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ABSTRACT

Research on the attitude of diabetes retinopathy’s (DR) patients towards teleophthalmology as a branch
of telemedicine has not been examined in developing countries. This article examines the receptiveness
attitude of the patients with DR towards the use of teleophthalmology using 400 questionnaires to
examine patients in Calabar DR screening center in Cross River State, Nigeria. The hypotheses were
tested using multiple indicators multiple causes (MIMIC) as a special case of the structural equation
modeling (SEM). The findings in this study indicated high cost and excess time negatively affects
patient attitude, information, knowledge, and experience significantly and positively predict patients
attitude towards teleophthalmology. Furthermore, the result of the paper shows that convenience and
knowledge for 35.7 percent of the receptiveness of patients towards teleophthalmology. This study
contributes by identifying that among other factors positive factors to enhance patient’s receptive
attitude to being diagnosis with diabetes retinopathy through telemedicine.
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INTRODUCTION

The international diabetes federation has forecast that about 642 million persons worldwide will be
battling “Diabetes mellitus” (DM) by 2040, considering that the last decades have shown an increase
in the number of individuals with Diabetes mellitus peaking at over 400 million people around the
globe. More than 50 percent of these cases will suffer complications, resulting in diabetes retinopathy
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(DR). Therefore, most of the world’s population are at risk of blindness in the next 20 years. The main
category of the world population that will be affected most is composed of the global working class,
thereby threatening the health state of the ablest and willing to work all around the world (Aguiree
et al., 2013). According to the WHO, 15-17 percent of the cases of blindness worldwide are caused
by diabetic retinopathy (World Health Organization, 2006). The prevalence and severity of DR are
at 34.6 percent of any blindness; hence, it necessitates quick detection and evaluation for the patients
to mitigate visual impairment risk (Shi et al, 2015).

In Africa, Diabetes mellitus (DM) is a common multifactorial health problem with contributing
factors include hereditary, nutrition and lifestyle issues and often results in severe complications.

Diabetes mellitus (DM) becomes diabetes retinopathy (DR) when not quickly diagnosed and
treated, which is a complicated stage of Diabetes mellitus which causes damage to the eye resulting in
blindness as a result of the blockade in the blood vessels (Sabanayagam et al., 2019). In dealing with
DR, telemedicine has been introduced in vision treatment which is regarded as teleophthalmology.
Hence, technology has gradually taken a significant place in the health sector, just like business,
finance, communication, and academics (Rathi et al., 2017). However, in Nigeria, the healthcare
sector is yet to experience the same technological advancement level in other countries over time.
Considering the rise in pressure on physical facilities in Nigerian health facilities, the need for remote
vision healthcare provision through technology has been identified as a need in this sector. Some
state and municipality governments have begun to provide technical facilities that can improve the
healthcare sector. The Cross-River State government is one of the leading administrations that had
engaged in providing such advanced healthcare (Edi et al, 2017). The government established this
screening center to be able to provide early detection of DR in the community.

The attitude of patients who are to benefit from the teleophthalmology facilities will affect the
government and doctors’ ability to fight diabetic retinopathy (Das et al, 2015). However, the level
of receptiveness of the patients to teleophthalmology in Nigeria needs investigation; otherwise,
DR will remain prevalent in the country. Previous studies have shown that Nigerian doctors are
not recommending teleophthalmology to their patients because of their limited knowledge about
the technology. Apart from this perspective, the reason patient does not utilize teleophthalmology
facilities in Nigeria is not included in the literature. (Obotu, 2019).

This study will focus on understanding the factors that affect the attitude of diabetic retinopathy
patients by examining several prevalent factors identified in previous studies. A conceptual model
is built upon the prevalent variable to examine DR patient’s attitudes in the Cross-River State. This
article will show the relationship between the patient’s attitudes as outcomes and the variables that
account for the attitude of DR patients (independent variables) in the Cross-rivers state in Nigeria.

VARIABLES ON PATIENT’S ATTITUDE TOWARDS TELEOPHTHALMOLOGY

Cost

Regarding factors that affect patients’ attitudes, Avidor et. al., (2020) study presented that telemedicine
has the potential of cost-effectiveness. This effect occurs mostly in developing countries with low-
income populations and rural patients who do not have easy access to transportation. The developing
countries included in their study are India, Brazil, and South Africa (Mohanan et al., 2017). These
previous studies suggested that providing teleophthalmology in the context of primary health care
office might reduce the cost implication but this does not necessarily reduce the high cost of the
service, considering the main goal of primary healthcare is to make health services available to the
local and grassroot. Further, Nigeria as a developing country was not including in these studies,
despite its significance in Africa. Meanwhile, Momoh et. al. (2020) has reflected that physicians are
unwilling to recommend telemedicine due to its financial implication on the poor patients and the
availability of the service. The barrier of service availability contributed to the financial cost that
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affects patients because the Nigerian healthcare system does not post physicians to remote locations
to provide teleophthalmology services in remote areas. Instead, the patients are expected to travel to
the teleophthalmology center. Thereby increasing the cost of getting the service on the side of the
patients. The economies of scale on the side of healthcare managers by assembling all patients in one
location is what takes place in Nigeria but results in high cost. Given the above, we hypothesize that:

H1: The cost of getting teleophthalmology positively and significantly impacts patients’ receptiveness
towards telemedicine/teleophthalmology.

Waiting Time

Momoh et al. (2020) research on time factor show that waiting time online before being attended to
by ophthalmology is a barrier to telemedicine because of the state of the developing the technology
in developing countries. This includes limited internet availability or slow Internet speed and a
limited number of testing devices. Physicians have identified this as reasons why they are reluctant
to recommend teleophthalmology to their patients in addition to the limited number of specialists.
Therefore, it is argued that the physical traffic in eye hospitals has been moved online in telemedicine.
Also, telemedicine needs decongestion not by rejecting the technology but by expanding the facility’s
space for more effectiveness. Hence, we hypothesize that:

H2: The duration it takes to get tested is positively and significantly related with patients’ receptiveness
towards telemedicine/teleophthalmology.

Convenience

According to some American studies, the eye examination takes the patients out of their remote
community to a distant location of the dilated eye exam. This involves the patients traveling and
using transportation means which also adds to time spent before getting to the eye clinic to use
teleophthalmology services since doctors are not posted to remote areas in developing countries.
(Ting, 2017). A factor that contributes to convenience is the ease of use of the technology, which
is how quickly the doctor can navigate the teleophthalmology technology or how quick the patient
can receive instructions and guides that support administering an eye test. This is connected to
the knowledge available of teleophthalmology which aids early detection of diseases and visual
symptoms by the technicians and ophthalmologist who sends pictures and photographs of the
State of the eye (Newton, 2014).

Recommendation as a Result of Effectiveness and
Accuracy of the Teleophthalmology

Another discussed factor is telemedicine technology’s effectiveness, which is connected to the usage of
equipment by the clinicians (Gupta, Sinha & Dagar, 2013). They vary according to accuracy and what
they produce through the knowledge of the ophthalmologist. Some have argued that the variability is
observable in varying levels of competence to capture digital photos of the retina. This variation in
telemedicine produced for the vision also results in variation in attitude among patients. Also, this
variation might occur among physicians who do not know how to maximize the use of the equipment
to produce quality images. As a result, patients are reluctant to recommend teleophthalmology to
each other (Shi et al, 2015). Therefore, we hypothesize that:

H3: The recommendation of teleophthalmology is positively and significantly related with
receptiveness of patients towards telemedicine/teleophthalmology.
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Information and Knowledge

Ramchandran et. al. (2020) presented that the information and knowledge about the effectiveness of
telemedicine/teleophthalmology, especially in developing countries encourages patients to use the
service which is one of the factors that defines the patients’ attitude. Necessary information on this
type of eye care and examination, i.e., teleophthalmology, would encourage, especially less-educated
populations, to decide on the use of telemedicine to address Diabetes among patients. This will
mitigate the clients’ doubts about this technology (Ramchandran et. al., 2020). It is presented that
patients expect the satisfaction and quality of services from telemedicine to be more than the use of
conventional testing to switch to the use of teleophthalmology. Therefore, more information about
the technology will reshape their expectation to suit achievable reality, building patient trust and a
positive attitude toward telemedicine (Collon et. al., 2017). To fill in the knowledge gap, educating
the patient on the value of teleophthalmology can occur when they visit the doctor for a face-to-face
eye examination, especially among less educated or underserved regions. Therefore, we hypothesize
the following:

H4: Information on access to teleophthalmology is positively and significantly related with
receptiveness of patients towards telemedicine/teleophthalmology.

HS: Knowledge of telemedicine/teleophthalmology is positively and significantly related with
receptiveness of patients towards telemedicine/teleophthalmology.

Experience Regarding the Service and Quality in Physical Facilities

Sun et al. (2020) research on availability, emphasized the burden that healthcare facilities experience
due to overcrowding of visiting patients. In developing countries, facilities in public hospitals often
exceed their limits due to huge population they serve. Subsequently, these healthcare facilities become
overused, while the maintenance has been a difficult problem. From this standpoint, Tang et al. (2017)
emphasized that telemedicine/teleophthalmology provides a solution to these difficulties, because eye
deficiencies and blindness can be diagnosed and treated remotely. With teleophthalmology, scheduling
is done through the data collection system which arranges patients’ application while applying for
the service. While the access to teleophthalmology is limited in developing in developing countries,
it is reasonable to infer that patients’ experience of such technology could increase its use. There it
is hypothesize that:

H6: The experience of teleophthalmology is positively and significantly related with receptiveness
of patients towards telemedicine/teleophthalmology.

Personal Relationship With the Ophthalmologist

Magyar-Ruseell et al (2008) argued that interaction with the ophthalmologist in face-to-face testing
is higher than in the use of teleophthalmology. Telemedicine is providing the capturing of the retina
while patience waits to receive treatment meanwhile face-to-face testing almost provides treatments or
at least recommendations immediately. Besides, service outcomes is the main indicator of the quality
of service which is also affected by the physician-patient relationship. Other authors have argued
that this interaction produces the same quality result in conventional testing and teleophthalmology.
Nevertheless, this study will examine the possible high and low levels of receptiveness among several
telemedicine patients despite the quality of relationship and service that take place using both methods
(Etim, 2018). Given this argument, it is hypothesized that:

H6: Personal Relationship with the ophthalmologist is positively and significantly related with
receptiveness of patients towards telemedicine/teleophthalmology.
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Confidentiality of the Patient’s Health Details

The study of Wu et al (2010) examined confidentiality factor on the real-time examination of patients
waiting at a center to be diagnosed through teleophthalmology. The center has set up several interacted
channels by with the patient can be practically diagnosed. Nevertheless, the patients’ expression
shows their desire to receive their diagnosis confidentially in the sense that the patient’s identity and
other details are not expected to be disclosed to any third party (Dove et al., 2019). This is like other
health record ethics where doctors do not inform the third party about the patient’s health issues
without the patient’s consent. As a result of these demands, the center was prompted to set up a very
secure communication network between the patient and the teleophthalmology and to ensure that
the test devices are not interruptible by a third party. The case argued is that the patient’s perception
of the confidentiality and protection of their information by the technology, despite the provision
and assurance by the service providers, has not changed over the years in developing communities.
This proposition leads to:

H8: Confidentiality in the use of teleophthalmology is positively and significantly related with
patient’s receptiveness towards telemedicine/teleophthalmology.

RESEARCH METHODOLOGY

Cross Riveris in Nigeria, a developing country with a higher risk of diabetics that are disproportionate
(Momoh & Agweye, 2017). Statistics have shown the prevalence of blindness, and visual impairment
in Nigeria with a survey of Cross-river State having 2500 registered cases the State’s screening center
of Diabetes with only 25 percent has been tested for DR which is lower than the 80 percent of the
local targets (Enang et al, 2014).

Permission and Consent

The study was carried out at the Cross River State’s Diabetic Retinopathy Screening and Treatment
Service (DRSTS) with the center’s permission and the patients’ consent with the assurance of the
confidentiality of their information. This has been reflected in the questionnaire that was used in the
data collection.

Data Collection

To collect data that are reliable to the study questions, the primary data collection method after
the literature has been examined as a form of the secondary source that provides a foundation for
this study. Primary data includes the use of a questionnaire sectioned into four sections that test
receptiveness, variables affecting receptiveness, a special section focused on the teleophthalmology and
tele-ophthalmologist interaction with the patient and the experience expectation. The questionnaire’s
source is the study of Valikodath et al (2017) on patient attitudes towards diabetic retinopathy in the
United States, and their questionnaire was adopted because of the vastness. Each construct has been
measured using at least 2 to 3 items to effective measurement. The cost was measured using 3 items,
Convenience was measure with 3 items, Recommendation was measure with 3 items, information
was measure with 3 items, Knowledge measure with 3, Experience was measure using 3, Time was
measured using 3; Personal relationship was measure using 3 and Confidentiality was measured using
2. These questions have been set giving the patient the Likert scale from 1- 5 (1 strongly disagree, 2
disagree, 3 uncertain, 4 agree and 5 strongly disagree) pattern to select their answers.

The sample size in the study is therefore calculated using the automated formulae provided by
Raosoft calculators; hence the recommended sample size is 384.

Subsequently, to ensure achieving the required sample size, four hundred and ten (410)
questionnaires were administered to the patients in Calabar diabetes retinopathy screening center in
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Cross River State throughout December 2020, using purposive sampling techniques. The descriptive
statistics of the respondents are presented in Table 1. The demographic information of the respondents
is illustrated in Table 1. Table 1 shows information such as age, gender, duration of Diabetes, and
diabetic therapy of the respondents. Four hundred and three (403) respondents completed the survey.
The result shows the majority of the respondent to be male (54.84%), while female respondents account
for (45.16%). In addition, of the 403 respondents, only 190 (47.15%) had heard about telemedicine
before the survey, while the majority 213 (52.85%) had not.

The result reveals that 366 (90.82%) of the 403 respondents have had prior eye examination,
while 9.18% never had their eyes examined before. The majority of the respondents 266 (66.8%)
had been using Cross River Diabetic Retinopathy Screening between one and two years, while 137
(33.2%) had been using the screening for at least three years and above.

ANALYSIS AND RESULTS

Statistical Process for Social Science (SPSS) software edition 26.0 and AMOS 24.0 were used for
data analysis. SPSS 26.0 analyses the characteristics of the respondents, descriptive statistics, and
correlation (relationship among constructs). AMOS 24.0 was used to test the construct validity and
reliability of the observed variables, and structural equation modeling was used to test hypotheses.

Measurement Model

A confirmatory factor analysis (CFA) was performed to test the validity of the observed constructs.
Six items with less than 0.6 factor loadings were removed from the scale, which is consistent with
the assumption of (Kline, 2014). The items’ factor loadings are illustrated in Table 2, all above the
recommended threshold of 0.6.

Table 1. Demographic Information of the respondents (n=403)

Variables Category Frequency (n) Percentage (%)
18-25 44 10.92
26-30 77 19.11
Age (years) 31-35 45 11.17
36-40 152 37.72
40 and above 85 21.08
Male 221 54.84
Gender
Female 182 45.16
1-2 55 13.65
3-4 80 19.85
Duration of Diabetes 4-5 83 20.60
6-7 114 28.29
8 and above 71 17.61
1-2 266 66
3-4 100 24.81
Diabetic therapy 4-5 25 6.20
6-7 10 2.48
8 and above 2 0.50
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Reliability refers to the consistency of the measurement items. In this study, Cronbach alpha was
used to establish the internal consistency for each of each construct. Cronbach alpha was conducted
to check the reliability of the measurement items. As illustrated in Table 2, Cronbach alpha values
of all the observed constructs adopted in the current study ranged from 0.741 to 0.944. All were
above the recommended threshold of 0.7, suggesting the measurement items had satisfactory internal
consistency and reliability.

Validity is the extent to which the measurements adopted capture the variables they are measuring.
A confirmatory factor analysis (CFA) was performed to test the validity of the observed constructs.
Using CFA results, both average variances extracted (AVE) and composite reliability was estimated
and used to calculate convergent validity. Nunnally (1978) and Fornell & Larcker (1981) suggested that
AVE’s convergent validity should be greater than 0.5 and CR should be larger than 0.7. As illustrated
in Table 2, AVE ranged from 0.537 to 0.704, and CR ranged from 0.790 to 0.876. All observed
constructs were greater than the recommended thresholds, indicating acceptable convergent validity.

Finally, discriminant validity was checked by comparing the square root of AVEs for each
construct with the surrounding correlations. As shown in Table 3, all the square root of AVEs in
diagonal parentheses was greater than the off-diagonal correlations, indicating acceptable discriminant
validity (Fornell & Larcker, 1981).

The proposed hypotheses were tested using MIMIC (Multiple indicators multiple causes) SEM
model in AMOS. The MIMIC model is a special case of SEM and involves adopting latent variables
that are predicted by observed variables; it consists of two portions, 1) a measurement model which
defines the association between the latent variable and its indicator, 2) a structural model which
indicates the causal associations between latent variables and explains the causal effects (Joreskog &
Sorbom, 1996). The MIMIC model was very useful in the current study because it takes into account
additional variables (knowledge of technology and its convenience) which are assumed to impact
the latent variable (Receptiveness of patient towards telemedicine/teleophthalmology). Consequently
allows hypotheses testing on the direction of effects among different latent variables (i.e. knowledge of
technology, personality relationship with ophthalmologist, recommendation, Information, experience,
Information, experience, time, confidentiality, and receptiveness of patient towards telemedicine/
teleophthalmology). Thus, patients’ attitudes towards telemedicine/teleophthalmology were measured
by their perception of convenience and technology knowledge.

As illustrated in Table 4, the results revealed that cost H1(p=.105, S.E.=.084, p <.05) and
time H2 (f=.131, S.E.=.059, p <.05) has positive and significantly predicted patient towards
telemedicine/teleophthalmology respectively. Similarly, information H4 (B=.141, S.E.=.061, p
<.05), and knowledge of teleophthalmology significantly and positively predicted receptiveness
of patient towards telemedicine/teleophthalmology (p=.182, S.E.=.076, p <.05), thus validating
HS. Experience H6 (f=.256, S.E.=.072, p <.001) and Personal relationship with ophthalmologist
H7 (p=.119, S.E.=.056, p <.05), had a positive and significant relationship with patient towards
telemedicine/teleophthalmology, they are accepted, hence supporting H1, H2, H4, HS, H6 and H7.
The relationships between recommendation H3 ($=.0.05, S.E.=.030 p >.05) and confidentiality H8
(p=.105, S.E.=.084, p >.05) and receptiveness of patient towards telemedicine/teleophthalmology
were rejected, as a result of the non-significance of their coefficients.

In addition, the square multiple correlation (R?) result within the measurement portion is .357.
This indicates that both predictors (convenience and knowledge of technology account for 35.7% of
inpatient receptiveness toward telemedicine/teleophthalmology (Figure 1). Path analysis results of
hypothesized relationships.

For the goodness of fit indices, it was recommended that CMIN/DF < 3, CFI and NFI > .90,
AGFI, > .85, GFI > .90 and RMSEA <.08) are well above thresholds (Hu and Bentler, 1999), thus
demonstrating a n excellent fit between MIMIC SEM model and data collected.
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Table 2. Reliability and Validity Assessment

Measurement Factor
Constructs items loadings (\) AVE CR
(0C =0.774)
KT1 .607 .586 .806
Knowledge of teleophthalmology
KT2 182
KT3 .882
(u=0.884)
PR1 758 0.620 .864
The personal felatlonshlp with an PR2 860
ophthalmologist
PR3 .892
PR4 .608
(0C =0.944)
. CT1 782 704 .876
Cost of getting teleophthalmology
CT2 .803
CT3 925
(0C =0.822)
. REC1 .853 .653 .848
Recommendation
REC2 710
REC3 .852
(0C =0.869)
IN1 611 .621 .865
Information on access to teleophthalmology | IN2 792
IN3 .831
IN4 .890
(0C =0.794)
EX1 774 .537 .822
Experience in using teleophthalmology EX2 .802
EX3 .662
EX4 .684
(0C =0.782)
o TE1 .698 .560 .790
The time it takes to get tested.
TE2 .681
TE3 .853

continued on following page
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Measurement Factor
Constructs items loadings ( ) AVE CR

(0C =0.902)

CONI1 .803 .602 .819
Confidentiality

CON2 819

CON3 701

(%€ =0.741)

KTHI1 .607 582 .843
Knowledge of technology KTH2 614

KTH3 .896

KTH4 .883

(%€ =0.916)

. COVl1 .850 .614 .826

Convenience

COVv2 179

COV3 716

Note: 1) KT=knowledge of teleophthalmology; PR= Personal relationship with ophthalmologist; CT= Cost; REC= Recommendation; IN=Information; EX=
Experience TE= Time; CON= Confidentiality KTH; Knowledge of technology; COV=Convenience 2) y=Cronbach alpha; AVE= Average variance extracted;

CR= Composite Reliability

Table 3. Discriminant validity of constructs

Constructs KT PR CT REC IN EX TE CON KTC Cov
KT (.765)
PR .206 (.787)
CT 136 121 (.839)
REC -.035 .089 -.024 (.808)
IN 077 .166 .084 -.03 (.788)
EX 154 137 .019 .091 .073 (.733)
TE .048 .061 .060 .012 -.043 418 (.748)
CON -212 .052 .052 .013 425 367 318 (.776)
KTH .029 .066 .066 .069 314 .206 127 130 (.724)
Ccov .067 .091 .091 .017 .145 .209 .062 .069 .015 (.763)

Note: Boldface in bracket indicates that the square root of AVEs are greater than the off-diagonal correlations.

DISCUSSION

The increase in the number of people suffering from “Diabetes mellitus” (DM) calls for concern,
especially in a developing country like Nigeria, requiring urgent measures to address the challenge.
Telemedicine or teleophthalmology has been introduced as one of vision treatment measures, and
it is already receiving considerable attention in the health sector. Therefore, sufficient knowledge
in respect of the receptiveness of the people towards this treatment becomes imperative. Hence,
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Table 4. Structural equation modeling of the hypothesized model

Hypothesized Path coefficient S.E. P Outcome

relationships ®)
H1: CT — RPT .105 .084 .021 Accepted
H2: TE — RPT 131 .059 .028 Accepted
H3: REC — RPT .005 .030 .863 Rejected
H4:IN — RPT 141 .061 .020 Accepted
H5: KT — RPT 182 .076 0.16 Accepted
H6: EX — RPT 256 .072 .000 Accepted
H7: PR — RPT 119 .056 .035 Accepted
H8: CON — RPT -.015 .050 762 Rejected

KT=Knowledge of technology; PR=Personality relationship with ophthalmologist; CT=Cost; REC= Recommendation; IN= Information; EX= Experience;
TE= Time; CON= Confidentiality; RPT= Receptiveness of patient towards telemedicine/teleophthaimology; SE= Standard error

Figure 1. Path analysis results of hypothesized relationships

Cost of Beta= ,105*, SE=,084
Teleophthalmelegy
Beta= .131%, SE=,059
Time
Beta= 005ns, SE=.030
Recommendation [ — — — — — T T T T
4 &
Bake= 1417, SEa.08 Receptiveness of patience towards
Information telemedicine/teleophthalmalogy
» Convenience
* Knowledge of technology
Knowledge of Betar .182%, SE=.076 F—F ¥
Teleophthalmology "
I
Sxper) Beta= .256***, SE=.072 I
I
* SE= I
Personal relationship Batza X1 550056 "
with Ophthalmologist "
Beta= - 015ns, SE=.050 _:
Confidentiality [~ — — — — — — — — — — —
m Not-significant effects *pe.05; *+p<.001;ns= Not significants
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Table 5. Model fit indices of the research model

Modelfit indices CMIN DF CMIN/DF NFI CFI AGFI GFI RMSEA
Goodness of fit 19.915 13.097 1.532 911 968 931 970 .036

CFl = Comparative Fit, RMSEA = RootMean Square Error of Approximation; GFI= goodness of fit index; comparative fit index; NFI = Normed Fit Index;
AGFI=adjusted goodness of it index

the study aims to examine several factors that could influence teleophthalmology’s receptiveness
among the patient with “diabetes retinopathy” (DR). A structured questionnaire was used to collect
information on these factors from selected patients at Calabar diabetes retinopathy center in Nigeria
and employed AMOS (CB-SEM) for the hypotheses testing.

This study hypothesized that cost, waiting time, recommendation from an expert, information
and patient knowledge on teleophthalmology, their experience, personal relationship with the
ophthalmologist, and their confidentiality will positively influence the receptiveness of people towards
teleophthalmology in Nigeria. Our findings indicate that only cost, waiting time, information and
knowledge, experience, and personal relationship with ophthalmologists were positive and significantly
influence people’s receptiveness towards teleophthalmology. Meanwhile, the significant factors were
found to have about 35.7% explanation variation in people’s receptiveness towards teleophthalmology,
which indicates that some other factors still account for the receptiveness towards teleophthalmology
that requires further investigation.

The significance of cost as a factor influencing receptiveness towards teleophthalmology is
congruent with some previous studies’ position (Aviodor et al. 2020; Momoh et al. 2020; Torres,
2018). This implies that the cost implication of accessing telemedicine is being put into consideration
by the patients. For instance, Aviodor et al. (2020) asserted that cost implication is a significant
factor in telemedicine, especially in developing countries like Nigeria. A similar view was shared
by Momoh et al. (2020), who posited that the cost implication of telemedicine could create a
barrier for teleophthalmology. The findings on the significance of other factors are consistent with
previous studies. For instance, waiting time is a significant factor in patient receptiveness towards
teleophthalmology (Momoh et al. 2020); the significance of information and knowledge (Ramchandran
et al. 2020); experience (Sun et al. 2020); and personal relationship with an ophthalmologist (Etim,
2018; Valikodath et al. 2017).

This study’s implications are for the policymakers in Nigeria to formulate health policy that will
focus more on the awareness of diabetic retinopathy disease in Nigeria and enlightenment campaign on
teleophthalmology. Health professionals should devise an effective strategy for counseling patients with
diabetes to reduce the number of people suffering from diabetes retinopathy. Moreover, the Nigerian
government should improve the people’s access to health care, especially those with limited access.

Though this study contributes significantly to the literature on factors influencing people’s
receptiveness towards teleophthalmology in Nigeria and developing countries as an extension, it is
not devoid of limitations. The main limitations lie in the non-inclusion of people outside the health
care facilities in Calabar and the use of convenient sampling techniques. These limitations limit the
generalization of these findings; thus, future studies should enlarge the study’s scope to cover more
states in Nigeria and include people outside the health care facilities. Moreover, the investigation of
the patients’ demographic characteristics as moderating factors will be an interesting area to explore
in future studies.

CONCLUSION

The statistics about the impending diabetes mellitus crisis as predicted by the international diabetes
federation should trigger research and action according to mitigating diabetic retinopathy. Therefore,

1"
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policymakers should ensure that the designed teleophthalmology programs should focus more on the
patient’s affordability and accessibility, especially those at the lower economic strata who would be
more receptive to teleophthalmology. Most African countries are within the low strata of the global
economy, and the cost of teleophthalmology remains a challenge in those societies. Nigeria is one
of the most developing countries where factors such as cost and accessibility to healthcare should be
addressed. Although physicians’ attitude has been investigated in previous studies, the development of
telemedicine in Nigeria requires understanding the patients’ attitude towards teleophthalmology, which
would assist the government in developing, improving, and sustaining the teleophthalmology program
in the country. However, the poor technological development of the healthcare sector necessitates
the study on teleophthalmology. High cost and excess time spent in getting teleophthalmology are
discouraging to patients. While policymakers attempt to provide accessibility, information, and
knowledge about teleophthalmology should also be increased in Nigeria.

CONFLICT-OF-INTEREST STATEMENT

Authors confirmed no conflict of interest.

FUNDING INFORMATION

Authors confirmed no funding available for this manuscript.

12



International Journal of E-Health and Medical Communications
Volume 13 « Issue 1

REFERENCES

Aguiree, F., Brown, A., Cho, N. H., Dahlquist, G., Dodd, S., Dunning, T., & Scott, C. (2013). International
Diabetes Federation diabetes atlas.

Aguwa, U. T., Aguwa, C. J., Repka, M., Srikumaran, U., Woreta, F., Singman, E. L., & Srikumaran, D. (2020).
Teleophthalmology in the Era of COVID-19: Characteristics of Early Adopters at a Large Academic Institution.
Telemedicine and e-Health.

Collon, S., Chang, D., Tabin, G., Hong, K., Myung, D., & Thapa, S. (2020). Utility and feasibility of
teleophthalmology using a smartphone-based ophthalmic camera in screening camps in Nepal. Asia-Pacific
Journal of Ophthalmology (Philadelphia, Pa.), 9(1), 54-58. d0i:10.1097/01.AP0O.0000617936.16124.ba
PMID:31990747

Dove, E. S., Chico, V., Fay, M., Laurie, G., Lucassen, A. M., & Postan, E. (2019). Familial genetic risks: How
can we better navigate patient confidentiality and appropriate risk disclosure to relatives? Journal of Medical
Ethics, 45(8), 504-507. doi:10.1136/medethics-2018-105229 PMID:31123189

Edu, B. C., Agan, T. U., Monjok, E., & Makowiecka, K. (2017). Effect of free maternal health care program
on health-seeking behaviour of women during pregnancy, Intra-partum and Postpartum Periods in Cross River
State of Nigeria: A Mixed Method Study. Open Access Macedonian Journal of Medical Sciences, 5(3), 370-382.
doi:10.3889/0amjms.2017.075 PMID:28698759

Etim, B. A., Nkanga, D. G., Agweye, C. T., Enang, O. E., Ibanga, A. A., Udoh, M. M. E., & Utam, U. A. (2018).
Knowledge, beliefs, and practices regarding diabetic eye disease among patients with Diabetes at the lions
diabetic centre, university of calabar teaching hospital, Nigeria. Nigerian Journal of Ophthalmology, 26(2), 99.
doi:10.4103/njo.njo_12_18

Gupta, S. C., Sinha, S. K., & Dagar, A. B. (2013). Evaluation of the effectiveness of diagnostic & management
decision by teleophthalmology using indigenous equipment in comparison with in-clinic assessment of patients.
The Indian Journal of Medical Research, 138(4), 531. PMID:24434260

Kalogeropoulos, D., Kalogeropoulos, C., Stefaniotou, M., & Neofytou, M. (2020). The role of tele-ophthalmology
in diabetic retinopathy screening. Journal of Optometry, 13(4), 262-268. doi:10.1016/j.o0ptom.2019.12.004
PMID:31948924

Magyar-Russell, G., Fosarelli, P., Taylor, H., & Finkelstein, D. (2008). Ophthalmology patients’ religious and
spiritual beliefs: An opportunity to build trust in the patient-physician relationship. Archives of Ophthalmology,
126(9), 1262-1265. doi:10.1001/archopht.126.9.1262 PMID: 18779488

Mohanan, M., Giardili, S., Das, V., Rabin, T. L., Raj, S. S., Schwartz, J. I., Seth, A., Goldhaber-Fiebert, J. D.,
Miller, G., & Vera-Hernandez, M. (2017). Evaluation of a social franchising and telemedicine programme and the
care provided for childhood diarrhoea and pneumonia, Bihar, India. Bulletin of the World Health Organization,
95(5), 343-352E. doi:10.2471/BLT.16.179556 PMID:28479635

Newton, M. J. (2014). The promise of telemedicine. Survey of Ophthalmology, 59(5), 559-567. doi:10.1016/].
survophthal.2014.02.003 PMID:25130894

Obotu, A. S. (2019). Perceived effect of telemedicine on medical service delivery by federal medical centers in
north central zone of Nigeria.

Ramchandran, R. S., Yilmaz, S., Greaux, E., & Dozier, A. (2020). Patient perceived value of teleophthalmology
in an urban, low income US population with Diabetes. PLoS One, 15(1), €0225300. doi:10.1371/journal.
pone.0225300 PMID:31917793

Raosoft (2014). Sample size calculator. http://www.raosoft.com/samplesize.html

Rathi, S., Tsui, E., Mehta, N., Zahid, S., & Schuman, J. S. (2017). The current State of teleophthalmology in
the United States. Ophthalmology, 124(12), 1729-1734. doi:10.1016/j.ophtha.2017.05.026 PMID:28647202

Sabanayagam, C., Banu, R., Chee, M. L., Lee, R., Wang, Y. X., Tan, G., , & Mitchell, P. (2019). Incidence and
progression of diabetic retinopathy: A systematic review. The Lancet. Diabetes & Endocrinology, 7(2), 140-149.
doi:10.1016/52213-8587(18)30128-1 PMID:30005958

13


http://dx.doi.org/10.1097/01.APO.0000617936.16124.ba
http://www.ncbi.nlm.nih.gov/pubmed/31990747
http://dx.doi.org/10.1136/medethics-2018-105229
http://www.ncbi.nlm.nih.gov/pubmed/31123189
http://dx.doi.org/10.3889/oamjms.2017.075
http://www.ncbi.nlm.nih.gov/pubmed/28698759
http://dx.doi.org/10.4103/njo.njo_12_18
http://www.ncbi.nlm.nih.gov/pubmed/24434260
http://dx.doi.org/10.1016/j.optom.2019.12.004
http://www.ncbi.nlm.nih.gov/pubmed/31948924
http://dx.doi.org/10.1001/archopht.126.9.1262
http://www.ncbi.nlm.nih.gov/pubmed/18779488
http://dx.doi.org/10.2471/BLT.16.179556
http://www.ncbi.nlm.nih.gov/pubmed/28479635
http://dx.doi.org/10.1016/j.survophthal.2014.02.003
http://dx.doi.org/10.1016/j.survophthal.2014.02.003
http://www.ncbi.nlm.nih.gov/pubmed/25130894
http://dx.doi.org/10.1371/journal.pone.0225300
http://dx.doi.org/10.1371/journal.pone.0225300
http://www.ncbi.nlm.nih.gov/pubmed/31917793
http://www.raosoft.com/samplesize.html
http://dx.doi.org/10.1016/j.ophtha.2017.05.026
http://www.ncbi.nlm.nih.gov/pubmed/28647202
http://dx.doi.org/10.1016/S2213-8587(18)30128-1
http://www.ncbi.nlm.nih.gov/pubmed/30005958

International Journal of E-Health and Medical Communications
Volume 13 « Issue 1

Saleem, S. M., Pasquale, L. R., Sidoti, P. A., & Tsai, J. C. (2020). Virtual ophthalmology: Telemedicine
in a COVID-19 era. American Journal of Ophthalmology, 216, 237-242. doi:10.1016/j.2j0.2020.04.029
PMID:32360862

Shadangi, P. Y., Dash, M., Mohanty, A., Das, J. R., Kar, S., & Mishra, B. B. (2019). Adoption of Telemedicine
among Dental Healthcare Professionals. Indian Journal of Public Health Research & Development, 10(9),
289-294. doi:10.5958/0976-5506.2019.02441.0

Shi, L., Wu, H., Dong, J., Jiang, K., Lu, X., & Shi, J. (2015). Telemedicine for detecting diabetic retinopathy:
A systematic review and meta-analysis. The British Journal of Ophthalmology, 99(6), 823-831. doi:10.1136/
bjophthalmol-2014-305631 PMID:25563767

Sun, S., Lu, S. F., & Rui, H. (2020). Does telemedicine reduce emergency room congestion? Evidence from
New York state. Information Systems Research, 31(3), 972-986. doi:10.1287/isre.2020.0926

Surendran, T. S., & Raman, R. (2014). Teleophthalmology in diabetic retinopathy. Journal of Diabetes Science
and Technology, 8(2), 262-266. doi:10.1177/1932296814522806 PMID:24876576

Tang, R. A., Morales, M., Ricur, G., & Schiffman, J. S. (2005). Telemedicine for eye care. Journal of Telemedicine
and Telecare, 11(8), 391-396. doi:10.1177/1357633X0501100803 PMID:16356312

Ting, D.S. W., & Tan, G. S. W. (2017). Telemedicine for diabetic retinopathy screening. JAMA Ophthalmology,
135(7), 722-723. doi:10.1001/jamaophthalmol.2017.1257 PMID:28520885

Torres, E., Morales, P. H., Bittar, O. J., Mansur, N. S., & Salomao, S. R., & Belfort, R. J. (2018). Teleophthalmology
support for primary care diagnosis and management. Medical Hypothesis, Discovery and Innovation in
Ophthalmology, 7(2), 57. PMID:30250853

Valikodath, N. G., Leveque, T. K., Wang, S. Y., Lee, P. P., Newman-Casey, P. A., Hansen, S. O., & Woodward,
M. A. (2017). Patient attitudes toward telemedicine for diabetic retinopathy. Telemedicine Journal and e-Health,
23(3), 205-212. doi:10.1089/tmj.2016.0108 PMID:27336678

World Health Organization. (2006). Prevention of blindness from diabetes mellitus: report of a WHO consultation
in Geneva, Switzerland, 9-11 November 2005. World Health Organization.

Wu, Y., Wei, Z., Yao, H., Zhao, Z., Ngoh, L. H., Deng, R. H., & Yu, S. (2010). TeleOph: A secure real-time
teleophthalmology system. /EEE Transactions on Information Technology in Biomedicine, 14(5), 1259-1266.
doi:10.1109/TITB.2010.2058124 PMID:20667812

Idongesit Aniekan Ekpo was born on the 15th of February, 1982 in Calabar, Cross River State, Nigeria to Aniekan
Udo Ekpo (Mr) And Eno Aniekan Udo Ekpo(Mrs). One is deceased and one still alive. My mom died at the age of
58 due to diabetes complications. My childhood was a typical middle class environment circa the 1980’s. | was
born in a family with two other siblings, | had a happy, normal childhood as the last child of my parent. Mr. Idongesit
Aniekan Ekpo is a Health Care provider and Humanitarian. He is an alumnus of several distinguished universities,
holding a Bachelor of Medical Science in Medical Biochemistry from University of Calabar, and a Master degree
in Health Care Organization Management from Cyprus International University. He is a distinguished member of
Red Cross Society, Organization for Aging and Health Support and affiliated with numerous Humanitarian and
Health Organization. He is happily married to Glory Agnes Ekpo.

Kolawole lyiola is currently an independent researcher, has a PhD in business administration at the Cyprus
International University, TRNC.

Jamiu Adetola Odugbesan hold a PhD in Business Administration from Cyprus International University. He
is a researcher with several published articles in reputable indexed journals to its credit. He is interested in
Development Economics, General Management, Health Economics, Energy and Environmental Economics,
and Sustainable Development.

14


http://dx.doi.org/10.1016/j.ajo.2020.04.029
http://www.ncbi.nlm.nih.gov/pubmed/32360862
http://dx.doi.org/10.5958/0976-5506.2019.02441.0
http://dx.doi.org/10.1136/bjophthalmol-2014-305631
http://dx.doi.org/10.1136/bjophthalmol-2014-305631
http://www.ncbi.nlm.nih.gov/pubmed/25563767
http://dx.doi.org/10.1287/isre.2020.0926
http://dx.doi.org/10.1177/1932296814522806
http://www.ncbi.nlm.nih.gov/pubmed/24876576
http://dx.doi.org/10.1177/1357633X0501100803
http://www.ncbi.nlm.nih.gov/pubmed/16356312
http://dx.doi.org/10.1001/jamaophthalmol.2017.1257
http://www.ncbi.nlm.nih.gov/pubmed/28520885
http://www.ncbi.nlm.nih.gov/pubmed/30250853
http://dx.doi.org/10.1089/tmj.2016.0108
http://www.ncbi.nlm.nih.gov/pubmed/27336678
http://dx.doi.org/10.1109/TITB.2010.2058124
http://www.ncbi.nlm.nih.gov/pubmed/20667812

