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Mobile phone access and
preferences among medical
inpatients at an urban Canadian
hospital for post-discharge
planning: A pre-COVID-19
cross-sectional survey
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Tafreshi1, Matthew Manson1, Fanan Fattah1, Samia El Joueidi1,
John A. Staples3,4, Penny Tam4 and Richard T. Lester1

1Division of Infectious Disease, Faculty of Medicine, University of British Columbia, Vancouver, BC,
Canada, 2Faculty of Public Health and Policy, London School of Hygiene & Tropical Medicine,
London, United Kingdom, 3Division of Vancouver Costal Health Research Institutute, Centre for
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Background: Digital health interventions are increasingly used for patient care,
yet little data is available on the phone access type and usage preferences
amongst medical ward inpatients to inform the most appropriate digital
interventions post-discharge.
Methods: To identify mobile phone ownership, internet access, and cellular
use preferences among medical inpatients, we conducted a researcher-
administered survey of patients admitted to five internal medicine units at
Vancouver General Hospital (VGH) in January 2020. The survey was
administered over 2 days separated by a 2-week period.
Results: A total of 81 inpatients completed the questionnaire. Survey found that
85.2% of survey respondents had mobile phone access where 63.0% owned
their own mobile phone, and 22.2% had access to a mobile phone via a
proxy (or an authorized third-party) such as a family member. All participants
with mobile phone access had cellular plans (i.e., phone and text); however,
a quarter of respondents did not have data plans with internet access. Survey
showed that 71.1% of males owned a mobile phone compared to only 52.8%
of females. All participants at a “high” risk of readmission had access to a
mobile phone, either as phone-owners or proxy-dependent users.
Conclusion: Access to mobile phones among medical ward inpatients, 85.2%,
was comparable to smartphone penetration rates amongst Canadians in 2019,
85.1%. More patients had cellular than data plans (i.e., internet and
applications). Understanding patient-specific access is key to informing
Abbreviations

BC, British Columbia; CML, care management lead; IM CTU, internal medicine clinical teaching units;
LTCF, long-term care facilities; mHealth, mobile health; RRAS, readmission risk assessment score; SD,
standard deviation; TST, transitional services team; VCCM, Vancouver community case management;
VGH, Vancouver General Hospital; VCH, Vancouver Coastal Health; U.S. FDA, United States of
America Food and Drug Administration (FDA); WHO, World Health Organization
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potential uptake of digital health interventions aimed at using patients’ mobile phones
(mHealth) from an effectiveness and equity lens.

KEYWORDS

mHealth, virtual care, mobile phone penetration, digital health, patient engagement, hospital

readmission, health services planning
Background

The use of mobile phone technology is mushrooming as

devices have become more advanced, affordable, and an

integral part of life. There are an estimated 4.78 billion unique

mobile phone users among the current global population of

over seven billion people, giving a penetration rate of

approximately 61.4% (1, 2). Furthermore, the digital health

market revenue is expected to reach over $536.6 billion by the

end of the year 2025 (3). A subsection of this market, Mobile

Health (mHealth), is defined by the World Health

Organization (WHO) as “mobile and wireless technologies to

support the achievement of health objectives” (4). In the

course of mHealth adoption as a healthcare delivery tool,

mobile phones are increasingly viewed as medical devices by

the WHO, U.S., the Food and Drug Administration (FDA),

hospital administration, healthcare providers, and insurance

companies (5, 6). Moreover, mobile health (mHealth) has

proven to be a reliable management and prevention strategy

to the COVID-19 pandemic. While digital health technologies

existed before the COVID-19 pandemic, COVID-19

significantly accelerated the optimization and adoption of

such interventions to target the emerging needs of healthcare

delivery during an emergency state with increased pressure on

the healthcare facilities, and to deliver care while adhering to

public health orders that limited access of the general patient

population to acute care facilities, and implementing stay-

home orders to maintain social distancing and ensure

continuity of care. The pandemic provided the opportunity to

explore the use of such interventions within different disease

contexts (entire spectrum of healthcare services) (e.g., diabetes

and mental health services). The adoption of such digital

health interventions for healthcare delivery during COVID-19

was seen in both developed and developing countries, which

indicated the universal applicability of such tools within

different socioeconomic, political and geographical contexts.

This remarkable expansion of the digital health market

suggests a move towards mHealth innovations as the new

standard of care and highlights the importance of evaluating

mobile phone access among patients as they transition in and

out of hospitals, community care and other healthcare settings.

Timely access to health information and care is important at

the patient, provider, and health system levels given its impact

on clinical outcomes, patient satisfaction, and continuity of

care (7). As such, innovative healthcare interventions have
02
used mHealth platforms to improve medication adherence,

post-discharge transitional care, patient-provider

communication, and medical biomarkers such as suppression

of viral load among HIV positive individuals and serum

glucose in individuals with diabetes (8–12). Despite major

advancement in the field of digital health, the uptake of

digital interventions has remained below expectations (13, 14).

Some worry that the interventions used may not be best

tailored to the patients’ access and usage, especially among

those that are most vulnerable and use a disproportionate

amount of health care resources (15). Although many patients

have access to mobile phones, little is known about their

usage preferences or limitations such as internet access, which

may be restricted, particularly for marginalized populations

for whom data plans are unaffordable (16). As more mHealth

interventions are being deployed in clinical settings (9, 10), it

is important to capture and assess patients’ usage and

preferences to ensure equitable access to health care resources.

To this end, patients’ mobile phone use patterns and their

sentiments towards mHealth interventions remain

inadequately researched (9, 10, 17, 18). We sought to learn

about mobile phone ownership, internet access, and cellular

use preferences among medical ward patients in order to

inform the development of a mHealth intervention aimed at

improving continuity of care and inform the development of

hospital discharge protocols.
Methods

Study sample and setting

This study took place on the Internal Medicine Clinical

Teaching Units (IM CTU) at Vancouver General Hospital

(VGH), a quaternary-care teaching hospital with

approximately 700 acute care beds located in the Canadian

province of British Columbia (BC). The IM CTU has

approximately 114 beds and provides acute medical care to

over 4,400 individuals each year. Each unit is assigned Care

Management Leads (CMLs) who follow a discharge-planning

protocol that consists of the assignment of a Readmission

Risk Assessment Score (RRAS) to each patient. The RRAS is

based on a hospital prediction model, called the LACE index,

and is modified to meet local needs (52). Prior to discharge,

patients receive a “Low”, “Moderate”, or “High” RRAS
frontiersin.org

https://doi.org/10.3389/fdgth.2022.928602
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org/


AboMoslim et al. 10.3389/fdgth.2022.928602
depending on medical risk (such as an exacerbation of a chronic

disease) and/or social risk (such as an inability to carry-out self-

management activities). Hospital readmissions are not only

costly to the healthcare system, but they often place a

significant burden on patients and their families (19). As a

result, many programs focus on reducing the rate of

readmission by implementing targeted interventions for those

likely to return to the hospital after discharge (20). Current

protocol at VGH is for patients to be referred to a

Transitional Services Team (TST) and the Vancouver

Community Case Management (VCCM) who follow up with

patients post-discharge. Patients with a “moderate” to “high”

RRAS receive a follow-up phone call within 48 h of discharge.

Post-discharge resources exclude patients with a “low” RRAS,

who potentially require support after being discharged from

the hospital due to other issues not captured by the RRAS

such as low socioeconomic status (11).
Study inclusion and exclusion criteria

Inclusion criteria consisted of patients who were

(1) admitted to one of five IM CTUs; (2) able and willing to

provide informed consent; and (3) able to complete the

survey in English or French or via the aid of a proxy (i.e.,

present spouse or child). Our target are patients who are

discharged from hospital to independent living within the

community. Therefore, exclusion criteria consisted of patients

who were (1) patients returning to facility-assisted care such

as residents of Long-Term Care Facilities (LTCF) or

correctional facilities; (2) unable to interact with study staff as

determined by the CMLs.
Data sources

The survey was preloaded on a Wi-Fi-enabled tablet and

administered orally by 3 research assistants who were uniformly

trained on this survey administration. Members of the research

team approached eligible participants in their room, obtained

informed consent, and administered the survey, each of which

took approximately 5 min to complete. Surveys were

administered on January 7th, 2020 and January 23rd, 2020; a 2-

week period between survey dates was allotted to decrease

chances of surveying the same pool of patients. Participants

already surveyed on January 7th, and remaining in the hospital

on January 23rd, were excluded the second time to avoid

duplicate responses. RRAS as well as patient demographic

information, such as gender and year of birth, were accessed via

the CMLs and de-identified using the assignment of a unique

patient identifier. No incentive was provided for participating in

this study. The survey form was built on and data was collected

using Qualtrics software, Version January 2020.
Frontiers in Digital Health 03
Study design and protocol

The study is a cross-sectional observational ten-question

orally-administered survey. The questions collected

information on patient mobile phone ownership, usage,

preferences, and internet access. The goal was to approximate

a census by surveying all eligible inpatients on all 5 medical

wards. The research team attempted contact with each eligible

participant 2 times throughout the day. If a patient is still

unavailable (e.g., out of room or asleep), the research team

returned the following day for the third and final time.

All survey questions were developed in English, designed by

the mHealth Research Group, and audited by a physician, a

CML nurse, a leading mHealth researcher and physician, and

the Director of Strategic Initiatives at Vancouver Coastal

Health (VCH). At least one research assistant present is a

fluent French speaker, and prepared to administer the survey

in French upon request. To ensure reliable and standardized

data collection, research staff received training on the ethical

administration of surveys, obtaining informed consent,

infection control, etiquette of interacting with marginalized

patients, and other study protocols to be upheld throughout

the study. This study was approved by the University of

British Columbia Behavioral Research Ethics Board (certificate

H19-03366).
Statistical analysis

The analysis in this study was mainly descriptive in design.

The purpose of this descriptive analysis is to examine and

describe participants’ characteristics in relation to phone

access and use. Survey data was exported from Qualtrics for

analysis. Data cleaning and further data management was

carried out in Microsoft Excel (2019). A normality test was

conducted to measure the distribution of age. Age variable

was reported as median with interquartile range (Median

(IQR)). Categorical variables, such as gender, RRAS, and

access rates, were reported as frequencies and percentages. A

univariate linear regression was used to predict if phone

ownership is associated with high, moderate, and low RRAS

scores. A Chi-Square test was used to ascertain the results

from the linear regression analysis and examine the

relationship between phone ownership and RRAS scores. A

significance level of 0.05 was predetermined (a = 5%), and

data was analyzed using R 1.2.5033 (54).
Results

The total number of IM CTU patients present on day 1 and

day 2 of the study were 107 and 113 respectively. Sixteen
frontiersin.org
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FIGURE 1

Recruitment of participants at Vancouver General Hospital internal medicine wards.
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patients who were surveyed on day 1 remained on the ward on

day 2 and were therefore excluded from the survey to avoid

duplicate responses. Other exclusions included patients from

LTCF (n = 27), patients who were non-responsive and/or

study staff were given instruction not to approach (n = 19),

patients with a language barrier for whom no interpreter was

present (n = 16), patients from a corrections facility (n = 2),

and patients who were deceased (n = 2). Most common

reasons for non-response of eligible patients were “patient
Frontiers in Digital Health 04
asleep” at the time of surveying (n = 27) and reasons not

captured (n = 12). Research staff attempted contact with

patients with a language barrier and/or asleep three times.

Patients not surveyed due to “Language Barriers” are defined

as those who could not complete the survey in English or

French, and no interpreter was present to act as translator.

No patients requested to complete the survey in French.

Therefore, 81 of the 138 eligible patients were surveyed.

Figure 1 (Recruitment of participants at Vancouver General
frontiersin.org
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TABLE 2A Mobile phone access and use patterns among survey
participants from general medical wards at the Vancouver General
Hospital in January 2020: phone access.
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Hospital Internal Medicine Wards) outlines the patient

flowchart from identification to the final cohort of participants.
Characteristics Participants n (%)

Cellphone Accessa 69 (85.2)

Personal cellphone 46 (56.8)

Shared cellphone* 4 (4.9)

Access through proxy** 18 (22.2)

No cellphone access 12 (14.8)

Total 81

aMissing data: 1 didn’t specify if shared or personal.

*Shared with spouse.

**Proxy: authorized individual.

TABLE 2B Mobile phone access and use patterns among survey
participants from general medical wards at the Vancouver General
Hospital in January 2020: phone and plan type.

Of 51 respondents with personal/shared cellphone n (%)

Type of phonea
Participant characteristics

Tables 1 provides characteristics of study participants and

eligible patients. The median (IQR) age of respondents was 70

(57–83) years old, with a median age of 69 for males and 74

for females. The skewness of the normality test on age was

−0.4 indicating that the distribution is skewed to the left. The

kurtosis of the test was found to be −0.5, indicating a

playkurtic distribution.

The gender proportion amongst eligible participants was

51% female to 49% male. The final surveyed sample was 44%

female and 56% male. Finally, 71% of participants scored

“moderate” to “high” RRAS (44% moderate RRAS, 27% high

RRAS), and the proportion was equal between males and

females.
Basic phone (text/call) 8 (15.7)

Feature phone (text/call/internet) 3 (5.9)

Smartphone 38 (74.5)

IOS 21 (41.1)

Android 16 (31.4)

Other 1 (2.0)

Mobile phone plan

Text and call 47 (92.2)

Call 4 (7.8)

No 0 (0.0)

Internet accessb

Data and Wi-Fi 26 (50.9)

Wi-Fi only 11 (21.6)

None 12 (23.5)

aMissing data: 2 no answer.
bMissing data: 2 no answer.
Mobile phone accessibility

Among study participants, 85.2% had access to a cell phone;

5% of whom shared it with a spouse or child, and 22.2% of

whom had access through a proxy (an authorized third-party

such as a spouse or child). Only 14.8% of participants had no

phone access at all, whether shared, personal or via a proxy.

All participants with a mobile phone had a cellular plan;

92% (47/51) had a plan with texting and calling, and 8% had

a plan with the ability to call only. Of those with a mobile

phone, 25% did not have a smartphone required for app-

based mHealth interventions. Tables 2A,B outline the usage

and accessibility of patients.

We also captured cellphone access and preferences in

relation to patients’ RRAS. In this population, patients with

an RRAS of “moderate” or “high” receive regular follow-up

phone calls from the hospital transition team for a period of
TABLE 1 Characteristics of survey participants.

Characteristics Total
(n = 81)

Male
(n = 45, 55.6%)

Female
(n = 36, 44.4%)

Age (years)

Median 70 69 74

Range 30–98 30–94 35–98

IQR 57–83 56–78 57–86

RRAS, n (%)

High 22 (27.2%) 10 (12.3%) 12 (14.8%)

Moderate 36 (44.4%) 19 (23.5%) 17 (21.0%)

Low 17 (21.0%) 11 (13.6%) 6 (7.4%)

RRAS, readmission risk assessment score; 6 (7.4%) with unspecified RRAS.

Frontiers in Digital Health 05
30 days after discharge. Participants who had a “High” RRAS

all had cell phone access, with a majority owning personal cell

phones. The “Low” RRAS group had a similar distribution.

The “Moderate” risk of readmission group had the highest

percentage of non-phone owners (Table 3).
Cellphone ownership patterns

Table 4 summarizes the mobile phone ownership patterns

among participants. The median age of phone owners (66

years) is notably lower than the median age of non-phone

owners (76 years) or proxy-dependent phone owners (84

years). Of the 81 survey respondents, 71.1% of males (32/45)

and 52.8% of females (19/36) owned a mobile phone. More

females (19.4%) than males (11.1%) did not have access to a
frontiersin.org
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TABLE 4 Distribution of gender and age of survey participants by
phone ownership/access.

Responses Overall
median
(IQR)

Male
(Nt = 45)

Female
(Nt = 36)

Phone owners 51 (63.0%) 32 (71.1%) 19 (52.8%)

Age (years) 66 (56–72)

Access via proxy 18 (22.2%) 8 (17.8%) 10 (27.8%)

Age (years) 84 (71–91)

No phone access 12 (14.8%) 5 (11.1%) 7 (19.4%)

Age (years) 76 (64–85)

Communicate via text 37 (72.5%) 22 (68.8%) 15 (79.0%)

Communicate with HCP via
text

18 (22.2%) 8 (19.0%) 10 (32.2%)

Nt, total number; HCP, healthcare providers; SD, standard deviation. This table

present the breakdown of phone ownership type, distribution of texters, and

patient who texted their HCP by gender.

TABLE 3 Distribution of phone ownership/access by readmission risk
assessment score.

RRAS
demographic

High
n = 22

Moderate
n = 36

Low
n = 17

Unspecified
n = 8

Phone owner 16
(72.7%)

21 (58.3%) 11 (64.7%) 3 (37.5%)

Access via proxy 6 (27.3%) 7 (19.4%) 5 (29.4%) 1 (12.5%)

No phone access 0 (0.0%) 8 (22.2%) 1 (5.9%) 2 (25.0%)

RRAS, readmission risk assessment score.

FIGURE 2

Participants preference for one-way versus two-way
communication with HCP.

FIGURE 3

Participants’ relative preferred modalities of communication using
their mobile phone.
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phone at all, either personally or by proxy. Around 73% of the

participants use their phone to text, with the majority of texters

being females. Approximately a quarter (22.2%) of participants

who owned phones had previous experience texting a healthcare

provider, most of which refers to one-way communication—

meaning patients are only receiving texts in the form of

reminders or information. The percentage of phone owners

who previously texted a healthcare provider is lower amongst

male respondents (19.0%) in comparison to females (32.2%);

however, given the opportunity, both genders expressed that

they would use mHealth services in the future, irrespective of

age or accessibility.

The level of interest of those seeking the opportunity to text

their HCP was high, with 72% (53/74) of participants said they

would and 28% (or 21/74) said they would not. As for the

specific reasons for communicating through text with their

HCP, the responses were divided into “one-way” and “two-

way” communication (Figure 2). One-way indicating that

patients are only receiving text, and two-way meaning that

patients can both send SMS to and receive SMS from their

healthcare providers. Except for receiving appointment

reminders (one-way), participants preferred two-way

communication, which includes capacity for medication
Frontiers in Digital Health 06
monitoring (such as reporting side effects and requesting

prescription refills) (67.9%), and to discuss healthcare

concerns (71.1%). Participants indicated that they would like

the opportunity to receive one-way texts in the form of

medication (60.4%) and appointment reminders (75.5%) and

receiving standard health information relating to their

condition (66.0%).

Figure 3 outlines the most frequently used communication

methods. Voice call was the most preferred communication

method by participants, followed by SMS/texting; with video

call being the least preferred. Patients appear bimodal on video

preferences, either second choice (30%) or last choice (70%) but

not first. Preference for text messaging was most varied.
Analysis of phone ownership and RRAS

Participants with high and moderate RRAS scores were

significantly more likely to be primary phone owners (P =
frontiersin.org
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0.036 and P = 0.007, respectively) compared to participants with

low RRAS scores (P = 0.383). Additionally, participants with

high and moderate RRAS scores were more significantly likely

to have access to phones via a proxy (P = 0.053 and P = 0.006,

respectively) compared to participants with low RRAS scores

(P = 0.254). A Chi-Square test examined the relation between

high RRAS scores and owning phones. The relation between

these variables was slightly significant, X2 (2, N = 16) = 4.813,

P = 0.090. Furthermore, the same test was conducted for

participants with moderate RRAS scores. The relationship

between moderate RRAS scores and owning a phone was

significant, X2 (2, N = 22) = 8.514, P = 0.014. Similar to

findings from the linear regression model, participants with

low RRAS score were less likely to own phones, X2 (2, N =

11) = 1.358, P = 0.507.
Discussion

The present study provides the first report of mobile phone

ownership, accessibility, and preferences among adult general

medicine inpatients of a large urban hospital within western

Canada. The study results reveal that mobile phone ownership

and access is generally high among this population, with

slightly lower ownership among older patient groups and

women. These results are consistent patients and among

females, but often offset by sharing phone with a number of

reports suggesting that mobile phone ownership is

increasingly high and slightly varying across demographic

groups. However, many of these studies were published before

2015, a considerable time ago given the past decade boom in

cell phone ownership growth, and only one study reports on

the state of patient phone ownership in Canada (eastern

Canada, outpatient mental health) (21–26). Furthermore, the

majority (92%) of mobile phone owners were observed to

have cellular plans with the ability to call and to text, and

although most participants reported using their mobile

phones regularly, few indicated texting an HCP in the past.

We found cell phone-owners and non-cell phone owners alike

would like the opportunity to use mobile phones to

communicate with an HCP during their care process, suggesting

a welcoming desire for the integration of technology-enabled

patient-to-provider communication streams into care practices,

as is being observed worldwide (27–29).
Device ownership

A small majority of survey respondents (56%) reported

owning their own cell phones. This is significantly lower than

government reports of phone ownership in Canada and

reveals a gap in the penetration of such devices into the

population who stays in the hospital (2, 30). This discrepancy
Frontiers in Digital Health 07
may be the result of the participants being mostly elderly, or

other influences such as sociodemographic factors that were

not measured here but have been reported to correlate with

ownership (31). Fortunately, respondents who did not own a

phone were very likely to have access to one (shared or proxy),

somewhat mitigating the concern that broadly deployed cell

phone based medical interventions would be inaccessible to

nearly half of patients who require general hospital-based care.

Of the owned phones, most of these devices utilize the iOS or

Android operating systems (74.5%). These results are consistent

with broad market trends in Canada and beyond, where these

two operating systems dominate after taking over from basic

phones that initially expanded the mobile market (32). All

things considered, an important proportion of medical

populations (14.8%) could not access a phone at all and

therefore are not able to participate in increasingly popular

mobile health interventions.
Mode of service delivery

In recent years, many medical technology developers have

focused on smartphone apps as the mode of service delivery

(33–35). However, our data show that not all medical patients

have access to the internet on their mobile devices, nor may

know how to use “apps”. In fact, 25% (12/51) of participants

could not access the internet through their phone, either

through Wi-Fi or Data, limiting patient access to app/

internet-dependent mHealth services. Moreover, given the

predominant participant preference for voice calls, it is

plausible to presume that the uptake of complicated phone

apps would be significantly low, particularly in the elderly

population. The largest proportion of participants in the

current study can access a basic mobile device that can send

and receive phone calls and text messages, suggesting that

these two modes of mobile communication should be pursued

to ensure digital tools meet the abilities of the Canadian

population. When asked about their text-based communication

preferences, participants expressed a higher inclination for two-

way communication, with one participant stating that “one-way

doesn’t make sense. It must be two-way”. Indeed, in an external

meta-analysis, 2-way texting interventions were found to be

more effective than 1-way interventions at improving

medication treatment adherence (36). Multiple other patients

indicated that they would prefer to text their HCP regarding

medication concerns, scheduling, and more (i.e., “two-way”;

including discussing medication side-effects, need for a refill,

etc.), in addition to receiving medication or appointment

reminder messages (“one-way”). Therefore, although two-way

communication was preferred, as reflected in our results,

participants still would like the opportunity to receive one-way

texts. This suggests that a mixed approach to text based mobile

health, is most appropriate and desired.
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Barriers to accessibility: Gender and age

Our findings highlight known inequities in access to digital

healthcare (37). We found that more male participants owned

and had access to mobile phones than females and that

younger individuals were more likely to own phones. These

findings are in line with other studies that report women to

be disadvantaged in terms of mobile internet use and less

likely to own a mobile phone (38, 39). They are also in line

with Gordon and Hornbrook, among others, who point to a

digital divide between older and younger populations

regarding device ownership and health information

preferences (40–42). Contrarily, in a study conducted in

Kenya among HIV participants, women had equal or more

participation than their male counterparts when using a text

messaging based mHealth tool (43). Evidence for this female-

based preference for texting is provided by our study. Of

those who did own phones, females were more likely to

communicate by text. Additionally, when asked about the

opportunity to text their HCPs, only 17% of women declined,

compared to 33% of men. The observed preference for female

participants to text is consistent with additional literature,

which reports that more female than male participants are

“mediated communicators” who more habitually communicate

using their mobile phones and have a higher preference for

direct two-way communication with their health care team (44).

Notably, a male respondent enthusiastically reported that mobile

phone use in healthcare “is the future” and that although he is

unable to text, his female partner would utilize a mHealth

intervention on his behalf. This sentiment was shared by other

participants. These observations point to potential demographic

group and context specific preferences for the technologic basis

of mHealth tools. That is, text messages may be preferred

among certain demographic groups or contexts, and perhaps

other modalities (applications, websites) for others. This is

useful information for researchers and clinical teams to know

when deploying phone based digital health tools that engage

multiple subgroups.
mHealth and transitional care

As detailed above, the survey results suggest that most

participants (72%) are open to using their phones to

communicate about their healthcare. For inpatient populations,

using phones to communicate with care providers during the

hospital stay is likely redundant and unnecessary, however, they

are likely to be of value after discharge where there is a current

struggle with continuity of care and hospital readmission,

worldwide (45–47). mHealth initiatives could provide a

transitional care communication stream to all patients

discharged from the hospital regardless of their RRAS.
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Accordingly, our study found that participants with high and

moderate RRAS scores were significantly more likely to have

access to mobile phones either as primary owners or through

proxy, although the reason for this is not clear. This finding

provides support for successful uptake of targeted mHealth

interventions that address hospital readmissions among

participants who are most likely to be readmitted [i.e., with

high and moderate “Risk of Readmission Scores” (RRAS)].
Strengths

This study has an above average survey response rate (58.7%

after screening for eligibility) (48). The high response rate was

likely due to the distribution method, where surveys were

researcher administered directly to patients on the ward. We

aimed to ensure the highest inclusion of patients-in-ward as

possible, including patients who may have had limitations in

reading or answering the survey, understanding the survey

questions, using the tablet/phone, and other potential

hindrances to completing the survey on their own—without

being coercive. Another strength of the current study is that the

survey was audited by a consortium of health professionals,

including a mHealth professional, an HCP working on the

ward, and a member from the hospitals initiatives team to

ensure relevancy to study objectives and the hospital’s priorities

for patient care. Lastly, due to the nature of the public health

care system in Canada where the general population has access

to health care services, the patient population within the

hospital is representative of the local general population.
Limitations

The current study has several limitations that are important

for the reader to consider. First, the study utilized a cross-

sectional survey approach that does not capture seasonal/time-

based changes in the patient population. We selected this

approach due to its appropriateness for providing the target

time-point descriptive data and were not aiming to investigate

time-based changes in phone ownership. While we suspect that

the broad diversity of patients typically cared for in the selected

setting helps to offset some seasonal/time-based changes in the

patient population and thus outcome measures, they are still

important to consider and may impact phone ownership (49–

51). Second, the sample size is limited due to research activity

cessation in response to the COVID-19 pandemic. That said,

given the surge in virtual health technology and telemedicine

implementation and dependence spurred by the pandemic, the

results of this study provide a unique and very relevant

baseline measurement of phone ownership, accessibility, and

preferences. Third, patients with language barriers to research

staff were not considered for participation as it prevented them
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from understanding survey questions and/or providing informed

consent. In future iterations of this study, translation and

interpretation services could be deployed to better understand

the access and phone preferences of this population. Fourth,

although initial demographic comparisons show no differences

between participant responders and non-responders in terms of

gender and age, with a 59% response rate, we expect some

nonresponse bias (see Table 1). Finally, we surveyed patients in

the IM CTUs where the results may not be generalizable to

other urban hospital inpatient groups, such as surgical patients.

This study population was conveniently sampled which may

have introduced biases through patient selection. This specific

population was selected as they are part of an active and

already funded project by the UBC mHealth Research Group.

Future iterations of this survey should include a variety of

inpatient hospital wards in an urban clinical setting.
Next steps

It is worthwhile for future research to explore the source of

phone ownership (for instance, a direct purchase or a hand-me-

down device) as it may have implications to understanding the

level of digital literacy among smartphone owners and

efficacious use of digital health interventions. Additionally, an

investigation of the disease profile of similar study populations

would help to determine if there is a relationship between

disease types and phone ownership/accessibility and ultimately

understand the feasibility of phone based medical interventions

for patients based upon diagnosis. Finally, it would be

intriguing to investigate the impact of the COVID-19 pandemic

on phone ownership, accessibility, and preferences in this target

population, and generally, using a post-pandemic survey. Our

team suspects that the pressure placed on global populations by

public health initiatives encouraged the adoption of digital

devices and may have increased phone ownership and

accessibility, and opened more of the population to the idea of

using digital tools to receive healthcare.
Conclusion

mHealth solutions are likely to be useful medical innovations

in the delivery of care, but concerns hindering adoption involve

mobile phone ownership and disparities in cellular and internet

access among patient populations. This study outlines an

assessment of patient’s mobile phone access and usage

preferences where cellular service access among Canadian acute

medical ward patients was high yet diverse. Insight gained

through understanding of mobile phone use patterns of patient

populations may support health service planners to develop

interventions that are sustainable, current, and patient-centered.

Such considerations are even more critical during the current
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global pandemic as vulnerable and marginalized communities

face disparities in access to care and unique challenges in

accessing community resources. We hope findings from this

study can be employed to inform interventions aimed at

supporting vulnerable inpatients populations and hospital

discharge protocols in Canada. Although this paper presents

novel data that is region-specific, results can potentially be

translated to similar contexts globally. The contribution of this

paper is in uncovering positive values on mobile phone

penetration and cellular service access. Furthermore, it offers a

detailed breakdown of gender and age disparities in access and

mobile phone usage patterns. This has implications for the use

of mobile phones for the provision of healthcare and development.
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