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Abstract

Background Evidence-based practice in education
requires high-quality evidence, and many in the medical
education community have called for an improvement in
the methodological quality of education research.

Objective Our aim was to use a valid measure of
medical education research quality to highlight the
methodological quality of research publications and
provide an overview of the recent internal medicine (IM)
residency literature.

Methods We searched MEDLINE and PreMEDLINE to
identify English-language articles published in the
United States and Canada between January 1, 2010, and
December 31, 2011, focusing on IM residency education.
Study quality was assessed using the Medical Education
Research Study Quality Instrument (MERSQI), which has
demonstrated reliability and validity. Qualitative articles
were excluded. Articles were ranked by quality score, and
the top 25% were examined for common themes, and 2

articles within each theme were selected for in-depth
presentation.

Results The search identified 731 abstracts of which 223
articles met our inclusion criteria. The mean (6SD)
MERSQI score of the 223 studies included in the review
was 11.07 (62.48). Quality scores were highest for data
analysis (2.70) and lowest for study design (1.41) and
validity (1.29). The themes identified included resident
well-being, duty hours and resident workload, career
decisions and gender, simulation medicine, and patient-
centered outcomes.

Conclusions Our review provides an overview of the IM
medical education literature for 2010–2011, highlighting
5 themes of interest to the medical education
community. Study design and validity are 2 areas where
improvements in methodological quality are needed,
and authors should consider these when designing
research protocols.
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Introduction

To promote best practices in education, it is important to

be familiar with the highest level of evidence in the

contemporary literature. However, the quality of medical

education literature is variable and there is a need to

improve quality and identify where further research is

needed.1–7 Leaders in medical education have suggested that

authors should use validated instruments for assessing

study quality when planning and assessing their work.8 The

Medical Education Research Study Quality Instrument

(MERSQI) is 1 method for assessing the quality of

quantitative medical education research. Validity of

MERSQI scores includes high interrater, intrarater, and

internal consistency reliability, as well as content, criterion,

and predictive validity.9,10 MERSQI scores correlate with

article citation rates and journal editors’ ratings of article

quality.10

Sorting through the landscape of medical education

literature can be a daunting task for the busy clinical

educator. Residency educators need to remain current on

relevant and timely topics in medical education; therefore,

we conducted a focused review and quality assessment of

the recent literature examining internal medicine (IM)

residency education.

Methods

Data Sources and Searches

In consultation with a reference librarian, we conducted an

electronic search of MEDLINE and PreMEDLINE (which

includes articles not yet indexed) using the following terms:

‘‘Internship and Residency’’ or ‘‘Education, Medical,

Graduate’’ and ‘‘Internal Medicine.’’ Limits included

studies published between January 1, 2010, and December

31, 2011; studies published in the English language; and

studies involving humans. Abstracts from the Journal of

Graduate Medical Education and Canadian Medical

Education Journal were read manually.

Study Selection and Data Abstraction

We included studies published in the United States and

Canada that were focused on IM residency education. This

review did not include articles about subspecialty fellow-

ship training. We included only original research studies

(experimental, quasi-experimental, and observational re-

search). We excluded reviews (meta-analysis, systematic,

and narrative reviews), perspectives, qualitative studies,

commentaries, editorials, and letters.

F I G U R E 1 shows the results of the search strategy and

number of articles excluded based on each criterion. Of a

total of 731 abstracts, 417 were excluded based on title and

abstract. The remaining 260 articles were reviewed in full,

and 223 articles that met our inclusion criteria were

included.

Articles were assigned a numerical code and randomly

assigned to the reviewers. Reviewers who were authors of

included papers did not score their own articles. All data

were abstracted using a standard template that included the

title, first author, and the 10 MERSQI items. Articles were

ranked by MERSQI score. Next, we examined those

articles with scores in the top 25th percentile, based on

MERSQI score. This included 59 articles (because some

articles had the same MERSQI score). These 59 articles

were examined for content themes of importance to the IM

education community. The themes that were selected for

this review were represented by at least 2 articles in the top

25th percentile of MERSQI scores. Within themes, articles

selected for in-depth presentation in this review were

determined by reviewer consensus. The process of reviewer

consensus consisted of discussions during teleconferences

and voting among 5 coauthors (J.E.E., B.M.A., S.A.C.,

P.R.C., and F.S.M.) who represented 4 different institutions.

F I G U R E 1 Summary of Search and

Article Selection
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After achieving consensus among 5 coauthors, the remaining

coauthors approved the article selection without additional

changes. This process allowed us to select high-quality

studies that reflect important topics for medical educators.

Articles selected in the 5 important topics were presented at

the Association of Program Directors in Internal Medicine

annual spring meetings in 2011 and 2012.

Quality Assessment

The MERSQI is an instrument designed to assess the

methodological quality of quantitative medical education

research studies. It consists of 10 items that reflect 6 domains

of study quality: sampling data, data type, study design, data

analysis, outcomes, and validity of assessments.9 Each of the

6 domains within the MERSQI has a maximum score of 3.

Total MERSQI scores range from 5 to 18 with higher scores

indicating higher overall methodological quality. MERSQI

scores were summarized using means (6SD).

All reviewers participating in this study were trained to

use the MERSQI. This training consisted of a calibration

exercise in which several articles were reviewed by all

coauthors and results were discussed to further minimize

interrater variability.

Results

The mean (6SD) MERSQI score for the 223 quantitative

studies was 11.07 (62.48). F I G U R E 2 shows the mean scores

for the 6 methodological domains. The domains in which

studies received the highest scores were data analysis (2.70) and

reporting of objective data (2.16). Articles scored lowest in

outcomes (1.58), study design (1.48), and validity of assess-

ments (1.29). This finding reflects previous MERSQI studies,

which also demonstrated low scores for these domains.9,10

Major themes in the 2010–2011 IM residency educa-

tion literature included resident well-being, duty hours and

resident workload, career decisions and gender, simulation

medicine, and patient-centered outcomes. Examples of

other specific topics that were identified but not discussed

in this review included medical knowledge, professional-

ism, scholarship, residency match, quality improvement,

cultural and racial diversity, signout, night float, commu-

nication, supervision, evaluation, resident attitudes and

perceptions, systems-based practice, and health care costs.

Several articles could not be categorized further and were

labeled as miscellaneous.

Resident Well-Being

West CP, et al. Quality of life, burnout, educational debt,

and medical knowledge among internal medicine residents.

JAMA. 2011;306(9):952–960.

The authors performed a cross-sectional study of IM

residents who took the IM training examination (IM-ITE)

in the 2008–2009 academic year in order to measure

resident well-being and how it relates to other covariates

(MERSQI score 5 14.5).11 Seventy-four percent of all

eligible US IM residents (more than 16,000) were

represented in the sample. Nearly 15% of residents

reported that their quality of life (QOL) was ‘‘as bad as it

can be,’’ and more than half of the respondents reported

burnout, which tended to be lower in international medical

F I G U R E 2 Mean Scores for the 6 Methodological Domains Among 223 Articles Published 2010–2011
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graduates than in US medical graduates (odds ratio [OR],

0.70; 99% confidence interval [CI], 0.63–0.77); P , .001)

but higher in those with a greater educational debt (OR,

1.72; 99% CI, 1.49–1.99; P , .001; for debt greater than

$200,000). Those with greater debt (more than $200,000)

had a mean IM-ITE score that was 5 points lower—a

difference that remained similar across all years of training.

Similarly, IM-ITE scores were lower by 2.7 and 4.2 points

if residents reported their QOL ‘‘as bad as it can be’’ and

had daily symptoms of emotional exhaustion, respectively.

Moonlighting was not associated with burnout.

The sample in this study is strongly representative of

the national IM resident population. The observed associ-

ations between educational debt, resident distress, and a

core Accreditation Council for Graduate Medical Educa-

tion competency (medical knowledge) are compelling, but

the study design does not demonstrate causality (study

design domains). Limitations of this study include the

possibility of recall bias and the inability to correlate QOL

with outcomes of patient care or resident performance

(validity and outcome domains).

Billings M, et al. The effect of the hidden curriculum on

resident burnout and cynicism. J Grad Med Educ.

2011;3(4):503–510.

This study assessed the effect of the hidden curriculum on

resident burnout and cynicism (MERSQI score 5 12.5).12

Between 2008 and 2010, 337 of 708 (48%) residents at 2

academic medical centers responded to a survey that

examined the effects of the ‘‘hidden curriculum’’ (unpro-

fessional conduct, which can lead to conveying an

unprofessional culture to learners) on burnout and profes-

sional behavior (cynicism).

Similar to the study by West et al,11 45% of residents

met the criteria for burnout. Those with burnout had a

higher hidden curriculum score (median, 26 [interquartile

range, 19.0–34.0]) versus median of 19.0 (interquartile

range, 10.0–28.0; P , .001) and cynicism score (median,

12.7 [interquartile range, 9.7–16.2]) versus median of 8.7

(interquartile range, 6.7–10.8; P , .001). The hidden

curriculum score varied significantly by study site, and men

had higher cynicism scores than women.

Burnout is particularly relevant to the medical educa-

tion community as it may impact other behaviors and

performance measures. Although this study does not

demonstrate causality (study design domain), it reinforces

the importance of identifying and improving the hidden

curriculum, which may be associated with resident burnout

and markers of unprofessionalism such as cynicism. The

potential for recall or response bias, low response rate, lack

of correlation to other outcomes, and decreased external

validity are limitations of this study (sampling and validity

domains).

Duty Hours and Resident Workload

Coit MH, et al. The effect of workload reduction on the

quality of residents9 discharge summaries. J Gen Intern

Med. 2010;26(1):28–32.

The authors performed a nonrandomized study that

compared 2 team designs (intervention versus control) in an

IM inpatient setting to examine the impact of workload

reduction on discharge summaries (MERSQI score 5

14.7).13 Compared to the control group, the intervention

teams had 2 staff and 2 residents versus 1 staff and 1

resident, less frequent resident admission periods (coverage

1 night in 4 [1:4] until 10 PM and night coverage versus 1:2

until 7 PM and night coverage), and more interns with

decreased admission periods (3 interns with 1:6 overnight

versus 2 interns with 1:4 until 10 PM).

A total of 142 summaries produced by 61 residents

were assessed for quality metrics by 2 reviewers (kappa 5

0.90). The instrument was based on Joint Commission

standards. The intervention team summaries had more of

the required discharge elements than the controls (74%

versus 65%, P , .001).

Discharge summaries are critical safe transfers of care

and important markers of communication. This study

illustrated that resident work quality can improve with

workload reduction. Limitations include the fact that this

study was conducted at a single community hospital-

affiliated academic center, potentially limiting the gener-

alizability of its results; it was not randomized; and the

possible confounding effect of the additional staffing on the

outcomes (sampling and study design domains).

Mourad M, et al. Shifting indirect patient care duties to

after hours in the era of work hours restrictions. Acad Med.

2011;86(5):586–590.

A study to assess the indirect effects of the duty hour limits

measured times of initiation and termination of dictations

and compared them to 39 residents’ schedules to determine if

indirect patient care tasks such as dictating were a source of

duty hour violations (MERSQI score 5 13.2).14 This study

was conducted at a single academic center.

Most residents (82% with definite violations) dictated

beyond their required duty period; however, only 5% of

residents reported duty hour violations on a Web-based

self-reporting system. The proportion who dictated on days

off was similar to that of those who dictated after a 30-

hour duty period. Longer dictations, a greater time spent on

dictations, and team census were associated with increased

work hour violations.
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There is concern that residents will spend a significant

proportion of their time on indirect patient care and that

reductions in duty hours may shift this work to time out of

the counted duty hours. This study illustrates the fact that

indirect patient care tasks are an important source of duty

hour violations. Programs may need to make systematic

changes to prevent the need for completion of indirect patient

care tasks outside the required duty period. It also provides

evidence in support of the long-standing suspicion that self-

reported duty hour violations may differ from actual

frequency of duty hour violations. This reinforces the need

for better systems to monitor duty hours. Primary limitations

of this study are generalizability (sampling domain), outcome

measurement, and nonrandomized design.

Career Decisions and Gender

Willett LL, et al. Do women residents delay childbearing

due to perceived career threats? Acad Med.

2010;85(4):640–646.

The researchers surveyed 424 residents across 3 institutions

to assess gender differences and influencing factors related

to having children during residency (MERSQI 5 12.0).15

The response rate was 77%. In the multivariate model,

women were less likely than men to plan to have children

during residency (OR 5 0.46; [95% CI: 0.25–0.84]), and

women were more likely to report a belief that pregnancy

would be complicated or pose a threat to their career by

extended training or the loss of fellowship positions.

This multicenter survey found that women chose to

postpone pregnancy due to perceived career threats.

Awareness of these gender differences is important when

counseling residents. Limitations are that some factors

likely to influence childbearing decisions were not mea-

sured (validity), the outcome focused primarily on behavior

(outcome), and it was a cross-sectional survey (study design

domain).

Halvorsen AJ, et al. Gender and future salary: disparate

trends in internal medicine residents. Am J Med.

2010;123(5):470–475.

This study investigated associations between gender and

medical school and subspecialty choice and salary potential

by examining fellowship match data and national data

from IM In-Training Examination results (MERSQI 5

10.0).16 From the programs that participate in the In-

Training Examination, 17 015 residents responded to

questions regarding their gender, medical school, and

career plans. There was a negative correlation between the

proportion of women fellows and mean salary potential (R

5 20.83, P 5 .005). Career choice trends and future mean

salary were similar between female US medical graduates

and international medical graduates. Endocrinology had

the second lowest mean salary and highest proportion of

women (67%); cardiology had the highest mean salary and

lowest proportion of women (19%). The effect of medical

school origin did not contribute significantly to future

salary and specialty choice when gender was taken into

account.

The findings suggest that women tend to pursue

subspecialties that have a lower mean salary more often

than men do. This study examined a highly representative

sample of residents; however, as this was an observational

study (study design domain), causality cannot be inferred,

and it primarily focused on behaviors rather than health

and patient outcomes (outcome domain).

Simulation and Medical Education

Khouli H, et al. Performance of medical residents in sterile

techniques during central vein catheterization. Chest.

2011;139(1):80–87.

A study of the impact of simulation training on effective

central vein catheterization randomized IM residents to

receive video training alone or simulation-based plus video

training, and their sterile techniques were measured in a

postintervention test (MERSQI 5 15.0).17 The study also

compared the incidence of catheter-related bloodstream

infections (CRBSI) before and after simulation-based training

within the medical intensive care unit and compared them to

those in the surgical intensive care unit control group.

Baseline scores in sterile technique between groups

were equally poor; however, after simulation-based plus

video training, the scores were significantly higher than

those in the video group (92% versus 75%, respectively,

P , .001). There was a 70% reduction in the incidence of

CRBSI following implementation of simulation-based plus

video training.

Simulation-based medicine is gaining increasing accep-

tance. In contrast to the traditional ‘‘see one, do one, teach

one’’ model, it enables physicians in training to develop their

skills while exposing patients to minimal risk. The findings of

the article illustrate the potential of simulation-based

medicine to improve resident compliance with sterile

technique and improve patient outcomes by reducing the

incidence of CRBSI. The primary limitation to this study was

that it was restricted to a single institution (sampling domain).

Sekiguchi H, et al. A prerotational, simulation-based

workshop improves the safety of central venous catheter

insertion. Chest. 2011;140(3):652–658.

The researchers conducted a prospective cohort study at a

single urban teaching hospital over a 6-month period to

examine the effectiveness of a prerotational, simulation-

based workshop with ultrasound-guided central venous

catheter placement in reducing mechanical complications
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associated with the procedure (MERSQI 5 14.4).18 Data

for complication rates postintervention were compared to

those for preintervention rates.

In the preintervention time period, 334 procedures were

performed compared to 402 procedures in the postinter-

vention phase. Prior to the workshop, postgraduate year-1

(PGY-1) residents were more likely to cause mechanical

complications than fellows and staff. However, this trend

did not occur in the postintervention period. Following the

workshop, ultrasound usage increased (61% versus 3%,

respectively, P , .01), and the overall complication rate

decreased (23% versus 33%, respectively, P , .01).

Implementation of a prerotational workshop signifi-

cantly improved the safety of central venous catheter

placement for inexperienced operators. It is likely that an

increase in ultrasound use following the workshop con-

tributed to this outcome. A single center, nonrandomized

design (sampling and study design domains) is the primary

limitation to this study.

Patient-Centered Outcomes

Record JD, et al. Reducing heart failure readmissions by

teaching patient-centered care to internal medicine

residents. Arch Intern Med. 2011;171(9):858–859.

This study compared the effect of a patient-centered

curriculum on 1 inpatient service versus 3 control services

to assess the effect of the intervention on 30-day

rehospitalizations for heart failure patients, using a non-

randomized study design (MERSQI 5 14.0).19

The number of patients admitted to the intervention

team was reduced by half to allow residents more time to

participate in the new curricular activities, which consisted

of (1) medication adherence assessment, (2) telephone calls

to outpatient providers, and (3) telephone calls to each

patient after discharge. The intervention team visited

selected patients at home following discharge to assess

patients’ perspectives regarding their transition of care. The

study was conducted at a single academic center. The teams

T A B L E Summary of the Key Findings

Resident Well-Being

N West et al.11 MERSQI 5 14.5. There is a high prevalence of burnout among residents. Burnout was higher in those with greater
educational debt, and debt correlated with lower standardized test scores.

N Billings et al.12 MERSQI 5 12.5. Residents with burnout had higher hidden curriculum scores and cynicism scores. Men (compared to
women) had higher cynicism scores.

Duty Hours and Resident Workload

N Coit et al.13 MERSQI 5 14.7. Resident workload reduction can improve the quality of residents’ discharge summaries.

N Mourad et al.14 MERSQI 5 13.2. Indirect patient care tasks such as documentation are a source of delay beyond the required duty period.
Self-reported duty hour violations differed markedly from the actual frequency of duty hour violations.

Career Decisions and Gender

N Willett et al.15 MERSQI 5 12.0. Women were less likely than men to plan to have children during residency and more likely to report a
belief that pregnancy would adversely affect their career.

N Halvorsen et al.16 MERSQI 5 10.0. Based on a large survey, women were more likely than men to pursue subspecialties with a lower
mean salary.

Simulation Medicine

N Khouli et al.17 MERSQI 5 15.0. Sterile technique in placing central lines improved and catheter-related bloodstream infections decreased
after simulation plus video training compared to video training alone.

N Sekiguchi et al.18 MERSQI 5 14.4. Implementation of a simulation-based, ultrasound-guided central line workshop improved the safety
of central venous catheter placement.

Patient-Centered Outcomes

N Record et al.19 MERSQI 5 14.0. The number of admissions was reduced in the intervention team to allow residents more time to follow-
up with patients after discharge from the hospital. This was associated with a decrease in the rate of deaths or 30-day readmissions for
heart failure.

N Hess et al.20 MERSQI 5 14.0. A large multicenter survey concluded that elderly patients were less likely to receive key aspects of geriatric
care if seen by residents than if seen by practicing physicians. Resident patients rated their care lower than patients seen by practicing
physicians.

Abbreviation: MERSQI, Medical Education Research Study Quality Instrument.
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had similar baseline characteristics, and 52 patients with

heart failure were admitted to the intervention and 323

patients with heart failure made up the control group. The

rate of death or 30-day readmission for heart failure was

lower in the intervention group (14% versus 4%, respec-

tively, P 5 .046).

This type of educational intervention could be applied

to other medical conditions and may affect patient care and

quality metrics such as hospital readmissions. The effect

that a reduced census had on improved outcomes for the

intervention team (versus change in curriculum) is unclear.

This was a nonrandomized design (study design domain),

and the ability to generalize these findings elsewhere might

be limited because of the sample size and because it was

conducted at a single center (sampling domain).

Hess BJ, et al. Listening to older adults: elderly patients’

experience of care in residency and practicing physician

outpatient clinics. J Am Geriatr Soc. 2011;59(5):909–915.

The authors administered a survey to resident patients

across 42 training programs (34 IM and 12 family

medicine) and to the patients of 144 practicing physicians

in order to compare patient care performance measures

(MERSQI 5 14.0).20 The authors used a survey that is part

of the American Board of Internal Medicine Practice

Improvement Module, which focused on the care of

vulnerable elderly. A panel of geriatricians who represented

various societies helped select various geriatric specific

process measures for inclusion in the patient survey.

The characteristics of the training programs (academic

versus nonacademic) and practicing physicians (private

practice versus academic or hospital-owned office-based

practice) were diverse. Data from 4204 patient surveys from

144 practicing physicians were compared to those from 2213

patient surveys collected from 42 residency programs. The

response rate for an individual clinic or physician was not

assessed (sampling domain). Patients seen in residents’ clinics

were less likely to receive care and guidance for key aspects of

geriatric care. For example, fewer patients reported that

residents provided assistance to help prevent falls or

imbalance (42% versus 62%, respectively, P , .001), and

resident patients were less likely to rate their overall care as

high (78% versus 89%, respectively, P , .001).

This large, multicenter survey detected disparities

within care processes and patient perceptions among older

adults cared for by resident physicians. This population will

continue to increase, and programmatic changes will be

required to ensure the needs of older adults are being met

by the physician workforce of tomorrow. A limitation of

this study is that the primary outcomes were measured by

patient survey (study design) domain. In addition, it could

not identify resident or programmatic factors that could

explain if and why some programs and individuals

performed better than others (validity domain).

Discussion

To our knowledge, this is the first study to perform a

systematic review of the IM graduate medical education

quantitative literature and apply a quality assessment tool

(MERSQI) with strong validity evidence to identify studies

of high methodological quality for the busy clinical

educator. Study design, validity assessment, and outcomes

are 3 domains that need improvement in the IM graduate

medical education literature. Most of these studies scored

low in study design and outcomes because the design was

nonrandomized and did not measure patient- or health-

related outcomes. Validity was a limitation often because

authors did not comment on interrater variability of their

instrument, describe how their instrument was developed

and tested, or comment on relationship to other variables.

We would encourage authors to consider these measures of

quality when designing future research. The use of the

MERSQI aids in quantifying the quality of research and

highlights articles that reflect important topics for the

medical education community.

Limitations

Our study has several limitations. First, MERSQI scores

were not adjudicated by a second person. To minimize

interrater variability, we held a calibration exercise where a

series of articles were reviewed, scored, and discussed.

Second, we were able to highlight only several of the many

important papers published in 2010–2011, and qualitative

studies were excluded as the MERSQI could not be applied

to them. However, article selection was based on the

MERSQI score and after discussion with members of the

IM medical education community who represented 4

different institutions. Other articles discussed at our

literature review workshops at the Association of Program

Directors in Internal Medicine annual spring meetings in

2011 and 2012 that the reader may find useful are cited

below.21–28 We limited our search to articles focusing on IM

residents for several reasons. First, IM residents are the

largest specialty trainee group. Second, the themes high-

lighted in this review are not unique to IM and are

applicable to many medical and surgical specialties.

Therefore, this body of work has broad applicability to

other areas of medicine.

Conclusion

Important themes in the medical education literature

published in 2010–2011 highlighted in this review included

resident well-being, duty hours and resident workload,

career decisions and gender, simulation and medical
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education, and patient-centered outcomes (T A B L E).

Although the studies were primarily focused on IM

residents, the themes and data summarized in this review

are important for training physicians across multiple

specialties.
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