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ABSTRACT

Objective: To quantify how stress related to use of health information technology (HIT) predicts burnout among

physicians.

Methods: All 4197 practicing physicians in Rhode Island were surveyed in 2017 on their HIT use. Our main out-

come was self-reported burnout. The presence of HIT-related stress was defined by report of at least 1 of the fol-

lowing: poor/marginal time for documentation, moderately high/excessive time spent on the electronic health

record (EHR) at home, and agreement that using an EHR adds to daily frustration. We used logistic regression

to assess the association between each HIT-related stress measure and burnout, adjusting for respondent dem-

ographics, practice characteristics, and the other stress measures.

Results: Of the 1792 physician respondents (43% response rate), 26% reported burnout. Among EHR users

(91%), 70% reported HIT-related stress, with the highest prevalence in primary care-oriented specialties. After

adjustment, physicians reporting poor/marginal time for documentation had 2.8 times the odds of burnout

(95% CI: 2.0–4.1; P< .0001), compared to those reporting sufficient time. Physicians reporting moderately high/

excessive time on EHRs at home had 1.9 times the odds of burnout (95% CI: 1.4–2.8; P< .0001), compared to

those with minimal/no EHR use at home. Those who agreed that EHRs add to their daily frustration had 2.4

times the odds of burnout (95% CI: 1.6–3.7; P< .0001), compared to those who disagreed.

Conclusion: HIT-related stress is measurable, common (about 70% among respondents), specialty-related, and

independently predictive of burnout symptoms. Identifying HIT-specific factors associated with burnout may

guide healthcare organizations seeking to measure and remediate burnout among their physicians and staff.
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BACKGROUND AND SIGNIFICANCE

Burnout profoundly affects physicians, their patients, and the

healthcare system.1,2 Physicians who report burnout symptoms

have higher rates of turnover,3 higher prevalence of substance use

disorders,4 and more malpractice claims.5 Patients of burned-out

physicians experience more errors,6,7 have lower satisfaction with

their care,7,8 and experience more unnecessary tests and consulta-

tions.9 Healthcare systems bear higher costs when their physicians

are burned out: replacing a physician costs anywhere from $250 000

to a million dollars,10,11 and burned-out physicians may have more
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absences and lower productivity.12–14 In order to address physician

burnout, healthcare organizations must first designate burnout as an

important workforce metric and identify factors that contribute to

burnout in their particular environment.15–17

Many factors contribute to physician burnout, including chaotic

work environments, lack of alignment between physicians’ values

and those of their organizations’ leaders, time and productivity pres-

sures, and lack of autonomy.18–20 The role of technology in physi-

cian burnout, specifically health information technology (HIT), is

not as well characterized. Physicians have identified electronic health

records (EHRs) as an important component in burnout, and dissatis-

faction with one’s EHR is associated with intent to reduce clinical

work hours and leave one’s current practice.17,18,21 Shanafelt and

colleagues13 found that computerized physician order entry was an

important predictor of burnout in physicians’ electronic environment.

EHRs contribute to burnout because of challenges in efficiently navi-

gating the user interface,22,23 the additional time required to docu-

ment in an EHR vs. a paper chart,24 the amount of data the physician

could theoretically access during each clinical encounter and for each

medical decision,25 the increased number of clerical tasks directed to

physicians,13 the ability to work anywhere and anytime,26 and the

impact of EHRs on the physician-patient interaction.27,28

Objective
In this study, we sought to understand how stress related to HIT use

predicts burnout among physicians. Using a survey of all physicians in

one state, we aimed first to determine the prevalence of burnout symp-

toms and HIT-related stress across the entire sample and among the

most common respondent specialties. Second, we aimed to quantify

the association of HIT-related stress with burnout. We hypothesized

that HIT-related stress would predict burnout among the sample as

well as or better than other demographic and practice characteristics

described in the literature. We hope that identifying HIT-specific

factors associated with burnout can guide healthcare organizations

seeking to measure burnout among their physicians and staff, with the

goal of tracking the impact of new technology and policies, identifying

remedial predictors, and measuring the effect of targeted interventions.

MATERIALS AND METHODS

Survey administration
The Rhode Island Department of Health (RIDOH) and its public

reporting contractor, Healthcentric Advisors, have administered the

HIT survey to all licensed physicians in Rhode Island since 2009.

The survey is legislatively mandated to measure facets of HIT use,

including EHR adoption, use of EHR functionality, electronic pre-

scribing, and health information exchange, as well as the impact of

technology on workflow, patient care, and job satisfaction. Survey

questions are updated to incorporate feedback from the preceding

survey and to reflect changes in HIT trends and policy. Questions

are developed and approved by an ongoing multi-stakeholder con-

sensus process, described previously.29

RIDOH publicly reports the results, both in aggregate and, for

some measures, at the individual physician level; therefore,

responses are not anonymous. The survey is administered electroni-

cally using an online survey platform.30 No compensation is pro-

vided for survey completion.

The 2017 survey was sent to all 4197 physicians with active

Rhode Island licenses who indicated in their most recent licensure

application that they provide direct patient care (or had missing

responses to this question) and who had current addresses in Rhode

Island or 1 of the 2 adjacent states (Connecticut or Massachusetts).

Resident and fellow physicians were excluded. The survey period was

from May 8, 2017, to June 12, 2017. All physicians received a letter

via U.S. mail from RIDOH with a URL link to the survey; physicians

with an email address on file with the RIDOH also received an email

notification and up to 2 electronic reminders. This study was reviewed

by the RIDOH’s Institutional Review Board and deemed exempt.

Demographic and practice variables
Respondent age and gender were obtained through RIDOH’s licen-

sure file. Age was categorized into 3 groups (30–50; 51–64; and 65–

90 years of age). Respondents provided information regarding their

specialty, degree type (MD or DO), main practice setting (outpa-

tient/office or inpatient/hospital), practice size (1–3 clinicians; 4–9

clinicians; 10–15 clinicians; 16 or more clinicians), whether they

provide primary care, whether they use an EHR, and whether they

use a medical scribe. To describe the respondents in Table 1, we

grouped specialty responses into 9 categories: emergency medicine,

family medicine, internal medicine, medical subspecialties, obstetrics

and gynecology, pediatrics, psychiatry, surgery (general and subspe-

cialty), and other/unknown. When comparing respondents with

non-respondents, specialties were obtained from the licensure file

for both and grouped into the same 9 categories.

Burnout variable
Burnout was measured using a single question item from the Mini z, a

10-item instrument developed from the Physician Work Life Study.31–33

Using a 5-point scale, respondents were asked to identify their symp-

toms of burnout: 1) “I enjoy my work. I have no symptoms of

burnout;” 2) “I am under stress, and don’t always have as much energy

as I did, but I don’t feel burned out;” 3) “I am definitely burning out

and have one or more symptoms of burnout, eg, emotional

exhaustion;” 4) “The symptoms of burnout I am experiencing won’t go

away. I think about work frustrations a lot;” and 5) “I feel completely

burned out. I am at the point where I may need to seek help.” Similar

to previous studies, we dichotomized this measure into “no symptoms

of burnout” (�2 on the 5-point scale) and “one or more symptoms of

burnout” (�3 on the 5-point scale).32,33 This single-item measure has

been previously validated for physicians34 and shown to have a sensitiv-

ity of 83.2% and specificity of 87.4% when compared to the longer

and more detailed Maslach Burnout Inventory.35

HIT-related stress variables
The main independent variables of interest are 3 HIT-related stress

measures: 1) whether the EHR adds to the frustration of one’s day,

2) sufficiency of time for documentation, and 3) the amount of time

spent on the EHR at home. As with the burnout variable, the 3 HIT-

related stress measures were adopted from the Mini z. For the first

measure, respondents indicated how much they agreed that EHRs

add to the frustration of their day using a 4-point scale (“strongly

agree,” “agree,” “disagree,” and “strongly disagree”). We dichoto-

mized these responses into 2 categories: agree (combining “agree”

with “strongly agree”) and disagree (combining “disagree” with

“strongly disagree”). The second HIT-related stress measure

assessed sufficiency of time for documentation using a 5-point scale

(“poor,” “marginal,” “satisfactory,” “good,” and “optimal”).

Responses were dichotomized into either insufficient (“poor” and

“marginal”) or sufficient (“satisfactory,” “good,” and “optimal”)

time for documentation. For the third measure, respondents
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characterized how much time they spend on the EHR at home using

a 5-point scale (“excessive,” “moderately high,” “satisfactory,”

“modest,” or “minimal/none”). Responses were dichotomized into

a group comprising “minimal/none,” “modest,” and “satisfactory,”

and a group comprising “moderately high” and “excessive.” Last,

to descriptively examine the distribution and prevalence of stress re-

lated to HIT, we considered HIT-related stress to be present if 1 or

more of the following response categories were indicated: 1) agree

that EHRs add to the frustration of their day, 2) insufficient time for

documentation, and 3) moderately high or excessive use of the EHR

at home.

Other technology-related variables
Using a 4-point scale (“strongly agree,” “agree,” “disagree,” or

“strongly disagree”), respondents with EHRs were asked how much

they agreed that using an EHR 1) improves communication among

physicians and staff in their practice, 2) improves patient care, 3)

improves their clinical workflow, and 4) improves job satisfaction.

We dichotomized responses for each into 2 categories: agree (com-

bining “agree” with “strongly agree”) and disagree (combining

“disagree” with “strongly disagree”). Respondents with EHRs were

asked if they have remote access to their EHR and if they used it;

among participants who use their EHR remotely, they were asked

Table 1. Characteristics of physician respondents, by presence of electronic health record

Characteristics

Total sample

N¼ 1792

n (%)

With EHR

N¼ 1630

n (%)

Without EHR

N¼ 162

n (%)

Age

30–50 756 (42.5) 691 (42.7) 65 (40.1)

51–64 695 (39.0) 631 (39.0) 64 (39.5)

65–90 330 (18.5) 297 (18.3) 33 (20.4)

Female 639 (35.7) 594 (36.4) 45 (27.8)

Practice setting

Office/outpatient 1213 (67.7) 1070 (65.6) 143 (88.3)

Hospital/inpatient 579 (32.3) 560 (34.4) 19 (11.7)

Practice size

1–3 clinicians 499 (27.8) 375 (23.0) 124 (76.5)

4–9 clinicians 509 (28.4) 485 (29.8) 24 (14.8)

10–15 clinicians 200 (11.2) 197 (12.1) 3 (1.9)

16 or more clinicians 578 (32.3) 567 (34.8) 11 (6.8)

Primary care physiciana 526 (29.4) 487 (29.9) 39 (24.1)

Specialtyb

Emergency medicine 82 (4.6) 82 (5.0) 0 (0.0)

Family medicine 151 (8.4) 142 (8.7) 9 (5.6)

Internal medicine 297 (16.6) 273 (16.7) 24 (14.8)

Internal/family medicine and pediatric subspecialtyc 266 (14.8) 249 (15.3) 17 (10.5)

Obstetrics and gynecology 100 (5.6) 94 (5.8) 6 (3.7)

Pediatrics 174 (9.7) 160 (9.8) 14 (8.6)

Psychiatry 174 (9.7) 146 (9.0) 28 (17.3)

Surgery (general and subspecialty) 196 (10.9) 168 (10.3) 28 (17.3)

Other/unknownd 352 (19.6) 316 (19.4) 36 (22.2)

Degree type

MD 1680 (93.8) 1523 (93.4) 157 (96.9)

DO 112 (6.3) 107 (6.6) 5 (3.1)

Use of EHR 1630 (91.0) – –

Burnout prevalence

1. “I enjoy my work. I have no symptoms of burnout” 504 (28.1) 421 (25.8) 83 (51.2)

2. “I am under stress, and don’t always have as much

energy as I did, but I don’t feel burned out”

806 (45.0) 751 (46.1) 55 (34.0)

3. “I am definitely burning out and have one or more symptoms

of burnout, eg, emotional exhaustion”

334 (18.6) 321 (19.7) 13 (8.0)

4. “The symptoms of burnout I am experiencing won’t go away.

I think about work frustrations a lot”

109 (6.1) 100 (6.1) 9 (5.6)

5. “I feel completely burned out. I am at the point

where I may need to seek help”

22 (1.2) 22 (1.3) 0 (0.0)

One or more symptoms of burnoute 465 (25.9) 443 (27.2) 22 (13.6)

EHR – electronic health record.

Column totals may not sum to total sample size due to missing responses.
aSurvey respondents who replied “yes” to the question: Do you provide primary care?.
bSurvey respondents were instructed to select their primary specialty from a list; specialties were then grouped into 9 categories.
cSurvey respondents were included in this category if they selected a medical subspecialty (eg, cardiology, endocrinology, gastroenterology).
dSurvey respondents were included in this category if they chose not to select a specialty or if their specialty was not among the other 8 categories (eg, pathol-

ogy, radiology, dermatology).
eBurnout measure was dichotomized into “no symptoms of burnout” (�2 on 5-point scale) and “one or more symptoms of burnout” (�3 on 5-point scale).
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under what circumstances they use it most often [“When I am not

able to complete my work during regular work hours,” “When I

have the opportunity to work from home or another location (ie, to

adjust my work/life balance),” or “Other”].

Statistical analysis
Univariable statistics were generated to describe the sample charac-

teristics and the prevalence of burnout, HIT-related stress, and EHR

remote access. We used bivariable chi-square tests (2-sided) to com-

pare age, gender, and specialty among respondents vs. non-

respondents. Significance was assessed at the 0.05 level. We used

multivariable logistic regression to measure the association between

burnout and each measure of HIT-related stress, while controlling

for respondent demographics, practice characteristics, and the other

measures of HIT-related stress. Because 2 of the 3 HIT-related stress

measures incorporate use of an EHR, the regression analyses in-

cluded only physicians who reported using an EHR. We performed

a sensitivity analysis to examine whether including each of the 3

HIT-related stress measures with its ordinal response categories (vs.

dichotomized response categories) would affect any measures’ asso-

ciation with burnout. Using an ordered logit model, we also per-

formed a sensitivity analysis with the dependent variable (burnout)

represented by its ordinal response categories, instead of the dichot-

omized response categories included in the primary analysis. An-

other sensitivity analysis included vendor type in the regression

model, using the 3 most commonly reported vendors (Epic Systems,

eClinicalWorks, and Cerner), to examine whether vendor type

independently predicted burnout. All statistical analyses were

conducted using SAS, version 9.3.36

RESULTS

Of the 4197 physicians who were sent a survey, 1792 responded (re-

sponse rate: 42.7%). Among respondents, 42.5% were between 30

and 50 years of age and 35.7% were female (Table 1). Two-thirds

practiced primarily in an outpatient setting (67.7%), and one-third

worked with 16 or more clinicians at their main practice site

(32.3%). About 30% reported being a primary care physician.

Among the sample, 16.6% listed general internal medicine as their

specialty and 14.8% were medical subspecialists; pediatricians, psy-

chiatrists, and surgeons each comprised about 10% of the respond-

ents.

Compared to respondents, a greater proportion of non-

respondents were in the 30-to-50-year-old age group (Supplemen-

tary Appendix Table S1). There was no difference with regard to

gender between the 2 groups. Specialties were evenly distributed be-

tween respondents and non-respondents, except for pediatricians

and psychiatrists, who were present in greater proportions in the re-

spondent group.

More than 90% of physician respondents reported using an

EHR (91.0%). Among those using EHRs, 10.9% worked with a

medical scribe at their main practice site (Table 2). Scribe use varied

by specialty; for example, half of emergency medicine physicians

reported use of a scribe (50.0%), compared to 2.1% of psychiatrists

(Supplementary Appendix Table S2). More than 80% of physicians

with EHRs reported accessing their EHR remotely (82.9%), and ad-

ditional 6.4% said they had remote access but did not need to use it.

About 60% of those using remote access indicated they used it most

often because they could not complete their work during regular

clinical hours (59.7%). When asked about how the EHR impacts

their work, 77.6% of physicians agreed or strongly agreed that

EHRs improve billing processes, and 69.2% felt EHRs improve

communication among physicians and staff. Fewer physicians

agreed or strongly agreed that EHRs improve patient care (51.9%),

their clinical workflow (48.6%), or their job satisfaction (29.9%).

More than a quarter of the sample (25.9%) reported 1 or more

symptoms of burnout (Table 1). Prevalence of burnout symptoms

was 27.2% among physicians with EHRs, compared to 13.6%

among those without EHRs (P< .001). Of the 15 most common

specialties, the specialty with the highest prevalence of burnout

symptoms was family medicine (35.7%), followed by dermatology

(34.6%), and hospital medicine (30.8%) (Figure 1). Anesthesiolo-

gists reported the lowest prevalence of burnout symptoms in the

sample (14.3%).

Almost 70% of physicians with EHRs reported HIT-related

stress (69.8%) (Table 2). Among the 15 most commonly reported

specialties, the specialty with the highest prevalence of HIT-related

stress was orthopedic surgery (86.5%), followed by general internal

medicine (86.0%) and family medicine (83.2%). More than a third

of general internists reported all 3 measures of HIT-related stress

(39.5%), as did family medicine physicians (37.0%), dermatologists

(36.4%), and pediatricians (33.6%) (Figure 2). Hospitalists reported

the lowest prevalence of HIT-related stress (38.9%), despite having

relatively high burnout prevalence in this sample.

Regarding each of the individual HIT-related stress measures, al-

most two-thirds of the sample agreed or strongly agreed that EHRs

add to the frustration of their day (64.2%) (Table 2). It was the

most commonly cited HIT-related stress measure in almost every

specialty, with the highest prevalence among emergency physicians

(77.6%). More than a third of physicians reported moderately high

or excessive time spent on the EHR at home (37.7%), and this was

the most commonly cited HIT-related stress measure among pedia-

tricians (63.6%). In contrast, 16.7% of hospitalists, 7.7% of radiol-

ogists, and 3.8% of anesthesiologists reported this stress measure.

Almost half of the sample with EHRs described poor or marginal

sufficiency of time for documentation (46.4%), compared to 13.6%

among those without EHRs (P< .001); optimal time for documenta-

tion was reported by 2.4% of those with EHRs and 22.2% of those

without (P< .001).

In unadjusted models, female gender, outpatient practice setting,

PCP status, and each of the HIT-related stress measures were signifi-

cantly associated with presence of burnout symptoms (Table 3). Af-

ter adjusting for age, gender, practice setting, practice size, degree

type, PCP status, use of a medical scribe, remote EHR use, and the 3

HIT stress measures, the variables that remained independently as-

sociated with burnout symptoms were gender and each of the 3

HIT-related stress measures. Female gender was associated with

higher odds of burnout symptoms (AOR 1.41, 95% CI 1.02 to 1.94;

compared to male), as was each of the HIT-related stress measures.

Agreeing that the EHR adds to daily frustration was associated with

more than twice the odds of burnout symptoms (AOR 2.44, 95% CI

1.60 to 3.74; compared to disagreeing), and reporting moderately

high or excessive time spent on the EHR at home was associated

with almost double the odds (AOR 1.93, 95% CI 1.36 to 2.75; com-

pared to physicians reporting minimal/none, modest, and satisfac-

tory time). Physicians who reported insufficient time for

documentation had 2.81 times the odds of burnout symptoms com-

pared to those with sufficient time (95% CI 1.95 to 4.06).

A summary of results from a sensitivity analysis that included

each HIT-related stress variable with its ordinal response categories

(vs. dichotomized response categories) is included as a footnote in
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Table 3; the full results are available in the Appendix (Supplemen-

tary Appendix Table S3). Using the ordinal response categories did

not change the association of any of the other independent variables

in the adjusted analysis. We did note the strongest associations with

burnout symptoms at the extreme end of the response categories for

the HIT-related stress measures. A sensitivity analysis that included

the dependent variable burnout with its ordinal response categories

(vs. dichotomized response categories) produced results similar to

those of the primary analysis, with no change in the presence or mag-

nitude of the associations seen in the primary analysis and no changes

for any of the other independent variables (Supplementary Appendix

Table S4). A sensitivity analysis that included EHR vendors in the re-

gression model produced results similar to those of the primary anal-

ysis, in that none of the EHR vendors was associated with burnout,

and including the vendors in the analysis did not change the associa-

tion of any of the other independent variables (data not shown).

DISCUSSION

In this study of almost 1800 Rhode Island physicians (about 43% of

all physicians in active practice in the state), we found that HIT-

related stress was measurable, prevalent, and specialty related.

About 70% of physicians with EHRs suffered from HIT-related

stress in our sample, and the presence of any of the 3 HIT-related

stress measures independently predicted burnout symptoms among

respondents. In particular, those with time pressures for documenta-

tion or those doing excessive “work after work” on their EHR at

home had approximately twice the odds of burnout compared to

physicians without these challenges.

Among the 3 HIT-related stress measures, insufficient time for

documentation most strongly predicted burnout symptoms. It

remained statistically significant, even when controlling for moder-

ately high or excessive use of the EHR at home. A recent study of

family medicine physicians found that outpatient doctors spend

more than half their work day (nearly 6 hours) on their EHRs; cleri-

cal and administrative tasks, including documentation, accounted

for 44% of that time.37 Another study reported a similar time allo-

cation: physicians spent nearly half their time during office hours on

EHR and desk work, including documentation, translating to ap-

proximately 2 hours of EHR and desk work time for each hour of

direct patient care.38 In the hospital setting, internal medicine house-

staff spent 40% of their time in front of a computer, including docu-

mentation, and significantly less time face to face with patients.39,40

In our sample, about half of physicians reported insufficient time

for documentation. Prevalence of this stress measure varied substan-

tially by specialty and was highest among physicians in the tradi-

tional primary care specialties: general internal medicine, family

medicine, and pediatrics. Insufficient documentation time might

contribute to burnout because this time pressure poses a direct chal-

lenge to connecting with patients, one of the more sustaining aspects

of primary care practice.18 Additionally, documentation time is gen-

erally not reimbursed, which may contribute to physicians’ frustra-

tion, particularly if, as our study shows, a majority of physicians feel

that EHRs do not improve patient care. In other words, physicians

may feel that they are spending a large portion of their time on com-

plex and time-consuming work that does not benefit their patients.

Based on our results and the work of others, we recommend that

healthcare organizations regularly and systematically measure HIT-

related stress and burnout among their workforce.15,17,41 Analyses

should stratify by specialty, as we found substantial differences in the

types of HIT-related stress experienced by doctors doing different

types of work; the specific remedies for HIT-related stress may also

vary by specialty. Even within a specialty with high rates of burnout

overall, there is a distribution of HIT-related stress and burnout

among individual physicians, with some physicians reporting little or

Table 2. HIT characteristics among physician respondents with

EHRs, including prevalence of HIT-related stress (N¼ 1630)

Characteristics n (%)

Uses medical scribe 178 (10.9)

Remote access to EHR

No remote access 162 (9.9)

Remote access, but do not use it 104 (6.4)

Uses remote EHR access 1351 (82.9)

Reason for remote EHR usea

Unable to complete work during regular work hours 807 (59.7)

Have opportunity to work from home

(eg, to achieve work/life balance)

301 (22.3)

Other 240 (17.8)

HIT-related stress measures

EHR adds to the frustration of my day

Strongly disagree 90 (5.5)

Disagree 471 (28.9)

Agree 595 (36.5)

Strongly agree 451 (27.7)

Time spent on the EHR at home

Minimal/none 208 (12.8)

Modest/satisfactory 528 (32.4)

Moderately high/excessive 614 (37.7)

Sufficiency of time for documentation

Poor or marginal 756 (46.4)

Satisfactory or good 696 (42.7)

Optimal 39 (2.4)

Presence of HIT-related stressb 1138 (69.8)

Impact of EHR on work

EHR improves my clinical workflow

Strongly disagree 242 (14.8)

Disagree 570 (35.0)

Agree 699 (42.9)

Strongly agree 93 (5.7)

EHR improves patient care

Strongly disagree 222 (13.6)

Disagree 525 (32.2)

Agree 735 (45.1)

Strongly agree 111 (6.8)

EHR improves my job satisfaction

Strongly disagree 477 (29.3)

Disagree 641 (39.3)

Agree 428 (26.3)

Strongly agree 59 (3.6)

EHR improves communication among

the physicians and staff in my practice

Strongly disagree 140 (8.6)

Disagree 335 (20.6)

Agree 941 (57.7)

Strongly agree 188 (11.5)

HIT – health information technology.

EHR – electronic health record.

Column totals may not sum to total sample size due to missing responses.
aAsked only of those who indicated they used their EHR remotely

(N¼ 1351).
bWe considered HIT-related stress to be present if 1 or more of the follow-

ing response categories were indicated: 1) agree/strongly agree that EHRs add

to the frustration of their day, 2) moderately high/excessive use of the EHR at

home, and 3) poor/marginal time for documentation.
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no difficulty. Therefore, subsets of physicians with low rates of HIT-

related stress and burnout can be the subject of focus groups or quali-

tative interviews to identify what might be working well in their clini-

cal setting. Additionally, EHR-generated metrics, such as those

described by DiAngi and colleagues42, can complement the

physician-reported measures described in this paper.

Figure 1. Percent of physician respondents reporting 1 or more symptoms of burnout, among the 15 most commonly reported specialties (N¼1372).

Figure 2. Percent of physician respondents with electronic health records who reported 1 or more measures of health information technology (HIT)-related stress,

among the 15 most commonly reported specialties (N¼1142).
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Once organizations systematically identify opportunities to reduce

HIT-related stress in their workforce, they can implement evidence-

based interventions to target issues in a particular environment, and

then re-measure. Potential interventions include scribes,43–45 team-

based documentation with an enhanced role for medical assistants,46,47

“at-the-elbow” EHR training,48 additional time to document during

the work day,22,49 and streamlined documentation expectations.50 In

our unadjusted model, working with a scribe reduced the odds of burn-

out by about 40% (P¼ .05), but this effect was not observed in the fully

adjusted model, perhaps because scribes address documentation burden,

but not other time-consuming tasks, such as in-basket management.

In some settings, more extensive culture change may be needed

to address the etiology of HIT-related stress; for example, some

practices may need to adopt policies that ban work-related email or

clinical tasks during vacation.51,52 In order for physicians to feel

comfortable with this change, the practice would need to implement

workflows that allow physicians to take time off and feel confident

their patients are well cared for in their absence, and physician lead-

ers in the practice would need to role model the desired behavior.

On a more global level, reducing “information chaos” can return

clinicians’ attention back to their patients and can help them work

more efficiently, both of which may reduce HIT-related stress and

Table 3. Estimate of the association between demographic, practice, and HIT characteristics and 1 or more symptoms of burnout among

physician respondents with EHRs (N¼ 1630)

Characteristic Unadjusted OR (95%CI) P value Adjusted ORa (95%CI) P value

Age

30–50 ref ref

51–64 1.01 (0.80–1.29) 0.912 0.89 (0.63–1.26) 0.508

65–90 1.07 (0.79–1.45) 0.678 1.04 (0.69–1.58) 0.839

Gender

Male ref ref

Female 1.59 (1.27–1.98) <.001 1.41 (1.02–1.94) 0.037

Practice setting

Hospital/inpatient ref ref

Office/outpatient 1.33 (1.06–1.68) 0.015 1.07 (0.44–2.62) 0.884

Practice size

1–3 clinicians ref ref

4–9 clinicians 1.00 (0.74–1.35) 0.987 0.70 (0.47–1.02) 0.066

10–15 clinicians 1.24 (0.85–1.81) 0.263 1.03 (0.62–1.73) 0.905

16 or more clinicians 0.92 (0.68–1.24) 0.577 0.90 (0.57–1.41) 0.651

Degree type

MD ref ref

DO 1.29 (0.84–1.97) 0.241 1.30 (0.73–2.31) 0.372

Primary care physicianb

No ref ref

Yes 1.34 (1.03–1.75) 0.031 1.04 (0.75–1.44) 0.805

Uses medical scribe

No ref ref

Yes 0.69 (0.47–1.00) 0.050 0.91 (0.52–1.58) 0.728

Remote EHR use

No ref ref

Yes 1.32 (0.97–1.80) 0.079 1.03 (0.61–1.75) 0.905

EHR adds to the frustration of my dayc

Strongly disagree/Disagree ref ref

Strongly agree/Agree 3.15 (2.41–4.12) <.001 2.44 (1.60–3.74) <.001

Time spent on the EHR at homec

Minimal/none/modest/satisfactory ref ref

Moderately high/excessive 2.59 (2.07–3.24) <.001 1.93 (1.36–2.75) <.001

Sufficiency of time for documentationc

Sufficient ref ref

Insufficient 3.83 (2.98–4.92) <.001 2.81 (1.95–4.06) <.001

EHR – electronic health record; OR—odds ratio; CI—confidence interval; ref – reference group.
aVariables in the adjusted model included age, gender, practice setting, practice size, PCP status, degree type, use of a medical scribe, remote EHR use, and the

3 health information technology-stress measures (EHR adding to daily frustration, time spent on the EHR at home, and sufficiency of time for documentation).
bSurvey respondents who replied “yes” to the question: Do you provide primary care?.
cWe performed a sensitivity analysis that included each HIT-related stress variable with its ordinal response categories (vs. the dichotomized response categories

shown in the table above). For the variable EHR adds to the frustration of my day, with “strongly disagree” as the reference category, the OR (95%CI) for

“disagree” was 1.57 (0.43–5.72), for “agree” was 2.58 (0.72–9.22), and for “strongly agree” was 5.38 (1.50–19.31). For the variable Time spent on the EHR at

home, with “minimal/none” as the reference category, the OR (95%CI) for “modest” was 0.93 (0.48–1.80), for “satisfactory” was 0.95 (0.47–1.90), for

“moderately high” was 1.38 (0.76–2.51), and for “excessive” was 1.95 (1.04–3.66). For the variable Sufficiency of time for documentation, with “optimal/good”

as the reference category, the OR (95%CI) for “satisfactory” was 1.30 (0.68–2.49), for “marginal” was 2.27 (1.21–4.24), and for poor was 3.80 (1.95–7.40).

The “optimal” and “good” response categories were combined due to a low number of responses in the “optimal” category. A table with complete results from

this sensitivity analysis is available in the Appendix (Supplementary Appendix Table S3).
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clinician burden.53,54 Examples of these types of systems changes in-

clude billing that does not rely on documentation, inclusion of EHR

users into the system design process, more intuitive user interfaces

that are standardized across settings, harmonized quality metrics,

and automated data collection that can pull from free text instead of

fields and checkboxes.18,19,55–58

Strengths of our study include use of a complete statewide sample,

inclusion of a range of specialties and practice settings, presence of

multiple EHR vendors, and use of questions validated among physi-

cians to quantify stress and burnout. Because our survey includes a

variety of HIT-related topics, there was not undue emphasis on the

burnout or HIT-related stress questions. Additionally, we used multi-

variable regression techniques to identify physician characteristics in-

dependently associated with burnout and to minimize confounding.

Our findings should also be considered in the context of the fol-

lowing limitations. First, the response rate may affect generalizabil-

ity. While our sample size is large and the response rate is good for a

physician survey, we noted some differences between respondents

and non-respondents. Generalizability may also be limited by ad-

ministration in a single state. Second, physicians may have been re-

luctant to respond with the full extent of their burnout symptoms

because the survey was not anonymous and because it was adminis-

tered by RIDOH, which also oversees medical licensing in the state.

Thus, reported prevalence of burnout symptoms and stress may be

an underestimate. Third, we administered the survey electronically,

which means that physicians who are more comfortable with com-

puters may be more likely to respond. Finally, the study design does

not allow us to determine the degree to which stresses such as insuf-

ficient documentation time are related to technology vs. the burden

of the work itself. Comparing the responses of physicians with

EHRs to those without EHRs does support an important role for

technology, but the relatively low number of physicians in the sam-

ple without EHRs limits our interpretation.

CONCLUSION

In conclusion, we report high prevalence of HIT-related stress (about

70%) in a broad, statewide sample of physicians. Presence of any 1 of

the HIT-related stress measures was associated with approximately

twice the odds of burnout among physician respondents. This study

adds to the literature by quantifying how HIT-related stress predicts

burnout among physicians and by distinguishing among the different

types of stress generated by EHR use. The results demonstrate impor-

tant differences among specialties that may not always be intuitive

and that can direct healthcare organizations when they seek to design

interventions to reduce burnout. This study provides simple metrics

for establishing a baseline of HIT-related stress, tracking improve-

ment after interventions, and monitoring the effect of new policies

and technology implementation in the environment. Given the toll of

burnout on clinicians, patients, and the healthcare system, measuring

and addressing HIT-related stress is an important step in reducing

workforce burden and improving the care of our patients.
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