlm.nih.gov/26912578
https://doi.org/10.1136/bmjqs-2016-005232
https://pubmed.ncbi.nlm.nih.gov/31987516
https://doi.org/10.1016/j.apergo.2019.103033
https://pubmed.ncbi.nlm.nih.gov/30337497
https://pubmed.ncbi.nlm.nih.gov/30337497
https://doi.org/10.1136/bmjqs-2018-008485
https://pubmed.ncbi.nlm.nih.gov/24193818
https://doi.org/10.1007/s10488-013-0528-y
https://pubmed.ncbi.nlm.nih.gov/17224044
https://doi.org/10.1186/1471-2288-7-4
https://doi.org/10.1186/1471-2288-7-4
https://pubmed.ncbi.nlm.nih.gov/19671152
https://doi.org/10.1186/1471-2288-9-59
https://pubmed.ncbi.nlm.nih.gov/31987516
https://doi.org/10.1016/j.apergo.2019.103033
https://pubmed.ncbi.nlm.nih.gov/10197028
https://doi.org/10.1111/1468-0009.00125
https://pubmed.ncbi.nlm.nih.gov/17636805
https://doi.org/10.1002/14651858.CD005529.pub2
https://pubmed.ncbi.nlm.nih.gov/29737922
https://doi.org/10.1177/1750458918776551

Receive, Sustain, and Flow

28 Sodzi-Tettey ST-D, Mobisson-Etuk NAY, Macy LN, Roessner LH, Barker J. PM. Lessons Learned from Ghana’s Project
Fives Alive! A practical guide for designing and executing large scale improvement initiatives. Cambridge, Massachusetts:
Institute for Healthcare Improvement, 2022.

29 Vincent CA, Mboga M, Gathara D, Were F, Amalberti R, English M. How to do no harm: empowering local leaders
to make care safer in low-resource settings. Arch Dis Child. 2021;106:333-7. Medline:33574028 doi:10.1136/archdis-
child-2020-320631

30 English M, Ogola M, Aluvaala J, Gicheha E, Irimu G, Mcknight J, et al. First do no harm: practitioners’ ability to ‘diagnose’
system weaknesses and improve safety is a critical initial step in improving care quality. Arch Dis Child. 2021;106:326-
32. Medline:33361068 doi:10.1136/archdischild-2020-320630

31 Maphumulo WT, Bhengu BR. Challenges of quality improvement in the healthcare of South Africa post-apartheid: A crit-
ical review. Curationis. 2019;42:e1-e9. Medline:31170800 doi:10.4102/curationis.v42i1.1901

32 English M, Nzinga J, Oliwa J, Maina M, Oluoch D, Barasa E, et al. Improving facility-based care: eliciting tacit knowledge
to advance intervention design. BMJ Glob Health. 2022;7:e009410. Medline:35985694 doi:10.1136/bmjgh-2022-009410

33 WHO. Emergency Care System Framework: World Health Organisation; 2018.

34 Manojlovich M, Krein SL. We don't talk about communication: why technology alone cannot save clinically deteriorating
patients. BMJ Quality & Safety. 2022. Medline:35868850 doi:10.1136/bmjgs-2022-014798

35 Werner NE, Ponnala S, Doutcheva N, Holden R]. Human factors/ergonomics work system analysis of patient work: state of
the science and future directions. Int J Qual Health Care. 2021;33 Supplement_1:60-71. Medline:33432984 doi:10.1093/
intghc/mzaa099

36 Holden RJ, Carayon P. SEIPS 101 and seven simple SEIPS tools. BMJ Qual Saf. 2021;30:901-10. Medline:34039748
doi:10.1136/bmjqs-2020-012538

37 Carayon P, Hundt AS, Karsh B, Gurses AP, Alvarado C, Smith M, et al. Work system design for patient safety: the SEIPS
model. Qual Saf Health Care. 2006;15 suppl 1:150-8. Medline:17142610 doi:10.1136/qshc.2005.015842

38 Calvello E, Reynolds T, Hirshon JM, Buckle C, Moresky R, O'Neill ], et al. Emergency care in sub-Saharan Africa: results
of a consensus conference. Afr ] Emerg Med. 2013;3:42-8. doi:10.1016/j.afjem.2013.01.001

39 Burkholder TW, Bergquist HB, Wallis LA. Governing access to emergency care in Africa. Afr J Emerg Med. 2020;10:52-6.
Medline:33318894 doi:10.1016/j.afjem.2020.07.003

REFERENCES

PAPERS

www.jogh.org e doi: 10.7189/jogh.13.04139 11 2023 ¢ VOL. 13 « 04139


https://pubmed.ncbi.nlm.nih.gov/33574028
https://doi.org/10.1136/archdischild-2020-320631
https://doi.org/10.1136/archdischild-2020-320631
https://pubmed.ncbi.nlm.nih.gov/33361068
https://doi.org/10.1136/archdischild-2020-320630
https://pubmed.ncbi.nlm.nih.gov/31170800
https://doi.org/10.4102/curationis.v42i1.1901
https://pubmed.ncbi.nlm.nih.gov/35985694
https://doi.org/10.1136/bmjgh-2022-009410
https://pubmed.ncbi.nlm.nih.gov/35868850
https://doi.org/10.1136/bmjqs-2022-014798
https://pubmed.ncbi.nlm.nih.gov/33432984
https://doi.org/10.1093/intqhc/mzaa099
https://doi.org/10.1093/intqhc/mzaa099
https://pubmed.ncbi.nlm.nih.gov/34039748
https://doi.org/10.1136/bmjqs-2020-012538
https://pubmed.ncbi.nlm.nih.gov/17142610
https://doi.org/10.1136/qshc.2005.015842
https://doi.org/10.1016/j.afjem.2013.01.001
https://pubmed.ncbi.nlm.nih.gov/33318894
https://pubmed.ncbi.nlm.nih.gov/33318894
https://doi.org/10.1016/j.afjem.2020.07.003

