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Abstract
Background Developing countries such as Kenya still experience challenges around human resource to deliver 
refractive error services. However, given the burden of uncorrected refractive error, adoption of innovative and cost 
effective approaches is desirable. Hence this study intended to develop a task shifting framework integrated with 
telemedicine to potentially scale refractive error services.

Methods This was an exploratory study conducted in four phases as follows: a scoping review of the scope of 
practice for ophthalmic workers in Kenya, an interview with key opinion leaders on the need for integration of public 
health approaches such as the vision corridors within the eye health ecosystem in Kenya and their knowledge on task 
shifting, and finally development and validation of a proposed task shifting framework through a Delphi technique. 
Purposive sampling was used to recruit key opinion leaders and data was collected via telephonic interviews. The 
qualitative data was analyzed thematically using NVivo Software, Version 11.

Results The scoping review showed that only optometrists, ophthalmologists and ophthalmic clinical officers 
are allowed to undertake refraction in Kenya. All of the key opinion leaders (100%) were aware of task shifting and 
agreed that it is suitable for adoption within the eye health ecosystem in Kenya. All of the key opinion leaders 
(100%) agreed that skills development for healthcare workers without prior training on eye health supervised by 
optometrists through telemedicine is desirable. Notwithstanding, all of the key opinion leaders (100%) agreed that 
integration of public health approaches such as the vision corridors across all levels of healthcare delivery channels 
and development of a self-assessment visual acuity tool is desirable. Finally all of the key opinion leaders (100%) 
agreed that task shifting is relevant for adoption within the eye health ecosystem in Kenya. The developed framework 
prioritized partnership, advocacy, skills development, establishment and equipping of refraction points. The proposed 
framework advocated for a telemedicine between professionals with conventional training and those with skills 
development.

Conclusion Task shifting integrated with telemedicine could cost effectively scale refractive error service delivery. 
However, internal and external factors may hinder the success warranting the need for a multi-faceted interventions 
and a connection between planning and training to scale the uptake.
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Background
Addressing uncorrected refractive error (URE) which is a 
type of vision problems that makes it hard to see clearly 
has been a major challenge in developing countries such 
as Kenya due to inadequate human resource [1]. Glob-
ally, it is estimated that approximately 2.2 billion people 
suffers from URE and it is projected to increase by 2050 
[2]. It is projected that by 2050, half of the world popula-
tion will suffer from myopia, 0.8 billion will suffer from 
hyperopia and 1.3 billion people will suffer from presby-
opia [3]. However, given the evidence that only 10 − 20% 
of the population in need of refractive error (RE) services 
are able to access and afford the available RE services 
[4], action are desirable to ensure that the remaining 
proportion access and afford the available RE services. 
While in Kenya there are no population based studies 
on RE, approximately 6.39% are estimated to suffer from 
URE [5]. In Kenya, the Ministry of Health recommends 
one optometrist/ophthalmologist for a population of 
250,000, one ophthalmic clinical officer for a population 
of 100,000 and one ophthalmic clinical officer/cataract 
surgeon for a population of 125,000 [6]. However, there 
are approximately 400 optometrists, 151 ophthalmolo-
gists, 40 ophthalmic clinical officers and 176 ophthal-
mic clinical officers/cataract surgeons whose current 
scope of practice allows them to undertake refraction to 
approximately 53  million Kenyans [6]. In consideration 
of the World Health Organization of one refractionist per 
50,000 population [7], there is still a deficit of refraction-
ists in Kenya warranting the need for adoption of cost 
effective approaches.

Awareness creation is an important component when 
it comes to scaling RE services. While developing coun-
tries such are Nigeria have adopted public health related 
approaches such as the vision corridors which is the self-
assessment of the visual acuity by the general population 
in strategic places accessible to the URE [8], an evalua-
tion of the impact of the approach is desirable to allow 
for replication in other settings. Currently in Kenya, the 
existing human resource has to stretch beyond their lim-
its to deliver services while creating awareness concur-
rently. Considering that the scope of practice for eye care 
professionals destined to undertake refraction in Kenya 
does not include the aspect of awareness creation, adop-
tion of holistic public health approaches are desirable. 
Therefore, this study evaluated the relevancy of the vision 
corridors approach within the eye health ecosystem in 
Kenya.

The World Health Organization (WHO) came up with 
a task shifting approach which is the redistribution of 
tasks among health workforce team members with an 

aim of scaling human resource in a cost effective way [9]. 
The concept is a leading and promising health system 
strategy to address health workforce shortage, transform 
healthcare delivery and improve health outcome and 
inequalities [10]. In countries such as Kenya, Malawi and 
Tanzania the concept has been adopted to address cata-
ract which is the leading cause of unavoidable blindness 
globally [11]. According to Eliah et al., [12] task shifting 
for non-surgeons to address cataract surgery demands 
for quality training and allocation of more resources 
to ensure that cataract patients can be transported to a 
facility for surgery. Even though the study highlights that 
task shifting could potentially scale cataract services, 
there is an additional cost that is required to strengthen 
this approach. Another study by Gichangi et al., [13] on 
trichiasis also showed that task shifting may not effec-
tively address the condition if quality of training is not 
strengthened. These studies are contrary to a study by 
Pente et al., [14] which reported that task shifting can 
address eye health under stringent policies. Even though 
adoption of task shifting maybe desirable for developing 
countries such as Kenya, the existing healthcare work-
force remain limited and currently undertakes more 
tasks [11]. Conventionally, task shifting for paramedical 
teams such as the Community Health Volunteers (CHV) 
and Community Health Extension Workers (CHEW) in 
developing countries such as Kenya would be desirable; 
these cadres are already preoccupied with more tasks 
[15]. Therefore, considering that there is minimal infor-
mation on task shifting and RE service delivery, this study 
intends to evaluate the potential of task shifting towards 
addressing URE.

In Kenya for instance, 90% of the eye care facilities 
offering RE services are located within urban areas with 
rural areas lacking refraction points which intern cre-
ates an imbalance in enhancing accessibility of RE across 
the economic pyramid [16, 17]. This shows a weak public 
health systems experiencing cost constraints in develop-
ing countries with majority of the eye care profession-
als undertaking refraction operating in urban areas [18]. 
However, with approximately 71% of Kenyans living in 
rural areas [17], integration of innovative approaches 
such as telemedicine which is the provision of health care 
remotely via information and communications technol-
ogy is desirable [19]. According to the WHO, four out 
of five developing nations now offer at least one type of 
mobile health program to deliver essential health services 
to the population [18]. In Ethiopia, utilization of teleoph-
thalmology has been recommended due to the huge ratio 
of 1 ophthalmologist to 1,200,000 patients [20]. Not-
withstanding, mHealth has been shown as an approach 
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with the potential of scaling services to remote areas, 
for instance the Peek Vision in Kenya has been shown to 
reduce avoidable blindness through early identification 
and improved adherence to referral [21]. While telemedi-
cine is perceived to require an established infrastructure 
and technological resources to perform system wide 
functions, 89% of rural regions in South Africa, Mauri-
tius, Kenya, and Malawi have access to the internet [22]. 
Telehealth applications could potentially increase opera-
tional and organizational efficiencies of existing systems, 
reduce health care costs and improve health outcomes 
even with limited resources [23]. While evidence shows 
the potential of telemedicine in the healthcare deliv-
ery [24], little information exists on the potential of the 
approach in supplementing other approaches such as 
task shifting. Although in Kenya, the concept of tele-
medicine was considered an alternative approach during 
Covid-19, the concept remains underutilized within the 
eye health ecosystem. Therefore, this study assessed the 
potential of telemedicine integration into the eye health 
ecosystem to strengthen task shifting.

Methods
This study was conducted in four phases. The first phase 
entailed a scoping review of the scope of practice for 
ophthalmic workers in Kenya [6]. The scoping review 
was anchored on the WHO recommendations on the 
task shifting [9]. PubMed and Google Scholar were the 
main search engines used to extract information regard-
ing scope of practice for ophthalmic workers in Kenya. 
Additional information was retrieved from the Ministry 
of Health website, National Strategic Plan for eye health 
2020–2025 and policy documents for eye health. A Bool-
ean operator of “AND” and “OR” was used. The keywords 
used were as follows: scope of practice OR refractive 
error OR ophthalmic workers OR refraction AND Kenya. 
The recommendations derived from the review were pre-
sented to key opinion leaders for an input.

In the second phase, the key opinion leader’s views 
were sought on the relevance of public health approaches 
such as the vision corridors in the eye health ecosystem 
in Kenya. With an assumption that awareness/education 
on RE among the general population remains low which 
significantly influences the uptake of the available RE ser-
vices, getting the opinion of key leaders was deemed suit-
able [25, 26]. The key opinion leaders were purposively 
selected. The participants were recruited from eye care 
professionals associations, the private sectors, the Min-
istry of Information and Communication Technology, 
SE, the Ministry of Health and the public sectors. During 
recruitment of the participants, an email was sent to the 
organizations with details about the study requesting for 
a representative to participate.

A review of different levels of healthcare facilities in 
Kenya was undertaken with an intention to understand 
the current situation and to determine if task shift-
ing could be justified in the Kenyan eye health ecosys-
tem. PubMed and Google Scholar were the main search 
engines used to extract information regarding the levels 
of healthcare facilities in Kenya. Additional information 
was retrieved from the Ministry of Health website. A 
Boolean operator of “AND” and “OR” was used. The key-
words used were as follows: primary level OR secondary 
level tertiary level OR healthcare AND Kenya.

The required cost to scale human resource through 
conventional training and through task shifting was 
undertaken. To determine the relevance of task shift-
ing in addressing URE in Kenya, the cost required to 
bridge the human resource gap was estimated. The esti-
mate was based on the current cost required to train an 
optometrist of between US$ 1,680 and US$ 7,000 [27, 
28]. A holistic recommendation of task shifting through 
skills development was made. An assumption was made 
that even if cost effective RE services are integrated into 
the public health sectors, human resource remains criti-
cal for prioritization. At the same time, a suggestion was 
made that a strengthened public-private partnership is 
desirable.

During phase three, a task shifting framework was 
developed and validated through a Delphi technique 
with the key opinion leaders who had formed the sample 
for phase two. The development of the framework was 
based on the key opinion leaders’ inputs from phase one 
and two of the study. With the limited human resource 
in the general healthcare in Kenya [29], task shifting may 
not be holistic warranting skills development for com-
petitively recruitment community members to undertake 
refraction. It was acknowledged that even though skills 
development is undertaken at a cost, it is cost effective 
when compared to conventional training. The first frame-
work developed was based on the population density and 
primary care level facility. The second framework was 
modified to fit the current situation in Kenya and to scale 
awareness creation and vision screening for the public in 
a cost effective way. This could be achieved through com-
petitive recruitment of community members for skills 
development.

Even though majority of the base of pyramid seek 
healthcare services from the public health sector due to 
affordability when compared to the private sectors, estab-
lishing refraction points within the public health sectors 
was proposed. The assumption was guided by the popu-
lation density seeking healthcare services from the public 
health sectors facilities [30]. The task shifting framework 
subsequently developed was validated through key opin-
ion leaders’ inputs using the Delphi technique.
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During phase four, the developed task shifting frame-
work was presented to 1,834 individuals comprising of 
community health volunteers (n = 1,023; 55.8%), clini-
cal officers (n = 329; 17.9%) and nurses (n = 482; 26.3%) 
currently attached to different public and private health 
sectors in Kenya. The association representatives for the 
nurses, clinical officers and community health volunteers 
were contacted with details about the framework sent 
to them to disseminate to the association members. The 
key question accompanying the framework was whether 
the proposed framework is suitable for adoption in the 
Kenyan context and some inputs for its betterment (Sup-
plementary material 1).

Key opinion leader’s selection, recruitment and retention
Within our expert panel, it was determined that three 
Delphi rounds using email for correspondence would 
be sufficient to achieve consensus and stability [31, 32]. 
We aimed to retain a minimum of 10 key opinion leaders 
after three rounds of Delphi participation, and based on 
our experience with previous Delphi studies, we planned 
for 40% attrition in each round. To ensure that we achieve 
the minimum number of 10 key opinion leaders, we esti-
mated that 35 invitees would be required in the first 
round of the Delphi. We adopted two approaches to con-
vene the key opinion leaders engaged in eye care deliv-
ery in Kenya. The set of key opinion leaders recruited to 
the Delphi included a representative from the ophthal-
mic service unit Kenya, ophthalmologist representing 
the ophthalmological society of Kenya, optometrist rep-
resenting the optometrists association of Kenya, Infor-
mation and Communication Technology expert from 
an international SE, optometrist in-charge of training of 
the optical technicians, policy expert representative from 
the Kenya Society of the Blind, the head of partnership 
wider NGOs Africa from an international SE, ophthal-
mologists operating regional SE and a representative of 
the ophthalmic clinical officers. Rather than approach-
ing the ophthalmic service unit Kenya alone, we chose 
a group of stakeholders in eye health working towards 
achieving universal health coverage to contribute to the 
development of the framework. Secondly, the key opin-
ion leaders in our initial set of 35 contacts were invited 
to recommend colleagues who, in their opinion, might be 
interested in participating in this Delphi on the basis of 
their work or expertise. Throughout the Delphi process, 
key opinion leaders were blinded to the identity of oth-
ers, except for individuals who referred us to subsequent 
key opinion leaders. Survey content was never associated 
with a key opinion leader identifier; only the research-
ers could associate key opinion leaders with responses. 
All the included questions from the survey concerned 
the respondents’ area of professional expertise. An email 

reminder was sent to key opinion leaders on a weekly 
basis to increase the response rate.

Delphi rounds, data collection and analysis
A systematic and meaningful synthesis of responses was 
ensured through drafting and refining the questions 
asked the key opinion leaders in every round. The ques-
tionnaire was piloted among members of our authorship 
team who were not directly involved in designing the 
Delphi. We communicated with the key opinion lead-
ers in English and used Google Forms to conduct our 
surveys.

A pre-specified definition of consensus was devel-
oped based on two criteria [33]. First, the key opinion 
leader was eligible to have achieved consensus around a 
given survey item if at least 70% of respondents agreed 
with that item. When using a five-point Likert scale, we 
defined “disagreement” as a score of two or less. This 
criterion ensured that a strong majority of respondents 
agreed with any included survey item. Second, an item 
was said to have achieved consensus only if none of the 
dissenting respondents raised concerns that were funda-
mentally incompatible with the inclusion of that survey 
item.

This criterion aligns with approaches from formal con-
sensus decision-making, where a structured discussion 
is used to understand and resolve the merits and draw-
backs of a given proposal [10]. This approach recognizes 
that essential insights can be tendered by a minority of 
decision-makers, and attends to the substance of minor-
ity opinions. Procedurally, these minority opinions were 
gathered by requiring that key opinion leaders offer free-
text comments if they disapproved of a survey item. We 
analysed these free-text responses and incorporated 
that feedback into subsequent rounds of the Delphi and 
into the final task shifting framework. As the analy-
sis advanced, an emphasis on and reiteration of certain 
issues above others became more apparent. These ele-
ments coalesced into the final categories and themes.

Round I was designed to elicit broad and general con-
cepts from the key opinion leaders using unstructured, 
open-ended, questions:

1. What is, in your opinion, the purpose of task 
shifting?

2. What are the three to five characteristics of refractive 
error that make it amenable to task shifting?

3. What are three to five examples of delegation of 
responsibilities from highly qualified health workers 
to individuals with fewer qualifications and shorter 
training that are not task shifting?

Following Round I, the researchers combined and ana-
lysed the key opinion leader’s responses in taxonomy 
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according to common themes and categories. We 
attempted to make the items on each list mutually exclu-
sive and comprehensive. We synthesized these findings 
in a survey to elicit participants’ level of agreement with 
each of the themes and categories on a five-point Lik-
ert scale for Round II. This survey also offered free-text 
response options for key opinion leaders to add addi-
tional comments or categories as required.

Our study initially used the term “task shifting” in 
isolation, rather than the broader concepts of both task 
shifting and telemedicine. In Round I, key opinion lead-
ers raised conceptual distinctions between task shifting 
and telemedicine. Recognizing that this had emerged 
organically from the Delphi process, we added questions 
to refine the distinction between task shifting and tele-
medicine and integrated this distinction into our concep-
tual model.

Once we received all responses from Round II, the 
data was again reviewed by the researchers. Concepts 
were eliminated and retained on the basis of the key 
opinion leader’s scores and collapsed into more general 
categories, including a definition of task shifting and tele-
medicine, the purpose of task shifting ad telemedicine, 
opportunities arising from task shifting and telemedicine 
programmes, and conditions required for the implemen-
tation of task shifting and telemedicine. These results 
were sent back to the key opinion leaders as a survey for 
Round III. Key opinion leaders were asked to review the 
final list of items, state whether they agreed or disagreed 
with each item, and voice concerns or comments in free 
text. Following Round III, the researchers integrated the 
experts’ consensus responses into a reasonable and man-
ageable set of concepts and sub-concepts to form the 
framework [33].

The statistical data analysis for quantitative data was 
conducted in the Statistical Package for the Social Sci-
ences version 29.0.0, 2022. The quantitative data was 
analysed through descriptive statistics of frequencies 
and percentages with data was presented using tables. 
For qualitative data, thematic analysis was carried out 
by categorizing the codes into categories using NVivo 
Software, Version 11 and themes based on the semantic 
meaning of the codes. It was an iterative process consist-
ing of both deductive and inductive processes [34]. Initial 
codes and categories were generated from the interview 
guides (deductive process). New categories that consist 
of similar codes were added as required to capture the 
participants’ comments in details (inductive process). 
During this inductive process, the themes were identified 
by repetitions (the more the concept appears in the text, 
the more likely it is to be a theme), similarities and differ-
ences [35].

Results
Phase one
Review of the scope of practice for ophthalmic workers in 
Kenya
Currently, there are approximately 1,048 eye care pro-
fessionals of different cadres in Kenya with 1,025 still 
required to meet the WHO recommendations on human 
resource to population ratio [6]. With sixteen cadres 
within the eye health ecosystem in Kenya who undertake 
various roles, only seven are allowed to undertake refrac-
tion with optometrists qualifying as clinical refractionists 
[6]. However, conventional training of optometrists may 
not be cost effective warranting the need for task shifting 
strengthened with telemedicine. Therefore, a task shifting 
approach should be undertaken for other cadres who are 
attached to primary and secondary level healthcare facili-
ties supervised by optometrists through telemedicine. 
The other cadres that are well placed for task shifting are 
the optical technicians and the CHV. However, the cur-
rent scope of practice for ophthalmic workers in Kenya 
limits them from undertaking refraction. Currently, the 
existing technicians and the CHV are preoccupied by 
other tasks, warranting the need for policies to advo-
cate for skills development of community members to 
undertake refraction. This is anticipated to be cost effec-
tive when compared to conventional training and could 
potentially lessen the workload for the existing health-
care workforce.

All of the key opinion leaders (100%) agreed that cur-
rent human resource in eye health in Kenya remains 
limited and the capacity cannot attend to the growing 
population in Kenya. The key opinion leaders argued 
that the suggestion of prioritizing skills development of 
competitively recruited community members to engage 
in refraction would potentially scale RE service in a cost 
effective way (quote 1).

1. In my opinion, I will say this suggestion makes sense 
as training optometrists remains expensive and 
not only that, a lot of time is consumed. Hence if 
community members can be recruited competitively 
to engage in refraction then other cadres such as the 
community health volunteers and nurses will not be 
overburdened - Opinion leader#04.

All of the key opinion leaders (100%) denoted that the 
current scope of practice for ophthalmic workers has not 
directed adequate attention towards addressing URE in 
Kenya. The key opinion leaders reported that the current 
cadres of ophthalmic workers in Kenya assign certain 
cadres more roles hence compromising the attention that 
the cadres direct towards addressing URE (quote 2).
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2. Although the magnitude of training determines the 
task one undertakes, I will agree with this proposed 
approach where a task shifting is applied for freshly 
trained individuals supervised by qualified eye care 
professionals - Opinion leader#08.

Phase two
Review of the of healthcare levels delivering refractive error 
services in Kenya
The government of Kenya is making efforts towards inte-
grating eye health services within each and every level 
of healthcare delivery [36]. However, RE service delivery 
remains weak since the government depends majorly on 
human resource with conventional training as opposed 
to those with skills development warranting the need for 
task shifting. From the review, level 4 (County Hospitals), 
level 5 (County Referral Hospitals) and level 6 (National 
Referral Hospitals) healthcare facilities in Kenya com-
prises healthcare professionals who are allowed, as per 
the scope of practice, to undertake refraction. For level 1 
(Community Facilities), level 2 (Health Dispensaries) and 
level 3 (Health Centres) healthcare facilities in Kenya, the 
existing cadres can only undertake basic ocular examina-
tion excluding RE service delivery. Hence, strengthening 
of level 1, 2 and 3 CHEWs through skills development 
inclined towards RE service delivery is desirable. A 
strengthened referral pathway should be established to 
ensure that CHEW with skills development can telecon-
sult optometrists for quality RE service delivery.

A third of the key opinion leaders (n = 3; 30%) agreed 
that undertaking skills development of competitively 
recruited community members could scale effective RE 
coverage (quote 3). However, all of the key opinion lead-
ers (100%) agreed that integrating telemedicine would 
make quality RE service delivery (quote 4).

3. Frankly refractive error can be scaled if the 
community members can be trained on the basics 
of dispensing and engage on community activities - 
Opinion leader#03.

4. I was a bit hesitant with the suggestion of skills 
development but now that they can be supervised 
through telemedicine then I agree it’s a brilliant 
suggestion that is worthy of attention- Opinion 
leader#07.

From the review of the healthcare facilities in Kenya at 
each level where RE service could be integrated, there are 
cumulatively 12,393 facilities of different levels existing in 
Kenya with the public sector consituting the highest fol-
lowed by the private sectors [36]. This justifies that the 
private sector play a crucial role in the healthcare deliv-
ery in Kenya. Integration of public health approaches 

such as the vision corridors in each and every healthcare 
level in Kenya is desirable to scale awareness.

Two third of the key opinion leaders (n = 6; 60%) agreed 
that integration of RE services across all sectors would 
scale RE service delivery. However a third of the key 
opinion leaders (n = 3; 30%) denoted that integrating RE 
service across all levels of healthcare delivery may not be 
realistic given the difference in the population distribu-
tion where a healthcare facility is located (quote 5).

5. Given the variation in the population distribution 
within the geographical location of a health facility, I 
tend to think the best thing we can do is to integrate 
RE services in like level 3 and above but we also 
make some levels to focus more on awareness 
creation and community activities- Opinion 
leader#03.

In Kenya, there are 11,547 healthcare facilities at level 2 
and 3, 839 healthcare facilities at level 4 and 5 and finally 
7 healthcare facilities at level 6 [36]. Therefore, if each 
level 2 and 3 healthcare facility is to be managed by an 
optometrist then approximately 11,147 will be required 
given that approximately 400 optometrists currently 
exists in Kenya [36]. Hence level 4 and 5 healthcare facili-
ties should be targeted given the larger catchment area. 
Training an optometrist in Kenya cost approximately 
US$ 7,000 while skills development cost approximately 
US$ 1000 [37]. Therefore, prioritizing skills development 
as a form of task shifting would be cost effective.

All of the key opinion leaders agreed that train-
ing optometrists would be more ideal, however, skills 
development as a form of task shifting for competitively 
recruited community members would be cost effective 
(quote 6).

6. I agree that training optometrists would be the best 
option, but given the limited resources available, 
the suggestion of skills development as a form of 
task shifting I think is more relevant but training 
of optometrists should also be done concurrently- 
Opinion leader#07.

The vision corridors
Given the challenges around accessibility and availability 
of RE services within the eye health ecosystem in devel-
oping countries such as Kenya [38], integration of vision 
corridors was proposed.

Almost three quarters of the key opinion leaders (n = 9; 
90%) were aware of the vision corridors concept and 
agreed that the concept is relevant for the eye health 
ecosystem in Kenya. The challenge reported by the key 
opinion leaders was how the public would interpret their 
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visual acuity scores (quote 7). The key opinion lead-
ers argued that task shifting for community members 
with skills development to supervise the vision corridors 
would make the approach more suitable and increase the 
likelihood of referral for refraction (quote 8).

7. I have always thought this vision corridors approach 
is necessary in Kenya and if it can be integrated in 
the eye health ecosystem then supervision is desirable 
to help the public interpret- Opinion leader#05.

8. Vision corridors approach is good but I think it can 
be much better if there is an individual with basic 
training guiding the individuals and referring them 
for refraction- Opinion leader#07.

Phase three
The key opinion leader’s perspective on task shifting
All of the key opinion leaders (100%) were aware of the 
task shifting concept and agreed that it is suitable for 
adoption within the eye health ecosystem in Kenya. With 
existing policies around the healthcare workforce in 
Kenya, the key opinion leaders (100%) agreed that estab-
lishment of policies is desirable to recognize skills devel-
opment as a form of task shifting within the eye health 
ecosystem.

A possible task shifting framework for addressing 
uncorrected refractive error in Kenya
This proposed task shifting framework is developed 
for primary level facilities with low population having 
healthcare workers and CHV with minimal tasks. The 
proposed framework will be utilized across the private 
and public sectors. The key aspects prioritized in the 
development of this proposed framework included part-
nership, advocacy, policies, skills development and refer-
ral. The proposed framework is shown in Fig.  1 and a 
brief description of the content thereafter.

This proposed task shifting framework will entail a 
partnership between the stakeholders in eye health and 
the targeted healthcare cadre working in primary level 
healthcare facilities in geographical areas with low pop-
ulation. The core reason for targeting primary care level 
facilities is to ensure that RE are made available in rural 
areas as such facilities are located in such geographical 
locations. Skills development should be integrated into 
existing training institutions offering eye health courses.

All of the key opinion leaders (100%) agreed that the 
suggestion to advocate for task shifting within primary 
care facilities is desirable to scale RE services to such 
underserved population (quote 9).

9. We have had problems with human resource in 
primary care facilities and a suggestion to undertake 
task shifting is justifiable- Opinion leader#06.

This framework also advocates for mobilization of 
resources intended to equip healthcare facilities at the 
primary care level facilities. All of the key opinion leaders 
(100%) agreed that the suggestion of equipping the pri-
mary care level health facilities will scale availability and 
accessibility (quote 10).

10. The main challenge we have is the aspect around 
accessibility and availability of refractive error 
services. Hence the recommendation for advocating 
for eye care services within primary facilities is ideal 
- Opinion leader#03.

The optical technicians should engage in rural vision 
screening in the established satellite refraction points 
under supervision by an optometrist through telemedi-
cine. The refraction points established in the rural areas 
should integrate the vision corridor approach.

All of the key opinion leaders (100%) agreed that estab-
lishing refraction points in rural areas is desirable and 
relevant provided a channel is designed to supervise their 
activities (quote 11).

11. In my view the suggestion of allowing optical 
technicians to establish refraction points in rural 
areas is worth as many are unable to access 
refractive error services from such regions. But they 
should be supervised to ensure they do the right 
thing- Opinion leader#01.

Since majority of patients who visit health care facilities 
are not aware of their RE status, integration of the vision 
corridors approach across public and private health facil-
ities was proposed. This is intended to create awareness 
among patients visiting healthcare facilities on their RE 
status.

All of the key opinion leaders (100%) denoted that the 
suggestion to incorporate vision corridors across all pub-
lic and private healthcare facilities is ideal in enhancing 
awareness in a cost effective way (quote 12).

12. I think hospitals receive volumes of people such that 
recording visual acuity for everyone may not be 
realistic and I endorse the vision corridor approach 
suggestion as it will scale awareness for everyone who 
visit an hospital- Opinion leader#07.

Considering that limited resources is a major challenge 
in the healthcare sector in Kenya, all of the key opinion 
leaders (100%) argued that this proposed task shifting 
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framework is good but would benefit from modification 
to suit the current situation in a more holistic way (quote 
13).

13. This proposed framework is good but requires 
resources which are not readily available; as a result 
I would say it should be modified to be cost effective- 
Opinion leader#08.

Modification of a proposed holistic task shifting framework 
for scaling human resource to address uncorrected 
refractive error in Kenya
Based on the key opinion leaders’ inputs, the task shift-
ing framework was modified as shown in Fig.  2 and 
expounded thereafter.

The key aspect to be considered for the success of this 
proposed framework is partnership and advocacy among 
stakeholders in eye health and other cadres. The partner-
ship and advocacy is projected to scale awareness and 
enhances a team approach among the existing eye care 
professionals and the healthcare providers with extended 
duties through task shifting. Self-assessment for visual 
acuity was prioritized as a key important aspect that 

Fig. 1 A possible task shifting framework for addressing uncorrected refractive error in Kenya
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should be operationalized. Aspects such as telereferral 
and teleconsultation should be strengthened.

All of the key opinion leaders (100%) agreed that the 
content of this proposed task shifting framework is ade-
quate for a developing country such as Kenya. The key 
opinion leaders argued that the proposed framework has 
the potential to scale RE service delivery (quote 14).

14. I think for a start, this framework is good for Kenya 
as it addresses the challenges around accessibility, 
availability and affordability in a cost effective way, 
hence I think if adopted can create a difference in the 
eye health ecosystem- Opinion leader#07.

Phase four
Nurses, clinical officers and community health volunteer’s 
perspective on the proposed framework
All of the nurses, clinical officers and community health 
volunteers (100%) reported that what makes the pro-
posed framework holistic is the aspect of telemedicine 
integration (quotes 15–16).

15. The main concern that makes task shifting 
unsuccessful is due to the fact that healthcare 
workers with skills development have to also 

engage in their activities hence the integration of 
telemedicine will ensure that the quality of service 
delivery is strengthened- Clinical officer.

16. Normally, task shifting remains unrecognized in 
many health facilities in Kenya hence through 
telemedicine, there will be recognition that 
the roles undertaken by the general healthcare 
workers remain recognized and are properly 
supervised- Nurse.

All of the nurses, clinical officers and community health 
volunteers (100%) acknowledged that even though 
the proposed task shifting approach is desirable, they 
reported that challenges will be experienced during 
implementation as they are currently limited in number 
and are overburdened by their core activities (quote 17).

17. As it stands, we are currently limited in number with 
more tasks that additional tasks may hinder us from 
undertaking our roles effectively- Nurse.

Discussion
The chronic shortage and uneven distribution of eye 
care professionals in Sub-Saharan Africa has resulted 
to a number of countries training primary healthcare 

Fig. 2 Modified proposed holistic task shifting framework for scaling human resource to address uncorrected refractive error in Kenya
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professionals to undertake various roles [32]. This is 
called task shifting which has greatly been advocated for 
by the WHO to aid in addressing various health condi-
tions in countries with limited workforce. The WHO has 
devised global recommendation and guideline on the 
concept to support and guide the expansion of healthcare 
initiatives and workforce organizations in countries [39]. 
This framework intends to establish conditions for safe, 
equitable, efficient, effective and sustainable task shifting. 
Various studies have shown that task shifting demands 
that healthcare workers should receive training and con-
tinuous medical education for effective delivery [10, 40]. 
This study has shown that task shifting for competitively 
recruited community members through skills devel-
opment could enhance efficiency and reduce the cost 
associated with RE services. The results are similar to a 
study by Antwi-Boasiako & Machin, [41] which reported 
that task shifting through utilization of primary health-
care enhances efficiency in service delivery. Even though 
task shifting has proven to be cost effective in scaling 
human resource to attend to the growing population of 
HIV-infected patients, minimal information exists on the 
approach in addressing URE [32]. Therefore, this study 
has shown that this approach would be ideal for develop-
ing countries such as Kenya with limited human resource 
that are unevenly distributed.

In Eastern Africa, the concept of task shifting has been 
adopted to address trichiasis and cataract [13]. A study 
by Gichangi et al., [13] reported that task shifting for tri-
chiasis surgery is not reasonable approach to eliminate 
blinding trachoma as training of the middle level health-
care professionals as trachomatous trichiasis surgeons 
does not include provision of surgical set to address the 
backlog. Another study by Eliah et al., [11] reported that 
task shifting requires high quality training but is not suf-
ficient to result in cataract surgical activities that meet 
population needs. This study has shown that individuals 
with skills development should constantly be supervised 
through telemedicine so as to strengthen the quality and 
RE patient satisfaction. In a review of 34 studies on the 
possible cost saving of task shifting, 30 studies revealed 
a drop in health cost due to adoption of task shifting to 
health system and patients [42]. Another study by Seid-
man & Atun, [43] reported that task shifting improves 
quality of patient care through reduced wait time, 
increased access to care and reduced patient mortality. 
Therefore, to address URE through task shifting, aspects 
around value in training, support and supervision for the 
dedicated teams should be addressed through continu-
ity between planning and training on. In Nigeria, a study 
by Adejumo et al., [44] reported that more than half of 
the physicians had a good perception of task shifting 
with about two-third believed that it could be imple-
mented successfully. While this study did not assess the 

productivity and RE quality outcome through task shift-
ing, such studies are desirable.

Currently in Kenya, there are no policies outlining how 
task shifting should be undertaken to address URE [40]. 
While the National Strategic Plan for eye health 2020–
2025 has documented task shifting, minimal information 
on how it should be undertaken. However, evidence has 
shown that effective implementation of task shifting will 
require funding, planning, training and education [45, 
46]. Hence this study has provided a possible framework 
that could be adopted through cross-sectorial collabora-
tion. The findings are similar to a study by Gichangi et 
al., [13] which reported task shifting towards addressing 
trachoma demands for collaboration across all sectors 
engaged in eye care delivery. This study has also showed 
that majority of the stakeholders in eye health in Kenya 
are familiar with the concept of task shifting and agree 
that the concept is suitable for adoption within the eye 
health ecosystem in Kenya. A study by Yankam et al. [32], 
reported that characteristics of staff that is accessible, the 
health issue and the intervention are some of the condi-
tions that must exists for a successful task shifting. Again 
in Low Middle Income Countries, a study by Le et al. [47], 
showed that patient characteristics such as the level of 
education are a key barrier to task shifting intervention. 
This study acknowledges that task shifting may experi-
ence challenges such attrition by the primary healthcare 
professionals due to overburden and the cost required 
for skills development. However, it proved cost effective 
compared to conventional training. Therefore, the policy 
environment should be re-engineered to align with the 
proposed framework and advocacy efforts should be 
strengthened to ensure training of the relevant cadres as 
per the scope of practice, and building the appropriate 
health system. Notwithstanding, future studies are desir-
able to generate evidence on the cost effectiveness of task 
shifting approach in addressing URE.

According to the World Health Organization task 
shifting may only be effective if other efforts are inte-
grated with the approach [9]. While some studies on task 
shifting have shown that the concept has been adopted 
solely to address trachoma and cataract [13], the super-
vision is up-taken by ophthalmologists through face to 
face approach. This study has shown that integration of 
telemedicine would be suitable in supporting task shift-
ing. A meeting abstract by Mair & Whitten, [49] exam-
ining telemedicine delivered subjective refraction found 
no statistically significant difference between in-person 
and telemedicine delivered subjective refraction. Evi-
dence shows that in primary care, telemedicine facili-
tates communication with the general practitioners, 
improve access and treatment for elderly thus reducing 
the healthcare cost [48]. Notwithstanding, with variation 
in the socioeconomic status, telemedicine has provided 
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healthcare to previously underserved regions with pro-
vision of care which was not previously deliverable [48]. 
Therefore, this study proposes for utilization of tele-
medicine by the primary healthcare individuals with task 
shifting operating in the underserved remote areas.

Telemedicine has been applied within remote settings 
to overcome the geographical barriers to healthcare 
access and provision of alternative means of connecting 
patients to specialists [50]. This current study proposes 
utilization of telemedicine to scale RE services to remote 
underserved areas through consultation between eye care 
professionals and individuals with skills development. 
The use of telemedicine has been supported and regarded 
to be cost effective, reliable and valid in eye health deliv-
ery [51, 52]. A study on cost effectiveness of optometry 
facilitated telehealth services demonstrated the deliv-
ery of low vision telerehabilitation significantly reduced 
the cost to the patient and increased access to low vision 
services compared to in person services [53]. Given that 
minimal information exists on the cost of establish-
ing telemedicine that could be utilized directly between 
patients and the eye care professionals, this study advo-
cates for a consultation between eye care professionals 
with conventional training and those with skills devel-
opment. Therefore, adopting an integrated approach for 
task shifting and telemedicine could potentially address 
URE. While evidence shows that most governments have 
not implemented the concept of telemedicine, patients 
are satisfied with quality of care [53]. Therefore, with the 
enormous benefits from telemedicine, advocacy towards 
recognition of the concept and assessment of the patient 
view on the concept are desirable. Notwithstanding, a 
cost benefit analysis of the concept is desirable in future 
studies.

Although telemedicine in eye health is a well-
researched discipline and highly regarded by practitio-
ners [53], this study has identified financial, technical 
and logistical obstacles as key barriers with the approach. 
This study results are similar to a study by Kim & Zuck-
erman, [22] on realizing the potential of telemedicine in 
global health. Legally, the concept of telemedicine has 
been shown to be associated by drawbacks such as liabil-
ity, responsibility and accountability [53]. Notwithstand-
ing, the risk of a third party intercepting communication 
by accessing an electronic medical record is a drawback 
of telemedicine [53]. Hence this study recommends for 
establishment of policies to regulate the concept just like 
in the Unites States and United Kingdom where doctors 
practicing telemedicine are bound by similar duty of care 
just like face to face [54]. Therefore, addressing these 
challenges linked with telemedicine demands for applica-
tion of multifaceted approach to scale awareness, educa-
tional resources, logistical support and funding.
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