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Abstract

Objective: To determine the prevalence of alcohol, smoking, and physical activity status documentation at a family
health team in Toronto, Ontario, and to explore the patient characteristics that predict documentation of these lifestyle
risk factor statuses. Design: Manual retrospective review of electronic medical records (EMRs). Setting: Large, urban,
academic family health team in Toronto, Ontario. Participants: Patients over the age of 18 that had attended a routine
clinical appointment in March, 2018. Main Outcome Measures: Prevalence and content of risk factor status in electronic
medical records for alcohol, smoking, and physical activity. Results: The prevalence of alcohol, smoking, and physical
activity documentation was 86.4%, 90.4%, and 66.1%, respectively. These lifestyle risk factor statuses were most often
documented in the “risk factors” section of the EMR (83.7% for alcohol, 88.1% for smoking, and 47.9% for physical
activity). Completion of a periodic health review within | year was most strongly associated with documentation (alcohol
odds ratio [OR] 9.79, 95% Confidence Interval [CI] 2.12, 45.15; smoking OR 1.77 95% CI 0.51, 6.20; physical activity OR
3.52 95% ClI 1.67, 7.40). Conclusion: Documentation of lifestyle risk factor statuses is strongly associated with having
a recent periodic health review. If “annual physicals” continue to decline, primary care providers should final additional
opportunities to address these key determinants of health.
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Introduction Primary care providers (PCPs) are uniquely positioned
to impact the health behaviors of their patients.’
Unfortunately, previous research has shown poor documen-
tation of risk factors such as alcohol and tobacco.® It is dif-
ficult to track and monitor treatments for conditions if they
are not documented accurately in the medical record. As
such, improving the quality of medical documentation may
lead to improvements in quality of care.” The increasing use
of electronic medical records (EMRs) among Canadian pri-
mary care providers may serve as a catalyst for such
improvements.!®!" For example, it could enable use of

Population surveys indicate that Canadians continue to
exhibit unhealthy lifestyle behaviors. 15% of Canadians
drink above Canada’s Low-risk Alcohol Drinking
Guidelines, 15% of Canadians use tobacco products on a
regular basis, and only 16% of Canadian adults meet
national physical activity guidelines of 150 min of moder-
ate-vigorous activity per week.'* This represents over
50million Canadians who continue to engage in unhealthy
behaviors. Additionally, there is tremendous mortality, mor-
bidity, and economic cost associated with these behaviors.
Smoking continues to be the number one cause of prevent-
able disease and death in Canada, with more than 72% of
lung cancer cases being secondary to smoking.’ Each year .
there are more hospitalizations from alcohol than from heart SCorresP onding Author: - R .
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computerized decision support systems, which are known
to improve guideline concordant processes of care.!> 14

While improving documentation of risk factors in EMRs
represents a useful step on a quality improvement journey,
there is limited information about where to begin: little is
known about the patient characteristics associated with doc-
umentation of risk factors in primary care EMRs.
Understanding the predictors of better and worse documen-
tation may help inform future interventions aiming to
improve documentation and address these risk factors in
primary care. Therefore, we sought to (i) determine the
extent and nature of current risk factor documentation and
(i1) assess patient characteristics that predict documentation
of alcohol, smoking, and physical activity status in the elec-
tronic medical record.

Methods
Study Design and Participants

Acretrospective EMR review was performed in the Women’s
College Hospital Family Practice Health Centre (WCH
FPHC), an academic family practice affiliated with
Women’s College Hospital. Patients that attend this clinic
are patients of primary care providers, accessing primary
care services. WCH FPHC was chosen as results of this
study will be used to inform a larger, quality improvement
study on documentation in WCH FPHC. EMR following a
protocol reviewed and approved by the WCH Research
Ethics Board.

EMRs were reviewed for patients over the age of 18 that
had attended a clinical appointment at 9:00am or 1:00 pm
with a staff physician at Women’s College Hospital Family
Practice (WCHEFP) between March 1st, 2018 and March
31st, 2018. These appointment times were chosen arbi-
trarily for logistical reasons; we had no reason a priori to
believe that they would be used by patients that were sys-
tematically different. Appointments involving a periodic
health review (ie, “annual physical”), or urgent care were
not reviewed. We chose to focus on routine office visits
because we believe these are the visits where future inter-
ventions would be most easily implemented. There were no
other exclusion criteria.

Data Collection and Management

EMRs were manually reviewed on site by members of the
research team. A manual EMR review was necessary
because physicians document lifestyle risk factor status
and treatment information in various sections of the
patient EMR. Extracted data (if available) included demo-
graphic information (age, gender, body mass index [BMI],
socioeconomic status based on income quintile), lifestyle

risk factors (alcohol, smoking, physical activity), follow-
up treatment information (prescription or referral for
alcohol use disorder, smoking cessation, and/or physical
activity), EMR location of lifestyle risk factor statuses
and follow-up treatment information, and indicators of
overall health (periodic health review in the last year,
number of current prescribed medications, number of
hospitalizations in the last year, number of emergency
room visits in the last year).

Outcomes

Primary outcomes were documentation of risk factor status
for alcohol, smoking, and physical activity. Secondary out-
comes were the presence and content of follow-up treat-
ment information (prescriptions for alcohol use disorder,
smoking cessation, and/or physical activity; referrals for
alcohol use disorder, smoking cessation, and/or physical
activity), and the location of the outcomes in the EMR.
Clinical severity of the risk factor status was also assessed.
Alcohol status was risk stratified based on the Alcohol Use
Disorders Identification Test (AUDIT).!> Physical activity
status was stratified based on achievement of the Canadian
Physical Activity Guidelines recommendation of at least
150min of moderate-vigorous intensity physical activity
per week.”

Statistical Analysis

Data were analyzed using SPSS. For each of the primary
outcomes, a hierarchal logistic regression was performed
to assess the association between patient-level factors and
documentation status, accounting for the primary care
provider of each patient. The covariates included: age,
sex, body mass index, estimated neighborhood income
quintile calculated via postal code,'® periodic health
review within the last year, number of current prescribed
medications, number of hospitalizations in the last year,
number of emergency room visits in the last year, and pri-
mary care provider ID. Since 57 patients were missing
body mass index data (height and weight) in their EMR,
we decided to perform 2 sets of logistic regression analy-
ses: primary analyses without body mass index as a covari-
ate, and sensitivity analyses that replaced missing body
mass index data with the median value.

Results

Patient Characteristics

Table 1 shows characteristics of the 177 included patients.
Ages ranged from 19 to 92years, with a mean age of
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Table |I. Characteristics of Patients in EMR Review (n=177).

Mean SD Range
Age 52.04 16.62 19-92
Sex n %
Female 132 74.6
Male 45 25.4
Body mass index
<185 4 23
18.4-24.9 23 13.0
25.0-29.9 36 20.3
30.0-34.9 24 13.6
35.0-39.9 5 28
Not documented 85 48.0
Estimated neighborhood income quintile
| (lowest) 25 14.1
2 30 16.9
3 29 16.4
4 31 17.5
5 (highest) 55 311
Not documented 7 4.0
Periodic health review
Completed within last year 78 44.1
Not completed within last year 99 55.9
Number of current prescribed medications
0-4 92 52.0
5-10 68 384
More than 10 17 9.6
Number of hospitalizations within the last year
0 155 87.6
-3 22 12.4
Number of ER visits within the last year
0 146 82.5
I-6 31 17.5

52 (SD=16.6). The majority of patients were female
(74.6%; n=132). The majority of patients (31.1%; n=55)
were within the highest income quintile. Seventy-eight
patients (44.1%) had completed a periodic health review
in the prior year. Most patients were relatively healthy:
155 (87.6%) had no hospitalizations in the prior year, 146
(82.5%) had no emergency room visits in the prior year,
and 92 (52.0%) were taking less than 5 prescribed
medications.

Lifestyle Status Documentation

Table 2 shows the prevalence of lifestyle risk factor status
documentation for alcohol, smoking, and physical activity.

Most patient EMRs (86.4%; n=153) had a documented
alcohol status and most commonly (87.3%; n=128) this
was identified in the risk factors section of the patient EMR.

Of those with alcohol status documented, 76.0% (n=117)
of patients were stratified as low risk, 14.9% (n=23) as
medium risk, 7.1% (n=11) as high risk, and 1.9% (n=3) as
likely alcohol use disorder. Each of the patients with likely
alcohol use disorder had prescriptions to address alcohol
use. No patients had documented referrals to a specialist for
alcohol use.

Nearly all (90.4%; n=160) patient EMRs had a docu-
mented smoking status, most commonly (88.1%; n=141)
recorded in the risk factors section of the EMR. Of those
with smoking status documented, 73.1% (n=117) had never
smoked, 5.6% (n=9) were current smokers, and 21.3%
(n=34) were ex-smokers. Only 2 of 9 current smokers had
documented prescriptions. No patients had documented
referrals to a specialist for smoking cessation.

Many patient EMRs (66.1%; n=117) had a documented
physical activity status. This was occasionally (47.9%;
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Table 2. Lifestyle Status Documentation (n=177).

n %
Alcohol documentation
Documented 153 86.4
Low risk 17 76.0
Medium risk 23 14.9
High risk Il 7.1
Likely alcohol use disorder 3 1.9
Not documented 24 13.6
Location in EMR
Risk factors 128 83.7
Appointment notes 24 15.7
Dietician notes | 0.7
Prescriptions to reduce alcohol 3 2.0
consumption
Smoking documentation
Documented 160 90.4
Never smoked 17 73.1
Current smokers 9 5.6
Ex-smokers 34 21.3
Not documented 17 9.6
Location in EMR
Risk factors 141 88.1
Appointment notes 19 1.9
Prescriptions for smoking cessation 2 1.3
Physical activity documentation
Documented 117 66.1
Meeting guidelines 41 35.0
Not meeting guidelines 76 65.0
Not documented 60 339
Location in EMR
Risk factors 56 47.9
Appointment notes 54 46.2
Dietician notes 3 2.6
Physician reminders 4 34
Prescriptions to increase physical activity 4 34

n=56) documented in the risk factors section of the EMR,
but just as commonly (46.2%; n=54) recorded in the prog-
ress notes. Of those with physical activity documentation,
35.0% of patients (n=41) met the recommended Canadian
Physical Activity Guidelines of at least 150 min of moder-
ate-vigorous intensity physical activity per week.” Only
3.4% (n=4) of patients had documented prescriptions to
increase physical activity. No patients had documented
referrals to a specialist for physical activity.

Predictors of Lifestyle Status Documentation

Table 3 shows the results of the primary logistic regression
analyses performed. The logistic regression model for alcohol

documentation explained 19.1% (Nagelkerke R?) of the vari-
ance in alcohol documentation. Those with a periodic health
review in the prior year had 9.79 greater odds for documenta-
tion of alcohol status than those without. Other covariates did
not add significantly to the model. The regression model for
smoking documentation only explained 4.5% of the variance
in smoking documentation. No covariates significantly con-
tributed to the model. The regression model for physical activ-
ity documentation explained 16.4% of the variance in physical
activity documentation. Those with a periodic health review
in the prior year had 3.51 greater odds to have physical activ-
ity documentation than those without. Other covariates did
not add significantly to the model. The sensitivity analysis did
not lead to different results.
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Table 3. Predictors of Lifestyle Status Documentation (n=170).

Odds ratio 95% confidence interval P value
Alcohol documentation
Age 0.98 0.95, 1.0l 21
Sex 0.46 0.14, 1.56 21
Income quintile 0.89 0.63, 1.27 51
Periodic health review 9.79 2.12,45.15 .00
Medications 1.04 0.90, 1.20 .58
Hospitalizations 1.44 051, 4.07 49
ER visits 0.70 0.40, 1.22 .20
Smoking documentation
Age 1.00 0.96, 1.04 .99
Sex 1.84 0.55, 6.15 32
Income quintile .17 0.79, 1.75 A43
Periodic health review 1.77 0.51, 6.20 .37
Medications 1.04 0.87, 1.23 .68
Hospitalizations 0.78 0.30, 2.07 62
ER visits 0.82 0.40, 1.69 .60
Physical activity documentation
Age 1.01 0.99, 1.03 .37
Sex 0.52 0.23, 1.20 A3
Income quintile 0.83 0.65, 1.05 12
Periodic health review 3.52 1.67,7.40 .00
Medications 0.97 0.87, 1.07 .52
Hospitalizations 0.63 0.34,1.18 .I5
ER visits 1.02 0.62, .67 .94
Discussion estimates from 2014 which reported that 18% of Canadians

Our findings suggest that lifestyle risk factor status for
alcohol, smoking, and physical activity are well-docu-
mented in EMRs of a healthy, convenience-sampled
cohort of patients in an academic family practice, and that
documentation of lifestyle risk factor statuses is strongly
associated with having a recent periodic health review.
Alcohol and smoking statuses were reported in 86.4% and
90.4% of patient EMRs, respectively, a rate higher than
that of previous Canadian studies.”'® It has been sug-
gested that documentation rates are higher among pro-
vider’s primary roster and in academic centers.'®!” The
interplay of both of these factors may have contributed to
higher rates of documentation among our cohort.
Additionally, previous studies investigating documenta-
tion of cardiovascular risk factors including blood pres-
sure, physical activity, and smoking status have reported
physical activity as the least often documented lifestyle
factor,'®!” a finding reproduced in our results. This high-
lights the need for improvement in documentation of pro-
tective lifestyle factors, and not just those that increase
risk of chronic disease.

Our findings that 23.9% of patients would be classified
as medium-high risk (ie, drinking greater than Canada’s
Low Risk Drinking Guidelines') is consistent with national

engaged in risky drinking behaviors.?’ However, we found
a lower prevalence of smoking (5.6% current smokers,
21.3% ex-smokers) when compared to national estimates
from 2017, which identified 15.1% of Canadians as current
smokers and 63.1% as ex-smokers.> With respect to physi-
cal activity, 35.0% of patients were meeting physical activ-
ity guidelines, which is greater than the 16% of Canadian
adults meeting guidelines in 2020.* The overall similarities
between our data and national estimates support that life-
style statuses were well-documented in our setting, and that
our population’s lifestyle behaviors were similar to that of
the general population.

Location of lifestyle risk factor documentation was var-
ied, with the risk factors section being the most common
location to record statuses. Interestingly, location of physi-
cal activity statuses was the most varied among the 3 risk
factors with statuses located in the risk factors section,
appointment notes, dietician notes, and provider reminders
sections of patient EMRs. A study investigating the quality
of medical documentation among 834 patients in
Massachusetts, found that quality of medical documenta-
tion was largely dependent upon the measure in question.'”
The variability in location of statuses among our primary
outcomes supports this, and points to the need for interven-
tions that standardize documentation across risk factors.



Journal of Primary Care & Community Health

The main predictor of lifestyle risk factor documentation
was completion of a recent periodic health review. Lifestyle
habits are an important component of many Preventative
Care Checklist Forms that guide periodic health review vis-
its.!” The association between recent periodic health review
and documentation may indicate that it is easier to address
lifestyle factors in a periodic health review in comparison to
routine visits where other concerns may take precedent. As
family medicine moves toward fewer “annual physicals,”?!
it will become increasingly important to find new ways of
incorporating lifestyle screening and documentation into
routine visits.

Standardization of EMR documentation across practices
with diagnostic tools such as the AUDIT, may help to more
easily track lifestyle risk factors, and in turn lead to improve-
ments in care. The need for improved documentation accu-
racy is highlighted in 1 study on alcohol documentation that
reported that improved documentation did not necessarily
reflect patient reports of alcohol counseling or decreased
alcohol use.'® The development of digital screening tools
that provide counseling reminders to PCPs may be a way to
address this disconnect. Such interventions may also help to
incorporate screening into visits other than the “annual
physical,” which may become decreasingly popular in the
coming years.?

We acknowledge some important limitations of this
study. Mainly, the small sample size of patient EMR reviews
from a convenience sample within a single urban academic
family practice make the prevalence of lifestyle risk factor
documentation difficult to generalize. In particular, data
examined a cohort of mainly healthy, mostly female patients
living in high-income neighborhoods. Still, it is reassuring
that the prevalence of alcohol, smoking, and physical activ-
ity behaviors are in line with that of the general population.
Further, our models predicted only a small proportion of the
variation in documentation. Future studies should aim to
identify other patient- and provider-related characteristics
that predict documentation in larger and randomly selected
patient populations.

Conclusions

This study adds to the literature on the documentation of
lifestyle risk factors among primary care providers. It
demonstrates that although documentation may be improv-
ing at some primary care sites, there is a need for improved
documentation accuracy and standardization among pro-
viders. Furthermore, the results indicate that documenta-
tion can be predicted based on completion of a recent
periodic health review. This highlights the need for pri-
mary care providers to target these behaviors at other
times. Additionally, this study supports the need for inter-
ventions that standardize documentation, encourage coun-
seling in routine visits, and identify patients in need of
further treatment.
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