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Abstract

Objective: To investigate opportunities for task shifting to decongest an outpatient neurology clinic in Zambia by
describing current patient flow through the clinic and potential nodes for intervention using process mapping.

Background: Zambia has a population of approximately 18 million people with 4 full-time adult neurologists, as

of 2018, who all practice at the University Teaching Hospital (UTH), the main tertiary care center in the country. As a
result of this provider-to-patient ratio, the outpatient neurology clinic is overcrowded and overbooked. Task-shifting
programs have shown to improve efficiency, access and quality of care through the use of less specialized healthcare
workers in low- and middle-income countries (LMIC).

Methods: We evaluated patient flow in the UTH neurology outpatient clinic through the development and analysis
of a process map. The characteristics of the clinic population between 2014 and 2018 were retrospectively reviewed
from the clinic register. Between July and August 2018, we prospectively collected appointment lag times and time
each patient spent waiting at various points in the clinic process. We conducted interviews with clinic staff and
neurologists to generate a detailed process map of current pathways to care within the clinic. We then devised task-
shifting strategies to help reduce patient wait times based on the overview of clinic process mapping and patient
demographics.

Results: From 2014 to 2018, there were 4701 outpatients seen in the neurology clinic. The most common neurologi-
cal diagnoses were epilepsy (39.2%), headache (21.5%) and cerebrovascular disease (16.7%). During prospective data
collection, patients waited an average of 57.8 (SD 73.4) days to be seen by a neurologist. The average wait time from
arrival in the clinic to departure was 4.0 (SD 2.5) h. The process map and interviews with clinic staff revealed long
waiting times due to a paucity of providers. Nurses and clerks represent an influential stakeholder group, but are not
actively involved in any activity to reduce wait times. A large proportion of follow-up patients were stable and seen
solely to obtain medication refills.

Conclusions: Epilepsy, headache, and stroke make up the largest percentage of outpatient neurological illness in
Zambia. Targeting stable patients in these diagnostic categories for a task-shifting intervention may lead to substan-
tially decreased patient wait times. Potential interventions include shifting clinical follow-ups and medication refills to
less specialized healthcare workers.
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deaths [1]. With an increasingly older population cou-
pled with limited access to neurological care, the bur-
den of neurological disease in low- and middle-income
countries (LMIC) is predicted to continue to increase
with a projected 103 million DALYs in 2030 [1].

Previous research has estimated that the average ratio
of neurologists to the general population in Africa is on
the order of 1:3.4 million, with 11 nations without any
neurologists [2]. In comparison, there are between 4
and 13 neurologists per 100,000 people in Europe and
the US [3, 4]. Zambia is located in southern Africa and
has a high burden of neurological disease with marked
delays in accessing neurological care. Its estimated
population in 2016 was~ 18 million [5] with 4 adult
neurologists all of whom practice at University Teach-
ing Hospital (UTH), the national referral hospital, in
the capital city of Lusaka. As a result of this provider-
to-patient ratio, the outpatients:neurologist ratio is
extremely high (Table 1).

The World Health Organization (WHO) has
expressed a need to address under-diagnosis and
prompt treatment of non-communicable chronic con-
ditions, recognizing that the model of specialist phy-
sicilan management is not feasible in resource-poor
settings [6]. Task-shifting programs have been shown to
improve efficiency, access and quality of care through
the use of less specialized healthcare workers in spe-
cific settings in Africa. This approach is best character-
ized in HIV/AIDS care but has never been applied to
neurological care in LMIC. There needs to be a better
understanding of appropriate delegation of tasks by
non-specialists in specific populations to successfully
implement task-shifting in neurological care. Evidence
can help inform strategies to in order to promote better
access to neurological care in Africa.

To address this clinical and research gap, we collected
essential information on the outpatient neurology
clinic at UTH. This study attempted to identify areas to
improve efficiency within the UTH outpatient neurol-
ogy clinic. Based on these findings, we propose an ini-
tial frame work for task shifting to aid implementation
of neurological care in resource-limited settings.
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Methods

UTH is Zambia’s national referral hospital and is located
in the capital city of Lusaka. It is the main teaching hos-
pital for the University of Zambia School of Medicine.
The UTH outpatient neurology clinic is staffed by four
neurologists who, during the study period, were the only
practicing neurologists in the country. This clinic has a
neurophysiology laboratory that offers electroencepha-
lograms (EEG) and electromyography/nerve conduction
(EMG/NCS) studies. Providers refer patients to the UTH
outpatient neurology clinic for specialty evaluation, after
hospitalization for a neurological disorder, or for neuro-
physiology testing.

We employed a mixed quantitative and qualitative
approach as there were no national pathways or processes
for task-shifting initiatives to guide professionals in neu-
rological care at the time the study was conducted. We
elected to use process mapping which incorporates the
patient experience to improve the quality or efficiency of
clinical management [7]. It is a tool that has shown clini-
cal benefit when applied to healthcare systems [7, 8].

The procedure has been used as a knowledge transla-
tion strategy for health systems research in Africa [9]. In
Ghana and in South Africa, process mapping has been
used as a strategy to combat lung cancer and hyperten-
sion [10, 11]. Our approach was novel because process
mapping has been used to shape policy change in pop-
ulation health, but has never been used to analyze neu-
rological care. We sought to use process mapping as a
quality improvement (QI) tool in order to decrease hur-
dles associated with implementation of neurological care
in resource-limited settings and facilitate further quality
improvement efforts.

The team consisted of a Master of Public Health gradu-
ate student and two neurologists providing outpatient
care in Zambia to review care-delivery processes. We
conducted standardized in-person field interviews with
clinic staff regarding workflow using a standardized
interview guide with question prompts. Data gained from
these interviewers were then used to develop process
maps. Eligible staff who agreed to participate in the qual-
ity improvement research project were English-speaking

Table 1 Provider-to-patient ratio at the outpatient neurology clinic, 2014-2018

Year 2014 2015 2016 2017 2018 Total
Patients 86 737 1022 1103 1753 4701
Neurologists 1 2 2 2 3 3
Neurologist-to-patient ratio 0.011 0.002 0.002 0.002 0.002

Zambian population 15,399,788 15,879,361 16,363,458 16,853,599 17,943,895

This study only collected data from 3 out of the 4 neurologists currently working at UTH
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as is standard in Zambia. We conducted interviews dur-
ing periods chosen by staff so as not to interfere with
clinical duties. During the staff interviews, staff members
provided input to process maps to ensure accounting for
all tasks involved in clinical care. We then developed a
point-by-point checklist of the process from start to fin-
ish (Table 2). Based on the information from the process
maps, we prospectively collected appointment lag time
periods (e.g., time between initial referral to neurology
clinic and first consultation in the clinic) and the total
time patients spent waiting in the clinic (e.g., time from
patient arrival at clinic to being called into the examina-
tion room to see a neurologist) between July and August
2018. Neurological complications of HIV infections are
common, even in patients on effective antiretroviral ther-
apy. Since task-shifting interventions in Africa have been
primarily studied in the context of HIV care provision

Table 2 A point-by-point checklist of the patient process from
start to finish at the neurology outpatient clinic

Tasks Completed (Y/N) Time

Checklist
Scheduling

Arrival

Front desk

Vital signs
Examination room
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[12-15], we analyzed these data separately based on
patient’s HIV status.

Patients were not directly interviewed. Instead, they
were given a written survey by clinic staff to carry during
the visit upon arrival to the registration desk. As patients
moved through the clinic, the study team recorded the
time at which each stage of the outpatient process (e.g.,
registration, vitals, visit with the doctor, etc.) began.
Once the visit was complete, patients returned the ques-
tionnaire to the registration desk. Quantifying these
times on the process map, allowed us to quantitatively
analyze the time spent on each step of the procedure and
identify inefficiencies for potential improvement. We
held online team debriefings to discuss the process map
results. This allowed all the team members to identify any
further problems and provide suggestions.

In addition to the process map and wait times, we
reviewed the outpatient log of all patients seen by the
three neurologists in the clinic from 2014 to 2018. We
placed all patients into categories based on their diagno-
sis at the time of their visit (Table 3). A number of cases
did not have a final diagnosis due to resource limitations.
Based on the number of patients in each diagnostic cat-
egory, we were able to identify high yield neurological
conditions for efficiency initiatives.

Results

The annual outpatient visit frequency and prevalence
of HIV infection seen at the UTH outpatient neurol-
ogy clinic over the last 4 years are presented in Fig. 1.

Table 3 Detailed description of the most common disease categories seen at the neurology outpatient clinic

Disease category Definition

Seizures/epilepsy
Infectious

Patients who have suffered a seizure or carry the diagnosis of epilepsy
Patients whose primary presentation was related to an underlying infection of the nervous system such as cryptococ-

cal meningitis, toxoplasmic encephalitis, or cerebral malaria

Headache/cephalgias
Neuromuscular
Movement disorders

Neuropathy/radiculopathy
and radiculopathies

Cerebrovascular disease
Myelopathy

Primary headache disorders such as tension, migraine, and cluster headaches or some related disorder
Disorders of the neuromuscular junction, muscle, or motor neuron disease
Patients with tremor, Parkinson’s disease, ataxia or other related disorders

A heterogenous group of peripheral nervous system disorders including diabetic neuropathy, AIDP/CIDP, plexopathies,

Patients with ischemic stroke, hemorrhagic stroke, and/or transient ischemic attacks
A broad category that included patients with obvious signs of spinal cord dysfunction such as leg weakness, bowel/

bladder symptoms, or sensory level without any further details to clarify the diagnosis

Dementia/neurodegenerative

Demyelinating
elitis, and transverse myelitis

Encephalopathy
Diagnosis unclear
Other conditions

Patients with AIDS-Dementia Complex, Alzheimer's disease, Huntington’s disease, and/or cerebellar degeneration
It was restricted to the central nervous system and included cerebral demyelination, acute disseminated encephalomy-

A cognitive dysfunction of unknown origin whose time course fit an acute/subacute confusional state
When it was unclear what a patient had, or if they could not be placed into a diagnostic category with great certainty
If patients had a condition that represented < 1% of the study population

This diagnostic category is based on a previous study at UTH [22]
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From January 2014 to December 2018, the UTH out-
patient neurology clinic had 4701 visits, of those 1648
(35.0%) were new patients and 3053 (65.0%) were follow-
up patients. The highest volume year was 2018 which

included 1753 visits. The median age of patients seen at
the outpatient neurology clinic was 42.9 years. A total
of 883 (19.0%) were people living with HIV, accounting
for 396 (27.5%) of all male patients and 487 (20.5%) of all



Villegas et al. Hum Resour Health (2021) 19:88

Page 5 of 9

=
o
g
& PATIENT hdigped
%] SCHEDULE CLINICAL FILES
Q CONSULY | __» APPOINTMENT& PREP - SHECKCIN, SITS IN & ORGANIZE
w REQUESTES) REGISTERITIN — | ROOMS COLLECT = ——» [N PATIENTS IN P
o« PATIENTS FILES AVAILABLE
LOGBOOK AREA ORDER OF
PRIORITY
| NO
YE
@ l
o)
[T} ADD VITALS SIGNS TO
7] el il el RECORDS & PATIENT SITS IN
<] P BROUGHT TO WAITING AREA
= NEUROLOGIST
E
>
|
|
SHARE DECISION | SCHEDULES |
RESIDENT s MAKING WITH 1 —— APPOINTMENT
YES - CONSULT | YES WITH RESULTS /|
,— NEUROLOGIST |
= VRS RESIDENT
8 AVAILABLE
4 STAMPS
= MEDICATION <. FOLLOWUP
<] REVIEW ORDERS
= | |CLINICAL FILES
< & ORGANIZE
= PATIENTS N ™ NEW PATIENT
= ORDER OF
= PRIORITY
e I i OFFICE VISIT |
|
No__ NO NEUROLOGIST —— ‘compere |
CONSULT |
PATIENT CLERK NURSE RESIDENT NEUROLOGIST
Fig. 3 Current process map

female patients cared for at the clinic. Figure 2 shows the
outpatient neurologic diagnostic categories seen from
2014 to 2018 with epilepsy (39.2%), headache (21.5%) and
stroke (16.7%) as the most common.

Figure 3 provides the finalized process map based on
interviews with staff from the UTH outpatient neurology
clinic. The process map detailed a challenge for each of
the three main steps of the patient flow through the UTH
outpatient neurology clinic: registration, recording vital
signs, and examination.

The registration desk is the first point of contact for the
patients at the UTH outpatient neurology clinic, which
runs on a first come, first served basis. Patients start to
arrive before its opening to be seen by the team of neu-
rologists as early as possible. Over the course of the study,
each physician sees 24.5 patients per week. Of those, only
30% of the patients scheduled an appointment. Once
a patient is registered, files are transitioned in the same
room to the nurses’ station.

At the nursing station, the nurse takes the patient’s vital
signs in the order of arrival. The files are then transferred
to the examination rooms. Based on the debriefing ses-
sions with clinic staff and the neurology team, nurses and

clerks represent an influential stakeholder group from
the registration area. Because of their constant role at the
frontline, their practices have a decisive impact. How-
ever, often times they were not being effectively utilized.
According to the field data, they are not actively involved
in any activity to reduce waiting times.

Debriefing with clinic staff and neurologists also
revealed consensus that long wait times tend to aggra-
vate patients and their families. Examples that were cited
include that often stable epilepsy, headache and stroke
patients have to wait between 3 and 4 h to obtain a medi-
cation refill. They further reported that a large propor-
tion of follow-up patients in these diagnostic categories
were stable and largely seen in clinic solely to obtain
medication refills. Neurologists also reported that they
assume full responsibility for these delays, which leaves
them feeling overextended in attempts to see and treat
every single patient that presents to clinic that day. As a
result, they reported that they commonly see patients on
non-clinic days as a strategy to decongest and reduce the
workload on clinic days.

Patient-reported appointment lag times and clinic wait
times are reported in Table 4. On average, patients waited
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Table 4 Patient-reported times waiting and getting into the clinic
Steps New patient Follow-up patient

Minutes median IQR Minutes median IQR
Appointment lag time (days) 30 39 120 129
Getting to the clinic 40 40 40 375
1) Arrival to the clinic (h) 7:15 AM 0:56 7:00 AM 1:16
2) Front desk to vital signs 74 88 67 415
3) Hand-off clinical files until in examination room 96 198 147 125

with neurologists

IQR Interquartile range. 1) Statistics are based on 41 patients over 3 Clinic sessions. 2) All figures are median (IQRS) unless otherwise specified. 3) Not all patients had

their vital signs taken (N=9)

57.8 (SD 73.4) days to be seen by a neurologist. The aver-
age wait time in clinic was 4.0 (SD 2.5) h.

Discussion

This study provides valuable information about neu-
rological services at the national referral hospital in
Zambia. Consistent with prior studies from the region,
seizure, headache and stroke are the most common

diagnoses seen at the UTH outpatient neurology
clinic [16, 17]. Stable patients in the top three diagnos-
tic categories, requiring only medication refills, were
determined to be the optimal target for a task-shifting
intervention to reduce patient wait times. Programs tar-
geting medication refills have been shown to improve
adherence and decrease physician workload [18-20].
Figure 4 illustrates the recommended approach to the
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processes around the UTH outpatient neurology clinic,
outlining a starting point for effective execution of the
task-shifting program in neurology.

Neurology guidelines for upper and middle-income
economies recommend individual patient management
delivered by neurologists prescribing treatment, sup-
ported by imaging and high-technology laboratory work
monitoring [21]. Unfortunately, this approach in Zam-
bia and in other LMIC is often not feasible due to lack
of neurologists, diagnostic investigations and effective
treatments. In fact, the neurological exam remains the
most useful diagnostic tool [22]. Our study found that
long waiting times for patients to see a neurologist and
scarce neurology workforce are adding to the current
shortfall. In fact, the UTH outpatient neurology clinic
has increased from 1 to 4 neurologists during the study
period. In 2018, they experienced the highest patient vol-
ume, which likely resulted from the addition of the fourth
neurologist. The demand for neurologists, however, con-
tinues to exceed supply. Unfortunately, these shortages
are likely to be sustained. Thus, guidelines are not trans-
lating into clinical practice in these settings because it is
not realistic [23]. Alternative strategies to improve access
to care for patients with neurological care are urgently
needed in LMIC.

Task-shifting to nurses and community health work-
ers may benefit numerous components of the neurology
care delivery in LMIC. In Mozambique, training non-
physician clinicians in a task-shifted model of antiretrovi-
ral therapy rollout for persons living with HIV, compared
to physician care, was able to improve health outcomes
including viral suppression, toxicity and mortality [24,
25]. Building upon previous findings, we believe common
outpatient conditions such as epilepsy, headache and
stroke, may benefit from protocols that make it easier
for less specialized healthcare workers to manage these
conditions.

In this specific context, we recommend shifting clinical
follow-ups and refills of chronic medications to nurses,
pharmacists and EEG/EMG technicians. These less spe-
cialized healthcare workers, however, have had limited
training in managing these disorders, so implementa-
tion would require an adequate planning and training.
A task-sharing model could be adopted first followed by
task-shifting as non-physician healthcare workers gained
more experience and confidence with their new respon-
sibilities. Ideally, community healthcare workers will be
able to determine whether these patients are truly stable
and then take accurate treatment decisions. To do so, it
is necessary to create a clinical environment that is suf-
ficiently regular and predictable (i.e., only performing
clinical evaluations of the same conditions and patient
population) because it gives nurses and community
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health workers the opportunity to learn these conditions
through prolonged practice [26]. As the healthcare work-
ers gain more confidence in deciding whether someone
is stable or not, the task could be completely shifted to
them to identify stable patients without routine discus-
sion with the neurologist.

It is important to note that strengthening training
without changes in systems such as clinical operations
and procedures, may lead to missing unstable patients,
and thus may prove insufficient to improve patient care
and/or outcomes [27]. Conversely, we believe that to
maximize the accuracy of clinical evaluations made by
community healthcare workers, final neurological assess-
ments and decisions should be supported by a checklist
of the most common conditions seen at the UTH outpa-
tient neurology clinic. Research has shown that the use
of checklists improves clinical outcomes and involves
both changes in systems and in the individual and clini-
cal teams’ behavior [28]. The virtues of checklists are
well documented in LMIC, where community healthcare
workers were able to substantially improve their perfor-
mances of measure practices with the use of a checklist,
as well as improving patient morbidity rates [29].

Based on the Consolidated Framework for Implemen-
tation Research (CFIR) [30] creating tension for change
is necessary and feasible through better data collection.
We encouraged the UTH outpatient neurology clinic to
include key performance indicators (kpi): new visit rate,
new appointment lag time and no-show rate. These kpis
are measurable values that demonstrate how effectively a
clinic is achieving the neurology task-shifting goals and
overall healthcare objectives. These measures will allow
evaluation of this approach, not only for baseline but for
ongoing monitoring of the task-shifting program, as well
as garner support from leadership. With the creation of
urgency, elevating the matter to an organizational aim,
there will be an increased awareness among providers,
and therefore a stronger culture to improve neurologi-
cal care using differentiated models of care. Task-shifting
can have a relatively quick effect on utilization and on
new appointment lag time by increasing the capacity of
the services. Hence, there will be a need for shorter eval-
uation cycles of this neurology task-shifting model, that
focuses on process optimization, avoiding radical work-
flow and operational changes. Task-shifting interventions
in HIV populations in Africa may be used as a bench-
mark for comparing efficiency in a potential task-shifting
intervention in neurology in similar countries.

This study has several limitations. The current study
only considered the view of patients and providers in a
national referral hospital and not populations in more
rural settings in Zambia. Since our study is limited in
its geographic reach, the findings may therefore be
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biased towards this population’s experiences and prefer-
ences. However, process mapping is a method that can
be adapted and used to identify gaps in other outpatient
neurology clinics in LMICs, which in turn can help those
clinics to tailor the use of differentiated models of care to
meet their identified needs.

In addition, our data brought to light other issues in
the clinic such as the low appointment bookings rate,
which raises the question of what communication bar-
riers patients are experiencing when trying to book
appointments in advance. Unfortunately this informa-
tion was not collected as it was out of the scope of the
project. These issues warrant further consideration and
may pose opportunities to better communicate with
patients by reinforcing the need to schedule appoint-
ments in advance or allowing patients to schedule
appointments with the use of mobile apps and other
technologies. Finally, this study focuses on a clinic in
which fully trained neurologists are available to evaluate
new patients and support community healthcare workers
participating in the task-shifting models. Our suggestions
would likely not apply to less-resourced settings in which
no neurologists were present.

In Zambia, as happens in other LMICs, the treatment
gap of neurological disorders is due in part to a small or
absent neurology workforce leading to long waiting times
to meet the growing demand for their services. Prospec-
tive solutions to reduce lag times may include task-shift-
ing neurological care to nurses and community health
workers. This approach will require training, so less spe-
cialized healthcare workers can develop the skills needed
to identify and make the most appropriate referrals to
neurologists and to resume management of stable neu-
rology patients.
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