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Mobile telephone technology has penetrated all areas of life, and developing nations are enjoying
the benefits it brings to various sectors, particularly healthcare. Existing literature have shown
various determinants of mobile telephone usage for different purposes. However, very little
attention has been given to the factors that determine the use of mobile phone for healthcare
service utilization. This is crucial to healthcare service delivery planning processes. This paper,
therefore, examines the factors influencing mobile phone use for healthcare services in Lagos.
Using a structured questionnaire, information on demographic profile of patients, mobile
telephone ownership and usage, and the determinants of use of a mobile phone for medical
purposes was obtained from seven-hundred and eleven out-patients in Lagos University Teaching
Hospital (LUTH) and Lagos State University Teaching Hospital (LASUTH). The independent and
joint contribution of determining factors was analyzed using logistic regression model. The result
shows that patient’s travel-time to the hospital is the major determinant of mobile phone usage
for medical service utilization (Odd Ratio: 3.257). This implies that the long hours spent on
travelling by patients to the healthcare centre due to heavy traffic congestion in Lagos metropolis
may have encouraged the use of mobile telephone for healthcare utilization purposes. The paper
suggests that healthcare policymakers should make a concerted effort to effectively manage the
chaotic traffic congestion and encourage the use of mobile phones as one of the methods for
providing medical services in Lagos metropolis.
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Introduction

Mobile telephone technology is greatly supporting
the improvement efforts of increasing access to
medical services among patients. The use of
customary mobile communication technologies to
support medical objectives has gained wider
acceptance globally. WHO (2011) describes mobile
health, often known as mHealth, as the use of
traditional mobile and wireless technologies to
assist medical objectives. Also, Akter and Ray
(2010) and Odendaal et al. (2015) explained that
the ability of digital communication technologies to
produce, save, receive, and disseminate
information among users has the potential to
ameliorate and assist medical solution delivery. The
potential of mobile telephone technology to be
incorporated into existing health-care systems has
received widespread recognition in the literature
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(Ruxwana, 2007; UN, 2012; Labrique et al., 2013).
Nezamdoust, Abdekhoda and Rahmani (2022)
examined nurses’ adoption of mobile health
application in healthcare delivery. The study found
that perceived ease of use and perceived usefulness
affects the rate of using mobile applications by
nurses directly and significantly. In the same vein,
Gunamany and Subramanyam (2022) wanted to
determine whether Indian women's ownership and
use of mobile phones are associated with indices of
maternal health utilization such as postnatal care
and institutional delivery services. The most
developed infrastructure in Africa is the mobile
phone infrastructure, which has made mobile phone
services available to many rural families. At the
same time, most African cities and rural areas have
shortage of health professionals (Beratarrechea et
al., 2017). However, this study could help establish
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if affordable, effective, and accessible mobile
health solutions can help improve access and
utilization of healthcare services. Accessibility to
healthcare service is largely measured by
utilization. And there are many physical barriers
that could inhibit healthcare service utilization,
particularly in a metropolitan city such as Lagos. In
order to expand the body of research on mobile
phone technology and healthcare service use, it is
critical to better understand the elements that drive
mobile phone use in the sector. Mobile telephone
technology today has become an essential part of
human life due to its huge importance to man’s day-
to-day activities. Its deployment has penetrated into
the health sector as it now provides solutions that
improve access to healthcare services among
patients which could enhance healthcare service
utilization. According to WHO (2011), the
application of traditional mobile and wireless
technologies has helped in supporting healthcare
service delivery. Today, majority of the people use
mobile telephone to access and utilize healthcare
services just like in other human endeavours, but
the reason for using mobile telephone for healthcare
service utilization may be different from using it for
other purposes not related to healthcare.

Research on mobile phone use in the healthcare
industry have mostly concentrated on improving
the management of public health information
systems and dissemination of information among
healthcare professionals (Cox and Scott, 2002).
According to ldowu, Ogunbodede and Idowu
(2003), mobile telephone investment represents a
vital part of humans’ livelihood and has been found
to be useful in every human endeavour. Few studies
(Idowu, Ogunbodede and ldowu, 2003; Akadiri,
Olusanya and Omitola, 2009; Donner, 2004,
Beedasy, 2010) have demonstrated the value of
mobile phones in healthcare service delivery. This
research looked at several ways that information
and communication technology (ICT) has aided in
the administration and dissemination of health
information, particularly in avoiding the problem of
misplaced case files in transportation and keeping
the contents of the case files private from patients.
Some researchers investigated mobile phone usage
to monitor patients' responses to treatment (Ryan,
Cobern and Wheeler, 2005; Menon-Johansson,
McNaught, Mandalia and Sullivan, 2006; Franklin,
Waller, Pagliari and Greene, 2006; Patrick,
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Griswold, Raab and Intille, 2008). These studies
looked at how patients were monitored using
mobile phones by delivering short message service
(SMS) to them, monitoring their health index, and
data tracking to locate them. They also examined
the variation of mobile phone usage in the context
of establishing clinical bridges between patients
and medical service providers. Additional research
(Friedman, Kazis, Jette, Smith, Stollerman and
Torgerson, 1996; Ericsson and the Earth Institute,
2010) investigated the reduction of processing time
at healthcare centres and effective management of
patients. Currell, Urquhart, Wainwright and Lewis
(2010) studied the use of mobile phones as a
substitute for face-to-face medical care (2010).
More recently, Aiyegbajeje and Ajayi (2016);
Aiyegbajeje and Ajayi (2020) have emphasized the
usefulness of mobile phones to access medical
services among patients. Despite much explanation
stressing the usefulness of mobile communication
technology to medical service provision, there
exists a serious need to identify the determining
factors. This is so important because it will further
enrich the discussion on the use of mobile
communication and medical service provision.
Surprisingly, no study has identified the factors that
influence mobile phone use to obtain medical
services. This study, therefore, examines the factors
that influence how often outpatients use their
mobile phones to access medical services from
healthcare service providers. This study is divided
into six sections. Section one provides the
introduction while a brief description of the
healthcare system in Lagos State is provided in
Section two. Section three, procedures for data
collection and analysis are provided while section
four provides the results. Section five discusses the
findings and section six provides the conclusion.

Aim and objectives

The purpose of the study is to examine the factors
that influence how often outpatients use their
mobile phones to access healthcare services from
healthcare service providers. The specific objective
of this study is to ascertain those factors (physical
distance, waiting time, travel time and travel cost)
that determines the use of mobile telephone in
seeking healthcare services among out-patients.
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Research questions

To what extent do these physical barrier attributes
(physical distance, waiting time, travel time and
travel cost) determines the usage of mobile phones
to obtain healthcare services by outpatients?

Hypothesis

The following is the study's hypothesis: Out-
patients' use of mobile phones to access healthcare
services will be greatly influenced by physical
distance, waiting times, travel time, and travel
costs.

Healthcare system in Lagos State
The healthcare system in Lagos metropolis includes
the primary, secondary and tertiary healthcare
systems. The Lagos state ministry of health is
responsible for providing citizens with quality,
economical, and equitable medical services by
utilizing appropriate technology and highly
motivated employees. The Lagos State Ministry of
Health (LSMOH), the Primary Healthcare Board
(PHB), the Board of Traditional Medicine (BTM),
the College of Health Technology Board (CHT),
the Health Facility Monitoring and Accreditation
Agency (HEFAMAA), and the Blood Transfusion
Committee (BTC) are the major players in the
state's health sector; the 24 public secondary health
facilities' Hospital Governing Boards, the Health
Service Commission (HSC), the Lagos State
University Teaching Hospital (LASUTH), which is
the only tertiary healthcare facility, and the Lagos
State  University  College of  Medicine
(LASUCOM). The Ministry coordinates the health
system of the state with a special functional
obligation to oversee state health service
supervision,  quality  control,  compliance
monitoring & assessment, and leading sector policy
formulation. Various health reform programmes
have aimed at addressing the problem of
accessibility to healthcare services. Among these
are Planning for health policies, legislation and
regulations, the state health system's accountability,
openness, and responsiveness. Other programmes
include universal access to the basic set of medical
services, including demand for medical services,
access to medical services, and the standard of
medical treatment.

Mobile telephone technology has great
potential in the health care delivery system of Lagos
state in many areas if properly and adequately
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deployed. One of the most significant opportunities
for healthcare delivery in Lagos is the use of
automated mobile phone technology to aid in
illness control. Also, it is quite helpful in medical
emergencies which could strengthen the healthcare
delivery system of Lagos state. Mobile telephone
technology has the potential to widen healthcare
access where there are so much physical
accessibility barriers, scarce resources, and
overstretching of available system as largely found
in Lagos state. "mConsulting” or doctor
consultations over mobile phones, is one feature of
this technology that is capable of solving the
problem of physical distance by reducing distance
covered by patients between their locations and the
hospital (Aiyegbajeje and Ajayi, 2020). In the area
of maternal and neonatal services, mobile telephone
technology can enhance healthcare delivery in this
regard. It is found to be useful for follow-up care
services for patients. Mobile telephone can serve as
a platform for mHealth (mobile health) which is
healthcare precaution and therapy made possible by
expanding technologies such as wireless access and
connection and others (Tucker, 2015). This
revolutionary medical technology strategy fosters
extraordinary improvement in patient care and
access to affordable care (Qureshi et al., 2019).

In Nigeria, the already low patient-doctor ratio
continues to fall as healthcare professionals seek
better working and living conditions elsewhere.
The doctor-to-patient ratio in  Nigeria is
approximately 1:2500, which is not equivalent to
the WHO suggested ratio of 1:600 (WHO, 2020).
Yet, new mobile telemedicine projects are
presenting opportunities to mitigate the impact of
medical doctor shortages by developing digital
platforms where doctors from across the world can
effectively offer numerous medical services
including providing aid for patient treatment
remotely. Because of transportation constraints
created by the COVID-19 outbreak in Nigeria, cell
phones have recently played a significant role in
providing access to high-quality health care from
everywhere in Lagos state.

The Federal Government of Nigeria is the
owner of LUTH which is situated in the Mushin
Local Government Area (LGA) of the state while
the LASUTH located in Ikeja LGA belongs to the
Lagos State Government (see Figure 1). The choice
of LUTH and LASUTH was mainly to ensure the
collection of appropriate and adequate data for the
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study since both teaching hospitals serve as
reference facilities for several smaller medical
centres with diverse specialty endeavours within
and outside Lagos vicinity. These teaching

hospitals (LUTH and LASUTH) also serve as
postgraduate medical training institutions.
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Fig. 1: Map of Lagos state showing the study area (LUTH and LASUTH)
Source: Lagos State Ministry of Physical Planning, Alausa, Ikeja (2021)

Methods

Collection of data

This section explains the procedures adopted for
data collection. We used both primary and
secondary data. The data was collected from the
primary source by administering a standardized
guestionnaire to out-patients. The structured
guestionnaire  contained information on
demographic profiles of patients, the utilization of
medical services via mobile phones among patients,
types of health consultation done via mobile
telephone and determinants of patient’s use of
mobile phones to access medical services were
obtained and analyzed. Secondary data were
gathered from hospital records and published
documents. The participants used for this study are
out-patients who are duly registered with the
selected hospitals. The two selected hospitals are
tertiary healthcare facilities. They were selected
because they offer all form of healthcare services
which include primary, secondary and tertiary
healthcare services to a large number of out-
patients. The two selected hospitals are Lagos
University Teaching Hospital (LUTH) and Lagos
state University Teaching Hospital (LASUTH)
both within Lagos metropolis.
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Procedure

This section provides the step-by-step details on
processes involved in the collection of data for the
study. The primary data and secondary data form
the main data used for the study. The structured
guestionnaire forms were administered to 800 out-
patients using the Taro Yamane’s sampling
technique to determine the sample size.

The Yamane’s technique is given as:
n= N
1+N (e) 2

Where, n=sample size, N=sampled population and
(e) = significant level or level of precision 0.052
Patients

For LUTH: 1+26,400 x 0.0025 = 66.0025

26,400 + 66.0025 = 399.984849

N is equals to 399.98

As a result, approximately 400 out-
patients were selected in LUTH.

For LASUTH: 1+22,800 x 0.0025 = 57.0025
22,800 + 57.0025 = 399.982457
N =399.98
Approximately, In LASUTH, 400 out-
Patients were also sampled.
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A total of 800 patients were sampled in total. The
structured questionnaire forms, on the other hand,
were filled and submitted by 711 patients. This
amounted to 88.9% response level. The systematic
random sampling technique was adopted in the
distribution of the questionnaire. Applying this
method, two respondents were skipped after a
respondent had been sampled. The basis for this
was that the participants were known and were
found in one location.

Data analysis

The procedure for testing the stated hypothesis is
explained in this section. Data collected for the
hypothesis which states that physical distance,
waiting time, transport cost, and travel time
significantly determine patients’ mobile telephone
usage to access healthcare service by the patients
were analysed using logistic regression analytical
tools. Logistic regression was employed due to the
categorical nature of the data as well as to identify
salient determinants that predict respondents’
mobile phone usage to seek medical services. As a
result, logistic regression was employed to
investigate the associations between a dichotomous
dependent variable and dichotomous independent
factors. The logistic regression model looks like
this:

Logit {p(x)} = log [p(X)/1-p(X)] = a + b1 X1 + b2X>
+boXo+ bsXs+baXa ..ol eqn (1)

Where: Logit (p) = log (to base e) of the odds ratio
or likelihood ratio that the dependent variable is 1;
p = probability of the dependent variable.

The dependent variable, patients' use of mobile
phones to access medical services, was measured as
follows: those out-patients that uses mobile
telephone to seek healthcare services from their
healthcare providers were asked to respond with
‘yes’ while those out-patients that do not use mobile
telephone to seek healthcare services from their
healthcare service providers should respond with
‘No’. The responses were coded as ‘Yes’ = 2 and
‘No’ = 1. The independent variables were denoted
as Xi to X4 which are X; = Physical distance:
Answers to the question (Do you use mobile
telephone to access healthcare service because of
your physical distance from the hospital) were re-
classified as: If yes, then 1; otherwise, 0; X; =
Average Waiting-Time: Answers to the question
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(Do you use mobile telephone to access healthcare
services because of waiting-time at the clinic) were
measured as: If yes, then 1; otherwise, 0; X3 =
Travel time: Answers to the question (Do you use
mobile telephone to access healthcare service
because of the travel time to the hospital) were re-
classified as: If yes, then 1; otherwise, 0; X4 =
Average Travel cost: Answers to the question (Do
you use mobile telephone to access healthcare
service because of transport cost to the hospital)
were re-classified as: If yes, then 1; otherwise, 0);
b: — bs = parameter estimate for the independent
variables.

Participants characteristics

This section examines participants’ characteristics
which include sex, age, mobile telephone
ownership among others. Table 1 shows that 711
patients comprising 370 (52.1%) in Lagos
University Teaching Hospital (LUTH) and 341
(47.9%) in Lagos State University Teaching
Hospital (LASUTH) were surveyed. Out of this, a
total of 703 (98.9 %) possess mobile telephones. In
total, 367 (99.2%) of the patients are owners of
mobile phone in LUTH while 336 (98.5%) in
LASUTH. 61.3% were females while 38.7% were
males. This may be due to the fact that females have
more reasons to use health facilities than their male
counterparts. The age distribution of the patients
surveyed ranged between 18 and 76 years old. The
distribution in Table 1 shows that 220 (30.9%) of
the patients were under the age of 20. Whilst 190
(26.7%) of the patients were between the ages of 21
and 30, 136 (19.1%) were between the ages of 31
and 40. These age groups were below 40 years and
they constitute about 76.7% and form the largest
proportion of the patients, implying that younger
people utilize the health facility more than older
ones. A total of 79 (11.2 %) were aged 41-50 years,
43 (6.0 %) were aged 51-60 years, 16 (2.3 %) were
aged 61-70 years, and 27 (3.7%) were aged 71-80
years. In a nutshell, patients between < 20 — 40
years (young) are much higher in LUTH (86%) than
LASUTH (66.8%). while patients between 41-80
years (old) are much higher in LASUTH (33.2%)
than in LUTH (14.0%).
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Table 1: Demographic profile of out-patient

Variable Item LUTH LASUTH Total Percentage
Mobile telephone ownership Yes 367 336 703 98.9%
No 3 5 8 1.1%
Sex distribution Male 160 115 275 38.7%
Female 210 226 436 61.3%
Age <20 years 132 88 220 30.9%
21-30 years 105 85 190 26.7%
31-40 years 81 55 136 19.1%
41-50 years 20 59 79 11.2%
51-60 years 10 33 43 6.0%
61-70 years 6 10 16 2.3%
71-80 years 16 11 27 3.7%

Source: Authors’ Analysis

Patients' use of mobile phones

This section explains the prevalence of patients’ use
of mobile phone. According to Table 2, the
prevalence of patients using mobile phones to
access medical services is 33.2%. In all, 134
(36.2%) and 102 (29.9%) people were proven to

Table 2: Use of mobile phone among patients

have used a mobile phone to receive medical
services at LUTH and LASUTH, respectively. In
the Table below, LUTH is regarded as Hospital 1
while LASUTH is regarded as Hospital 2.

Variable Responses  Hospital 1 Hospital 2 Total Percentage
Use of mobile phone access Yes 134 102 236 33.2%
medical services
No 236 239 475 66.8%
Total 711 100

Source: Authors’ Analysis

Results

Determinants of mobile telephone usage for
healthcare services utilization

The use of mobile telephone by patients to access
healthcare services is a function of some
determining factors. These factors pertain to those
elements that determine the level of mobile phone
usage in accessing medical services. These
elements are patients’ physical distance from the
hospital, waiting-time at the doctors’ office, travel
time (i.e., time spent on travelling to the hospital)
and transport cost (the cost of travelling to the
hospital). The unified theory of acceptance and use
of technology (UTAUT) model by Venkatesh et al.
(2003) provides the basis for the choice of the
independent variables listed above.
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As shown in Table 3, the patients’ distance
from the hospital, 210 (29.5%) of the patients
consisting of 127 (34.3%) in LUTH and 83 (24.3%)
in LASUTH indicated that the distance between
them and the hospital determines their use of
mobile phone to access medical services. In the
case of waiting-time, 213 (22.9%) of the patients
comprising 97 (26.2%) in LUTH and 116 (34.1%)
in LASUTH reported that waiting time determined
their use of mobile phone to access medical
services. Similarly, 174 (38.5%) of the patients,
informed that the amount of time spent on travel
because of heavy traffic congestion (Bashiru, 2008)
in the metropolis encouraged the use of mobile
telephone, whereas 122 (17.2%) accounted for
travel cost. However, from the forgoing, it implies



Determinants of Mobile Telephone Usage for Healthcare Service

that travel time is a crucial influence of patients' use
of mobile phones to obtain medical services.

Table 3: Determinants of patients’ use of mobile phone for medical services utilization

Variables Item LUTH LASUTH Total %
Physical distance patients No 243 258 501 70.5
from the hospital
Yes 127 83 210 29.5
Total 370 341 711 100.0
Waiting time No 273 225 498 70.1
Yes 97 116 213 22.9
Total 370 341 711 100.0
Travel-time No 301 236 537 61.5
Yes 69 105 174 38.5
Total 370 341 711 100.0
Travel cost No 311 278 589 82.8
Yes 59 63 122 17.2
Total 370 341 711 100.0

Source: Author’s Analysis

Findings

This section discusses the findings of the results of
the stated hypothesis. The results in Table 4 show
that the variables of patient mobile phone usage
(physical distance, waiting time, travel cost, and
travel time) were investigated using logistic
regression analysis. The result obtained indicated
that the model of logistic regression was significant,
demonstrating that the independent variables
(physical distance, waiting time, and travel time)
significantly predict the dependent variable (mobile
telephone usage by patients) Chi-square = 43.822,
P< 0.05. The table also shows the strength of the
logistic regression association (model summary). In
this situation, the Nagelkerke R square value
indicates the level of variability there is in the
dependent variable, the result revealed that 27.9 per
cent (0.279) of the variability in the dependent
variable (mobile telephone usage by patients) was
explained by the model's set of independent
variables.

Furthermore, the goodness of fit result
demonstrated that the model adequately fits the data
with a p-value (sig) greater than 0.05. If the Hosmer
and Lemeshow Test-goodness-of-fit test value is
greater than 0.05, it indicates that the model is well
fit, and so the hypothesis that travel time, waiting
time and physical distance of patients significantly
determine mobile telephone usage is accepted. This
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is because there is no difference between observed
and model-predicted values. This implies that the
model’s estimates fit the data at an acceptable level.
That is, well-fitting models show non-significance
on the H-L goodness-of-fit test. This desirable
outcome of significance indicates that the model
prediction is significantly different from the
observed (Pampel, 2000; Agresti, 2007). The
usefulness of the logistic model is evaluated by
comparing the overall percentage accuracy. The
categorization accuracy percentage is 81.6%,
according to the results, suggesting that the model
is highly useful.

The Wald statistic and associated probabilities
represent the index of the significance of each
predictor variable in the equation. The Chi-square
distribution is contained in the Wald statistic. The
simplest way to evaluate Wald is to take the
significance values and reject the null hypothesis if
they are less than .05, indicating that the variable
does have a meaningful contribution. In this
example, we can see in Table 4 that among the
predictor variables included in the model to predict
the likelihood of the dependent variable, travel time
of patients helps greatly in the prediction of mobile
phone usage (X? = 13575, p<0.05). This is
followed by waiting time (X2 = 6.097, p<0.05) and
the patients' proximity to the hospital (X? = 5.739,
p<0.05). The odd ratio shows how increasing the
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appropriate measure by one unit affects the odds
ratio. We can explain the odd ratio in terms of the
change in odds. If the figure is greater than one, the
odds of an outcome occurring increase; if the figure
is less than one, any increase in the predictor results
in a decrease in the probability of the outcome
occurring (Agresti, 1996 and Pampel, 2000). As an
example, the odd ratio value associated with travel
time is 3.257. Therefore, if monthly travel time is
increased by one unit (one person), the odds ratio
triples, and so, monthly travel time is 3 times more

Table 4: Results

likely to predict patients’ mobile telephone usage.
The ‘B’ values are the logistic coefficients that can
be used to create a predictive equation (like the b
values in linear regression). Therefore, the analysis
above shows that the predictor variables
significantly predict the criterion variables, and
among the predictors considered, travel time exerts
the strongest prediction of mobile telephone use.
The least determinant of mobile telephone usage
among patients is physical distance.

Variables B SE Wald df Sig. Exp(p) Odd ratio (ef)
Physical distance ~ 0.770 0.321 5.739 1 0.017* 2.159 2.159
Waiting time 0.854 0.346 6.097 1 0.014* 2.350 1.193
Travel time 1.181 0.321 13.575 1 0.000* 3.257 3.257
Travel cost -0.038 0.283 5.018 1 0.893 0.963 0.963
Constant 0.239 0.138 2.978 1 0.034 1.270

Overall model estimation

Chi-square df Sig.

Step 43.822 5 0.000*
Block 43.822 5 0.000*
Model 43.822 5 0.000*

Chi-square = 43.822*; Cox & Snell R Square = 0.171; -2 Log Likelihood = 545.671%; Nagelkerke R Square = 0.279;

Overall model classification = 81.6; OR = Odd ratio; N=236
*Significant at 5% confidence level

Source: Author’s Analysis

Conclusion

The study indicated that travel time, waiting time
and physical distance are the predicting variables
for patients' usage of mobile phones to obtain
healthcare services. However, it was discovered
that travel time exerted more influence on mobile
telephone usage among patients. This implies that
the long hours patients spent travelling to the
healthcare centre may be because of the significant
traffic congestion in the Lagos metropolis, resulting
in patients using mobile phones to get healthcare
services due to high traffic congestion. Waiting
time was also a determining factor for patients’
mobile telephone usage. This is particularly the
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case because patients will rather use their mobile
telephones to obtain medical services than spend
hours waiting for their doctors at the clinic.
Physical distance was also found as one of the
determining factors of mobile telephone usage.
Since healthcare facilities are unevenly distributed
(Coeytaux, 1993), the problem of distance will
always exist. Therefore, it is easier for patients to
use mobile telephones rather than cover a long
distance to the hospital. Although, previous studies
have stressed the importance of mobile phone
technology in the medical sector but have failed to
identify the determinants of mobile phone usage in
accessing medical services. This study, therefore,
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filled the existing research gap in this area of
research interest.
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