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ABSTRACT

Objectives To explore the characteristics of the General
Practice Patient Survey (GPPS) respondents using the different
functionalities of the online services in the context of England’s
National Health Service General Practices. We hypothesised
that respondents who are older, with lower socioeconomic
status and non-white ethnicity would be less likely to use
online services, while long-term conditions might increase their
usage.

Design Cross-sectional study using respondent-level
data from the GPPS in England of the years 2018, 2019
and 2020. We assessed the association between online
services use and respondent characteristics using two-
level mixed-effects logistic regression.

Participants Survey respondents of the GPPS 2018-
2020.

Primary outcome measures Online appointment booking
and online repeat prescription ordering.

Results 1807049 survey respondents were included in this
study. 15% (n=263938) used online appointment booking in
the previous 12 months, and 19% (n=339449) had ordered

a repeat prescription in the previous 12 months. Respondents
with a long-term condition, on regular multiple medications,
who have deafness or hearing loss and who are from the
lowest deprivation quintile were more likely to have used
online services. Male respondents (compared with females)
and respondents with black and other ethnicity compared

with white ethnicity were less likely to use online services.
Respondents over 85 years old were less likely to use online
appointment booking and online repeat prescription ordering
compared with the younger age groups.

Conclusions Specific groups of respondents were more

likely to use online services such as patients with long-term
conditions or those with deafness or hearing loss. While online
services could provide efficiency to patients and practices it is
essential that alternatives continue to be provided to those that
cannot use or choose not to use online services. Understanding
the different patients’ needs could inform solutions to increase
the uptake and use of the services.

BACKGROUND
Online services such as online appointment
booking or repeat prescription ordering are

,! Geva Greenfield,’ Thomas Beaney

. John Norton,?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study used a sample from a major national
survey which has developed a robust methodology
in its data collection to explore the characteristics
of online services users, a service which has been
highly advocated in the National Health Service and
in other healthcare systems of the world.

= Given the clustered nature of the data (where pa-
tients are registered to different general practices)
and to account for the clustering, we used multilevel
logistic regression analysis.

= The study used only complete-case data in the anal-
yses, which risked sample bias.

= The study relied on self-reported data for online ser-
vice use due to data unavailability which can lead to
response bias.

offered in 99.7% of General Practitioner
(GP) practices in England,' but patients have
to request access to the service and adop-
tion remains low (about 50% in May 2023)."
According to previous literature, online
services, also referred to as patient portals,
have the potential to promote patients’
involvement in their care, reduce emergency
visits and hospitalisation® and may improve
some health outcomes through improving
medication adherence® * patients’ knowl-
edge about health and patient efficacy (eg,
patient’s confidence in adhering to health
instructions or treatment).! Few studies have
examined the characteristics of patients
using online services and the inequalities that
might exist based on patient characteristics
in the context of the National Health Service
(NHS) of England such as ethnicity and
deprivation inequalities.‘f’_7 Understanding
patient characteristics associated with online
service use may reveal barriers to use and may
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inform service planning to increase the uptake of these

services.

Studies from other countries, and a limited number
of studies from the UK, suggest that’"" patients with
low income, and with non-white ethnicity may be less
likely to use patient portals due to reduced access to the
internet, computers and smartphones.® '’ This is the first
study to look at online services user characteristics for
both online appointment booking and repeat prescrip-
tion ordering explicitly in England, where the NHS
have invested in a nation-wide digital transformation
programme.''

Healthcare systems are characterised as complex
systems and healthcare innovations often face multifac-
eted challenges in diffusion (‘passive spread’) and adop-
tion due to the nature of complex systems.'> A major
theory considered in healthcare innovation adoption is
the digital divide theory which highlights the inequality
that arises when people without access to technology
(that is physical access but also access to the knowledge
and skills to use the technology) are excluded from the
benefits that technology has to offer.’”® In consider-
ation of the digital divide theory,lz_15 we formulated
several hypotheses based on respondent characteristics
and knowledge from previous literature. We hypothe-
sised that:

1. The younger age group (younger than 35 years old) to
be more likely to use online services due to the high
adoption of technology in this age group and their fa-
miliarity with the use of the internet.'

2. Individuals of lower socioeconomic status and minority
ethnicities to be less likely to use online services as this
has been reported in several studies looking into the
use of patient portals and patient characteristics.® 1719

3. In consideration of individuals’ health status, we hy-
pothesised that respondents with long-term or chronic
conditions (but not those who are very ill) may be more
likely to use online services because of their increased
need to access and use the services such as appoint-
ment booking and repeat prescription. Additionally,
people with long-term conditions have certain physi-
cal limitations and socioeconomic circumstances that
could be associated with their ability to access health-
care services in person.

Thus, we aimed to examine which respondent char-
acteristics were associated with online appointment
booking and repeat prescription service ordering and test
the hypotheses that we formulated.

METHODS

Patient and public involvement

This study had limited involvement from the National
Institute for Health Research Applied Research Collabo-
ration of Northwest London Public Advisors, whom were
consulted during the study write-up and were involved
appropriately in the drafting.

Study design

Cross-sectional analyses of respondent-level data obtained
from the General Practice Patient Survey (GPPS) of
2018, 2019 and 2020 in England. The respondent-level
data were pseudonymised. The researchers did not have
access to the respondents’ identifies: name, address, NHS
number and date of birth. Respondent-level data are only
presented aggregately to protect respondents’ privacy as
agreed in the ethical approval of the study. Data collec-
tion for each survey was between January and March for
the years 2018 and 2019 and between January and April
for 2020. Respondents in the survey had the right to with-
draw their consent before their data were processed.”

Variables

Outcome variables

The outcome variables (online appointment booking
use and online repeat prescription use) were based
on the responses to the GPPS question: “‘Which of the
following general practice online services have you used
in the past 12 months?’*" in which the answers ‘Booking
appointments online’, and ‘Ordering repeat prescrip-
tions online” were used for this study. We compared the
characteristics of those who replied ‘yes’ to the question
to those who replied ‘no’ to the question. The answers
‘yes” and ‘no’ were provided by the GPPS for each of the
options: ‘Booking appointments online’, and ‘Ordering
repeat prescriptions online’. The GPPS also records the
use of online record viewing. However, we did not include
itin this study due to the limited number of respondents
reporting the use of the functionality (about 5% in 2020
and lower proportions in 2019 and 2018).

Explanatory variables

Ten different covariates (explanatory variables) were

included in the models as listed in table 1. Variables were

selected based on:

1. Factors that have been identified in the literature as
being associated with patient portal use, such as long-
term condition status, deafness or hearing loss and
parent and carer status, and

2. Data availability such as taking five or more medi-
cations regularly (another indicator for healthcare
status).

Data source

The GPPS is a national, postal survey commissioned by
NHS England. GPPS uses random sampling, proportion-
ately stratified by GP practice, age and gender. Eligibility
for GPPS includes having a valid NHS number, being 16
years or older and being registered with a GP practice for
at least 6 months. Response rates of previous surveys are
considered, sending more surveys to low-response prac-
tices and fewer surveys to high-response practices.”* !
The survey was sent to 2 221 068, 2 328 560, 2329590
respondents in the years 2018, 2019 and 2020, with
response rates of 34%, 33% and 32%, respectively.”**
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Table 1 The list of variables included in the two-level regression models of the study and their definitions

Variable Categories and definition

Gender Male, female

Age (bands) 16-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84, 85 or over (as categorised by the survey)

Ethnicity White, mixed, Asian, black, other (five broad groups derived from 18 ethnicity categories published by the

Office of National Statistics (ONS) categories®®)

Survey year

Long-term
conditions

Deafness or

hearing loss 2

Deafness or hearing loss

2018, 2019 or 2020 (created based on the year of the survey)

Yes, no or ‘I don’t know/Can’t answer’ answers to the question: ‘Do you have any long-term physical or
mental health conditions, disabilities or illnesses?’?!

Yes or no answer to the question: ‘Which, if any, of the following long-term conditions do you have?...

Taking five or more Yes or no answer to the question: ‘Do you take 5 or more medications on a regular basis?’?'

medications on a
regular basis

Parent status

living in your home?’?’

Carer status

Yes or no answer to the question: ‘Are you a parent or a legal guardian for any children aged under 16

Yes or no answer derived from the answers to the question: ‘Do you look after, or give any help or support

to family members, friends, neighbours or others because of either: long-term physical or mental ill health
/ disability, or problems related to old age?’ %'

Index of Multiple
Deprivation (IMD)
quintiles

The GPPS provided a variable called deprivation rank for all respondents included in the survey which
was defined as: ONS IMD score —deprivation banding based on respondents’ postcode. We converted
the ONS IMD scores provided by GPPS to IMD quintiles using the English indices of deprivation 2019

guidance.®" We chose the deprivation quintile instead of deciles or IMD ranking to reduce the number of
categories in the model while accounting for a potential predictor of online services use (deprivation)®? and

to duplicate the same categories used in previous GPPS analyses.

A variable provided by GPPS based on the GP practice’s postcode categorised as rural or urban as
defined by the ONS®® rural or urban as defined by the ONS.5?

Rurality of the
General Practice

GP, General Practitioner; GPPS, General Practice Patient Survey.

In March 2020, social restrictions were announced in
England due to the COVID-19 pandemic.” The last data
collected for the GPPS was in April 2020, however, only a
small number of surveys were received post March 2020
with the GPPS indicating it was highly unlikely that the
survey results were affected by the pandemic.”

Study population

We obtained data from respondents who completed the
GPPS surveys in 2018, 2019 and 2020 and only included
the respondents who answered either ‘yes’ or ‘no’ to
using online appointment booking and/or online repeat
prescription ordering as described in the variables section
above. We then removed respondents who did not have
complete data for the variables of interest.

Statistical analyses

We first reported descriptive statistics of the respondents
based on their online appointment booking and repeat
prescription use. All of the included variables in this
study were categorical. We first tabulated each explor-
atory variable by the outcome variables and compared
them using % test. We then performed univariate
analysis between each of the explanatory variables and
the outcome variable to check if they converge and
to examine the coefficients. Collinearity was avoided

5652

by using the same set of variables used in previous
studies analysing online services use using GPPS data,”
and checking for collinearity after the analysis was
completed. To perform multilevel mixed-effects logistic
regression models: First, we created null models with
only the outcome variables and random intercepts (GP
practices) to understand if there was clustering due to
the random intercepts. We then added all respondent
level covariates to the models (model 2) (most of the
variables in the final models were respondent level vari-
ables). We checked the Intraclass Correlation Coefficient
(ICC) and intercepted all models to examine the effect
of clustering. We then added the GP practice level vari-
able (GP practice rurality) in the final models (model
3).”° After completing all analyses, we also performed
model diagnostics to check the best fit model and
checked for multicollinearity by calculating the variable
inflation factor (VIF). Model diagnostics was performed
by calculating Bayesian information criterion (BIC)
and comparing the BIC of the different versions of the
models. The model with the lowest BIC was considered
the best fit model.?” VIF values greater than 5 indicated
collinearity.® The statistical analyses were performed
using RStudio software V.1.4.1717.
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Sensitivity analyses
The methods used in the sensitivity analyses are described
in online supplemental table 1. Because this study
included only complete case participants, we ran a sensi-
tivity analysis to predict the outcome this decision may
have had on the main analyses. To do this, we first cate-
gorised GP practices, according to the proportion of
complete case participants available, into three groups:
highest missing data group (75% of the participants in
these practices had missing data), middle-range missing
data group (26-74% of the participants in these practices
had missing data) and lowest missing data group (25%
or less of the participants in these practices had missing
data). We next categorised the complete-case participants
according to the proportion of missing data in their GP
practices using the three categories (highest, middle-
range and lowest missing data groups) and then ran the
same analyses described in the statistical analyses subsec-
tion above.

We completed the Strengthening the Reporting of
Observational Studies in Epidemiology checklist to review
the methods of the study® (online supplemental table 2).

RESULTS
Some of the results of this study were presented in a
conference abstract.”

Sample size

We received data from 2246109 respondents who
completed the GPPS surveys in 2018, 2019 or 2020.
After removing respondents that did not have complete
data for the variables of interest (n=439060), 1807049
(80.5%) respondents were included.

Summary statistics

1807049 respondents were included of which 15%
(n=263938) used online appointment booking (used
at least once in the previous 12 months), and 19%
(n=339449) used online repeat prescription (used at
least once in the previous 12 months). Of the respon-
dents, 55.1% were women, 22% in the 65-74 years age
group, 86.8% self-identified as having white ethnicity,
83.1% were registered at GP practices in an urban area
and half (51.1%) had a self-reported long-term condition
(table 2).

About 19.5% of the total population sample received
from GPPS was excluded due to missing data. The
proportion of respondents by category in the excluded
respondents were different to the complete case data set
in the proportions for age, ethnicity (most respondents
were from the mixed ethnicity), survey year, long-term
condition, taking five or more medications, reporting
of deafness or hearing loss and slight difference in
deprivation fifths proportions (online supplemental
table 3). However, when comparing the complete case
sample to the total sample received, the differences in

proportions between the two categories are very small
and vary between 1 and -2% (online supplemental
table 3).

Descriptive statistics of the sensitivity analysis groups
are displayed in online supplemental table 4. GP prac-
tices with the highest proportion of missing data (prac-
tices with 75% or more of respondents with missing
data) had slightly higher percentage of younger age
groups from 16 to 44 and they had a higher proportion
of respondents with black, Asian and other ethnicities, as
well as higher proportion or respondents from the most
deprived group compared with the GP practices with
lower missing data.

Respondent and GP practice characteristics associated with
online services’ use

The results of the univariate analysis are in the online
supplemental table 5.

Online appointment booking

Results of the two-level mixed-effects logistic regres-
sion for the online appointment booking outcome are
presented in table 3. Respondents with a long-term condi-
tion, taking five or more medications on a regular basis
and who have deafness or hearing loss were more likely to
use online appointment booking compared with respon-
dents without these characteristics. In the fully adjusted
model for respondent and GP practice characteristics,
respondents with a long-term condition had 67% greater
odds of using online appointment booking (OR: 1.67,
95% CI: 1.66 to 1.69) compared with respondents without
a long-term condition.

Respondents with black and ‘other’ ethnicity had lower
odds than those with white ethnicity for using online
appointment booking, whereas respondents with Asian
ethnicity had 11% (OR: 1.11,95% CI: 1.09 to 1.13) greater
odds of using online appointment booking.

There was an inverse association between deprivation
quintile and online appointment booking. The odds
for using online appointment booking increased with
reducing deprivation from the second to fifth (least
deprived) quintiles compared with the most deprived
quintile. Respondents in the least deprived quintile had
54% greater odds of booking appointments online (OR:
1.54, 95% CI: 1.51 to 1.57) compared with those in the
most deprived quintile. Respondents from the survey
year 2020 were the most likely to use online appointment
booking compared with respondents from the survey year
2018 and 2019.

Respondents from GP practices located in an urban
setting had 11% greater odds of booking appointments
online compared with respondents from GP practices in
a rural setting (OR: 1.11, 96% CI: 1.07 to 1.16).

Model comparison: The ICC of 0.13 indicates that there
is a slight similarity between values from the same group
(in this case from the same GP practice) although the
difference is not large because the value is close to zero.
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Table 3 Two-level mixed-effects multivariable logistic
regression of General Practice Patient Survey respondent
characteristics on online appointment booking use in the

previous 12 months (level 1, N=1807 049 respondents; level

2, N=7256 general practices)

Respondent
characteristics + GP

practice characteristics

(model 3)
Predictors ORs 95% ClI
Long-term condition (REF=no)
Long-term condition—I do not 115"  (1.12t0 1.19)

know/cannot say
Long-term condition—yes

Taking five or more medications on
a regular basis—yes (REF=no)

Deafness or hearing loss—yes
(REF=no)

Gender—male (REF=female)
Age (bands) (REF: 85+)

16-24

25-34

35-44

45-54

55-64

65-74

75-84
Ethnicity (REF: white)

Black

Asian

Other

Mixed

Parent or legal guardian to a
16-year-old or younger—yes
(REF=no)

Carer—yes (REF=no)

Deprivation quintile (REF: 1 —most
deprived)

2

3

4

5 (least deprived)
Survey year (REF=2018)

2019

2020

General practice rurality—urban
(REF=rural)

Model summary
ICC

1.67
1,197

1.13

0.89"*

3.63"*
4.96
4.85™
4.26™
3.69"*
3.09"*
1.747

0.84*
111
0.96™
1.04
0.92**

1.14*

115"
1.27
1.40"
1.54"

1.19

1.527
11

0.13

*p value=0.05, **p value<0.01, **p value<0.001.

GP, General Practitioner; ICC, Intraclass Correlation Coefficient.

(1.66 to 1.69)
(1.18 to 1.20)

(1.1 to 1.15)

(0.88 to 0.90)

(3.48 to 3.78)
(4.78 to 5.14)
(4.68 to 5.03)
(4.12 to 4.42)
(3.57 to 3.82)
(2.99 to 3.20)
(1.68 to 1.80)

(0.81 to 0.86)
(1.09 to 1.13)
(0.92 to 0.99)
(1.00 to 1.08)
(0.90 to 0.93)

(1.13 to 1.16)

1.13t0 1.17
1.25t01.29
1.37 to 1.42

(
(
(
(1.51to 1.57

)
)
)
)

(1.18 to 1.20)
(1.50 to 1.54)
(1.07 to 1.16)

Sensitivity analyses

Results of the sensitivity analysis for online appointment
booking are in the online supplemental table 6. Most of
the predictor variables in online supplemental table 6
had similar ORs and/or overlapping Cls when comparing
the respondents from the practices with the different
proportion of missing data. The difference in ORs when
comparing respondents from the three different practice
types (based on the proportion of missing data) were
seen in the predictors: having a long-term condition
(answering yes), age group, ethnicity, parent status, carer
status, year of survey and GP rurality. The differences
between the ORs based on the deprivation quintile for
online repeat prescription were also bigger than online
appointment booking in all the categories of GP prac-
tices. Most of the ORs that were statistically significant
remained significant for the different analyses by prac-
tice size, except for the ethnicity groups including: Asian,
other and mixed categories which may reflect the differ-
ences in ethnic representation in each of the sensitivity
analyses categories.

Online repeat prescription ordering

Results of the two-level mixed-effects logistic regression
for the online repeat prescription ordering outcome are
presented in table 4. Respondents with a long-term condi-
tion, users of five or more medications on a regular basis
and respondents with deafness or hearing loss were all
more likely to use online repeat prescription ordering
compared with respondents without these characteristics.
The odds of using online repeat prescription ordering
were 2.58 times greater (OR: 2.58, 95% CI: 2.55 to 2.60)
for respondents with a long-term condition compared
with those without a condition.

Black, Asian and mixed ethnicities had lower odds of
using online repeat prescription ordering compared with
the white ethnicity.

Respondents in the deprivation quintiles 4 and 5 (least
deprived) had the highest odds of using online repeat
prescription ordering compared with the most deprived
group (OR: 1.62, 95%CI: 1.59, 1.64) and (OR: 1.77,
95% CI: 1.74, 1.80), respectively.

Respondents who completed the survey in the years
2019 and 2020 had greater odds of using online repeat
prescription ordering compared with respondents from
the survey year 2018. Respondents from GP practices
located in an urban setting had lower odds of ordering
repeat prescriptions online compared with respondents
from GP practices in a rural setting.

Model comparison

The ICC was 0.08 for model 3 in table 4, which also
showed that there is slight evidence that respondents
from the same GP practices may have more similar
results compared with respondents from other GP
practices.
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Sensitivity analyses

Results of the sensitivity analysis for the repeat prescrip-
tion outcome are in online supplemental table 7. Differ-
ences (compared with the main analysis) in ORs were seen
for the long-term condition (answering yes), age groups,

Table 4 Two-level mixed-effects multivariable logistic
regression of General Practice Patient Survey respondent
characteristics on online repeat prescription ordering use in
the previous 12 months (level 1, N=1807 049 respondents;
level 2, N=7256 general practices)

+GP practice ethnicity, being a parent, being a carer and for the depri-
characteristics (model vation quintile. Among respondents from practices with
3) 75% or more respondents with missing data, the least
Predictors ORS 95% C| deprlved group had 89% (OR 189, 95% CI 182 to 197)

— higher odds of online repeat prescription use compared

Lisinig it Gl e (HE=ie) with respondents from the most deprived group where
Long-term condition—ldonot ~ 1.25™ (1.22t0 1.29) this percentage was only 65% (OR: 1.65, 95% CI: 1.59 to
know/cannot say 1.71) in the lowest missing data GP practice respondents.
Long-term condition—yes 2.58"™" (2.55 10 2.60) At the same time, for the online repeat prescription
Taking five or more medications  1.26** (1.25 to 1.28) outcome, the difference in deprivation quintile was asso-
on a regular basis—yes (REF=no) ciated with bigger differences in the odds associated with
the outcome for respondents from the highest missing
data GP practices compared with the other GP practices.

Deafness or hearing loss—yes 1.02**  (1.00 to 1.03)
(REF=no)

Gender—male (REF=female) 0.96™* (0.96 to 0.97)
Age (bands) (REF: 85+)

Model diagnostics
The VIF values for all explanatory variables in our fixed-

16-24 1.71" (1.64 to 1.77) effects logistic regression models for both outcomes
25-34 217" (2.10 to 2.23) (online appointment booking and online repeat prescrip-
35-44 269" (2.61 to 2.77) tion ordering? w.ere.below the th}resholq of 5 (ranging
4554 318" (3.10 to 3.28 from 1 to 1.8) indicating that there is no evidence of multi-

- : (3.10t0 3.28) collinearity among the explanatory variables. In terms of 4
55-64 3.28™" (3.20103.37) model diagnostics, BIC values of each of the models (null S
65-74 3.01** (2.93 to 3.09) model, model 2 and model 3) were compared with each 8
75-84 1.68** (1.64 t0 1.73) other to make sure that the model presented is the best 2

Ethnicity (REF: white) fit model (the model with the lowest BIC). The Value’s of ~<<c:
BIC for all the models for each outcome are summarised ©
Black 0.76™* (0.74 t0 0.78) in table 5 below Z
Asian 0.94** (0.93 to 0.96) e
Other 0.78** (0.75 to 0.81) '
Mixed 098  (0.94t01.02) DISCUSSION
P t or legal dian t 0.95** (0.94 to 0.96 Principal findings
arent or ‘egal guardian to a ’ (D i e Overall, the findings of the study indicate that indicators
16-year-old or younger—yes . . .
. of increased healthcare need and socioeconomic disad-
(REF=no) . . .
c REF— 116" (1151t0 117 vantage predicted variations in the use of two types of
a'rer'—yes (_ : =i : (=19 117 online services and use of these services increased over
Deprllvatlon quintile (REF: 1—most the 3years studied. Contrary to our hypothesis about
deprived) age, we observed different variability in the relation-
2 1.23"  (1.21 to 1.29) ship between age and online services use. Respondents
3 1.44** (1.42 to 1.46) younger than 35 years old were not the only highest users
4 1.62** (1.59 to 1.64) of online servic.es as responder.lts of th.e age groups 35—-84
5 (e ces ) 177" (1.74 10 1.80) were all more likely to use online services compared with
Survey year (REF=2018)
2019 118" (1.17t0 1.19) Table 5 . Moc!el Qiagnostics results (hamely BIC, Bayesian
o information criterion) for both outcomes and for each of the
2020 1.46 (1.44 t0 1.47) models (null model, model 2 and model 3)
General practice rurality—urban  0.88*** (0.85 to 0.91) Value of BIC for the Value of BIC for
(REF=rural) online appointment the online repeat
Model summary booking outcome prescription ordering
ICC 0.08 Model models outcome models
*b value=0.05, *p value<0.01, **p value<0.001. Null model 1434808 1692919
GP, General Practitioner; ICC, Intraclass Correlation Coefficient. Model 2 1398822 1601232
Model 3 1398807 1601182
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respondents of the age group 85 years old and older. Our
findings partially confirmed our hypotheses regarding
lower socioeconomic status and minority ethnicities
aligning with our expectations that these respondent
groups were less likely to use online services. A notable
alignment with our hypothesis was observed in the rela-
tionship between online services use and long-term
conditions. Respondents with long-term conditions were
more likely to use online services both online appoint-
ment booking and repeat prescription ordering.

Strengths and weaknesses of the study

Strengths

This study used a major national survey which uses robust
research methodology in its data collection process and
used suitable analysis methodology for processing the
data (accounting for GP practice variation in the models
and accounting for missing data in the sensitivity anal-
yses). The study explored online services user character-
istics in England which can inform service planning and
can identify patient groups who may need support using
these services.

We accounted for clustering in our data presenting
respondent level data in which respondents’ belonged to
different GP practices, by using multilevel logistic regres-
sion model which is an analysis methodology that takes
into account the hierarchy in the data.”" Clustering by
GP practice was important not only because respondents
from the same GP practice may be more similar to each
other, but patient portal functionalities and promotion
of online services (such as providing training, posters,
emails and reminders) to use online services may vary
from one GP practice to another.*

Limitations

Alimitation of the study was using only complete-case data
in the analyses, which risked sample bias. Respondents
excluded from the analyses due to missing data presented
differences in the breakdown of respondent characteris-
tics. Therefore, we performed sensitivity to explore what
kind of differences might have been observed if there
were no exclusions. Comparing summary statistics of the
excluded sample and the sensitivity analyses showed that
GP practices with more missing data were more likely to
have younger age groups, greater deprivation groups and
ethnically diverse groups, all of which were associated
with relatively lower odds of using online services. This
introduces the possibility that some of the ORs presented
in the main analysis may be overestimated in the popula-
tion due to missing data bias.

However, although most of the estimates of effect were
slightly different in the sensitivity analyses compared
with the main analyses, there was no change in terms of
the direction of the effects. For example, ORs that were
larger than one in the main analyses remained larger
than one in all three models of the sensitivity analysis.
The sensitivity analysis also revealed that differences in
online services use between the three categories of GP

practices were bigger for online repeat prescription use
compared with the online appointment booking use.

As with all survey-based studies, a major potential limita-
tion of the GPPS is non-response bias. However, a study
on the methodology of the GPPS, did not find evidence
of non-response bias.* We tried to alleviate non-response
bias by controlling for deprivation, ethnicity, age and
gender (which can often be associated with low-response
rates as reported in a study examining GPPS non-response
characteristics™).

Strengths and weaknesses in relation to other studies

This study relied on self-reported online service usage
which could introduce response bias.** A potentially
better way to measure use of online appointment booking
and repeat prescription ordering could be via the elec-
tronic patient portal log files. The log files automatically
record patient portal activity and can serve as an objective
method to examine patient portal use because these are
not subject to recall bias and record the exposure prior
to the outcome.” However, due to data unavailability of
patient-level data of this kind at the time of the study,
the GPPS records of online services use were used in this
study in other England-based studies exploring online
services’ use.” "

Discussing important differences in results

People from more deprived areas, and from ethnic minori-
ties were reported to have lower uptake of patient portals
in previous studies.” According to previous studies,
deprivation and ethnicity play key roles in online services
use’™™® which were confirmed by the main analysis and
sensitivity analyses in this study. A survey study from the
USA suggested that respondents’ ethnicity could be asso-
ciated with less trust in patient portals.'® Reduced use of
online services by respondents with greater deprivation
levels has been reported multiple times in the literature. "
This may be due to worse access to the internet, smart-
phone and computers among individuals from more
deprived areas.”

Meaning of the study

There is evidence that online services use in England is
increasing every year and it is likely to continue to be an
important tool in GP practice settings. Although online
services have been offered almost universally in GP prac-
tices in England since 2015, there continues to be a lack of
research on the use of online services (or patient portals)
in primary care.” * Understanding the needs of popula-
tions less likely to use online services may help to improve
the uptake of these services and to better meet the needs
of vulnerable populations which are more likely to have
reduced access to healthcare services'' in addition to
online services.

According to the theory of the digital divide, using
technologies such as patient portals may require more
than just having access to a computer. Skills such as digital
literacy and eHealth literacy may be essential to enable the

14 15
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use of these services. Lack of education is also considered
a detrimental factor contributing to the digital divide.*
While our study did not directly investigate the mecha-
nisms of the digital divide, it provides valuable insight
into the disparities that may exist in the use of online
services. Factors associated with reduced use of online
services, like lower socioeconomic status indicators, may
relate to challenges such as limited digital skills and inad-
equate access to technology."”” Understanding the specific
challenges faced by different patient groups in accessing
and using online services can help healthcare staff and
policymakers to develop tailored strategies to bridge the
digital divide® and to ensure fair access to online services.
Further investigation, employing quantitative and quali-
tative approaches, can enhance our understanding of the
mechanisms influencing individual technology adoption.

We hypothesised that younger populations would be
more likely to use and have access to technologies, but we
could not see that pattern in the study, possibly because
young people are less likely to need the healthcare system
and services, such as appointment booking and repeat
prescription requests. Additionally, this may be due to
the complex mechanisms that may be involved in individ-
uals opting to use online services which may be driven by
social factors not included in this study.

Possible explanations and implications for clinicians and
policymakers
The adoption of online services by those with long-term
conditions is promising and can potentially contribute
to improving self-management of long-term conditions.”
However, there is evidence that people with long-term
conditions may generally be more likely to use healthcare
services.*™® Practices should continue to encourage and
support people with long-term conditions to sign up and
use online services. However, it is essential that alterna-
tives to online services continue to be provided to people
who are unwilling or unable to use these services.**™*°
This study shows that online services’ use is lower
among people from more deprived areas and from ethnic
minorities, which may increase inequities if in-person
services become further out of reach. As an example, the
move to telephone consultations and remote triage in GP
practices amidst the COVID-19 pandemic made it diffi-
cult for homeless people to access care, due to not having
a telephone or if having a telephone, not being able to
pay for the call.*” However, the study only interviewed 21
people experiencing homelessness and may not be repre-
sentative of the experience of all people under similar
circumstances in Englamd.47 In-person access to care
is seen as necessary to reach all patient groups, despite
using access to technology to support moves to increased
remote consultations in the COVID-19 pandemic.47 For
this reason, it is important that practices continue to
provide in-person access (eg, for appointment booking
and repeat prescriptions) to patients especially those less
able to access remote services. Training GP practice staff
to promote and to support the increased use of online

services is already occurring in some GP practices™ and
we can continue to recommend providing training to
increase use.

Unanswered questions and future research

Further research is needed to understand low uptake
of online services in some patient groups, and to clarify
if this is due to barriers or due to peoples’ preference.
During the COVID-19 pandemic, when patients are asked
to contact their GP practice remotely,”® variable access
and use of the online services may have exacerbated ineq-
uities in situations where online services became the only
route to access care.*’ Although this study’s findings relate
to the pre-COVID-19 period, the patterns in disparities
may have persisted or worsened in the post-COVID-19
period amidst the move to increasing the delivery of GP
services remotely.

Future research could explore how remote services
might affect aspects of the healthcare system such as
healthcare usage and patients’ selffmanagement of their
conditions. Our future research aim is to study patient
portal use in GP practices in England using electronic
health records instead of relying on individuals’ self-
reporting. We will explore the association between patient
portal use and health outcomes and on healthcare usage
to better understand its impact on health and the health-
care system.
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