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older generations had higher messaging rates. In contrast, 
all generations aside from the G.I. and Silent generations had 
higher odds than the Millennials of having an excess of peo-
ple who sent zero messages. Patients with the most office 
visits and also patients with more of the counted diagnoses 
were more likely to not use messaging, but those who did 
use messaging sent more messages. Patients of white race 
sent more messages and were also less likely to send zero 
messages. Patients who were male, who were non-English 
speaking, whose most-seen provider did not send messages 
and who lived in a neighbourhood with a lower high school 
graduation rate sent fewer messages. Patients who lived in 
a neighbourhood with more people below the poverty level 
and patients who had public insurance or were uninsured had 
increased odds of sending zero messages. Patients whose 
providers had higher MyChart patient ratios were less likely 
to send zero messages. The largest effect sizes were seen 
for the number of messages received, with patients who 
received more messages sending significantly more mes-
sages and being much less likely to send zero messages.

DISCUSSION

Principal findings 
The largest factor associated with higher levels of messaging 
usage was the number of messages received by the patient. 
Patients who received more messages had a much higher 
messaging rate and lower odds of sending zero messages. 
The effects of age on messaging usage were not straightfor-
ward. As compared with Millennials, older generational age 
was seen as a moderate predictor of sending more messages, 
and the expected number of messages sent increased as the 
age grouping increased. However, compared to Millennials, 
the youngest generation, Generation X and Baby Boomers 
had increased odds of sending zero messages while the 
oldest generations did not. Our study found nuanced elec-
tronic messaging usage patterns for patients based on health 
status. Patients with more diagnoses and more office visits 
tended to send more messages, but they also had higher 
odds of sending zero messages. We also observed that fac-
tors that are generally associated with social disparities and 
the ‘digital divide’ persisted in this population after control-
ling for many covariates. Patients who were male, of non-
white race, who had a non-English language preference, who 
used public insurance or were uninsured and who lived in 
ZIP codes with higher levels of poverty and lower levels of 
high school graduation tended to have decreased electronic 
messaging usage. 

Implications of findings
These findings indicate that increased provider usage of an 
electronic messaging system may be associated with greater 
patient usage of such systems, though future research is 
needed to substantiate these results. We also found that con-
trolling for the receipt of electronic messages and health sta-
tus did not remove the association between socioeconomic 

factors and messaging usage. This underscores the need 
for health care organisations to generate new strategies to 
encouraging usage in disadvantaged groups when imple-
menting or advertising patient portals or similar patient-pro-
vider communication systems.

Comparison with literature
Previous studies show that provider adoption of a system 
is associated with patient adoption. A retrospective study of 
older patients with diabetes found that patients whose provid-
ers sent more electronic messages visited their patient por-
tal more often.17 A literature review that investigated barriers 
to the use of interactive consumer HIT tools for patient who 
were older, underserved, or had chronic conditions found 
that active and timely interactions with clinicians increased 
patient satisfaction with HIT systems.5 These results seem 
to agree with the results found in this study where receiving 
more messages prompts patients to send more messages, 
though this study was not able to determine who initiated 
contact in an e-mail chain. Our findings of decreased elec-
tronic messaging usage among patients who are male, of 
non-white race, who had a non-English language prefer-
ence, who used public insurance or were uninsured and who 
lived in ZIP codes with higher levels of poverty and lower 
levels of high school graduation, are consistent with multiple 
previous studies that found such factors to be associated 
with decreased Internet and electronic system usage.5–7,9 
Previous studies show inconsistent results in terms of how 
age affects electronic system usage. Studies have found that 
older patients are less likely to use the Internet7 and phone 
texting,20 and that middle aged patients are more likely to 
use electronic messaging16 and are more likely to activate 
electronic patient portal accounts.6 In contrast, this study 
found that older adults tended to send more messages, and 
that the Baby Boom generation was more likely to send zero 
messages. A previous review of consumer HIT systems9 did 
not see a consistent relationship between system usage and 
age. Overall, the research does not paint a clear picture of 
how age affects messaging. Our results concerning health 
status are congruent with a 2007 Pew Internet & American 
Life Project report25 which found that patients with more 
chronic diseases were less likely to use the Internet but 
more likely to be high volume users when they do go online. 
Previous studies have also found that patients with higher 
levels of morbidity were more likely to be electronic messag-
ing users16 and repeat patient portal users.6

A previous study by Ralston et al16 investigated patient 
messaging counts using a Poisson regression model and a 
similar array of covariates. In contrast to our study, Ralston 
found only age and measures of morbidity to be significant 
predictors of an increased tendency to send messages. Our 
study’s usage of raw messaging counts, as opposed to the 
Ralston study’s usage of threads, may be the reason why our 
study found a wider array of significant covariates. Threads 
can encompass a large number of messages, which would 
necessarily depress the magnitude of the outcome being 

 on O
ctober 19, 2021 by guest. P

rotected by copyright.
http://inform

atics.bm
j.com

/
B

M
J H

ealth C
are Inform

: first published as 10.14236/jhi.v22i1.75 on 1 January 2015. D
ow

nloaded from
 

http://informatics.bmj.com/


Journal of Innovation in Health Informatics Vol 22, No 1 (2015)

Mikles and Mielenz  Characteristics of electronic patient-provider messaging system utilisation in an urban health care organisation  220

considered in Ralston’s models. Differences could also be 
due to our use of the ZINB model, which explicitly identifies 
patient groups that have greater odds of not using the mes-
saging system. Pronounced differences between the two 
studies may also be due to demographic differences in the 
study populations.

Limitations of the method
While we found large associations between sending and 
receiving messages, there are a number of possible expla-
nations for this result. First, the cross-sectional nature of our 
data does not consider whether the patient or the provider 
sent the first message in a messaging chain, therefore we 
cannot determine whether the patients or the providers initi-
ated contact. Second, we counted all messages exchanged 
with the patient, which would include communications such 
as automated reminders and billing inquiries. It is therefore 
possible that a bulk of a patient’s messaging did not involve 
their provider. A third limitation is in the interpretation of the 
excess zero count modelled in the ZINB model. While it is 
probable that a lack of messaging could be due to certain 
structural factors that would preclude the sending of elec-
tronic messages, this study is unable to identify what those 
factors are. Fourth, this study also had a large amount of 
missing data, leading to an exclusion of 26.54% of MyChart-
using patients from the final regression analyses. A majority 
of these exclusions were due to missing ethnicity and race 
data. It is possible that the excluded participants may have 
different characteristics from the sample that was studied. 
Fifth, this study collected diagnoses for a limited number 
of chronic conditions whereas a previous study used a 
comorbidity index that considered both ICD-9 codes and 
demographic information,16 which could account for the dif-
ferences seen when considering the patient’s health status. 
Finally, this study was performed in an urban environment 
and may not be generalisable to other health care settings. 

Call for future research
Future studies should consider the timing of patient and pro-
vider messaging and filter out non-medical electronic mes-
sages to define a clearer link between provider and patient 
adoption. A number of studies have shown a link between 
socioeconomic status and electronic system usage. Future 
studies should focus on why these differences exist and 
how to remediate them, especially in the face of current 
efforts to target these electronic systems to groups with 
lower socioeconomic status. These results are of special 
interest in this case since the FQHC works consistently with 
underprivileged groups and makes strides to ensure that all 
of their patients have an opportunity to interact with their 
providers electronically. For example, before this study this 

FQHC implemented a Spanish-language version of MyChart 
containing the same features as the English-language ver-
sion. This Spanish-language version underwent significant 
review for cultural appropriateness before implementa-
tion, yet it this study still found that people with a Spanish-
language preference were less likely to use MyChart than 
people who preferred English. A previous study investigat-
ing the characteristics of patients without computer access8 
found that people who lacked of a high school diploma, peo-
ple of retirement age, people of any race other than white 
and people with public insurance were at greater risk of not 
having access to a computer. While those same factors are 
associated with sending zero messages in this study, we 
cannot determine whether the association seen was caused 
by a lack of computer access. Previous studies found that 
a wide range of factors, from lacking physical access to 
computers to social factors, are associated with patients not 
using electronic systems.5,8 

CONCLUSIONS

Differences in message sending due to message receipt, 
gender, age, race, language preference, clinic visit volumes, 
socioeconomic factors and comorbidities persist even after 
adjusting for multiple covariates. This analysis of an existing 
EHR data set adds to the body of research supporting the 
existence of links between provider engagement and socio-
economic status and electronic system usage, but it does not 
explain why these differences exist. Future studies need to 
not only focus on specific socioeconomic factors that relate to 
usage, but use methodologies that can determine the causes 
of these differences. 
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