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Research Report

Recent quality improvement efforts 
in graduate medical education (GME) 
have aimed to improve the clinical 
learning environment to both support 
residents’ learning and well-being 
and ensure patient safety and quality 
of care.1 Residency programs are 
increasingly turning to perception-
based assessment tools completed by 
residents to evaluate the effectiveness 
of interventions to improve the clinical 
learning environment and to identify 
further areas for improvement.2–4 
Residents’ collective perceptions of 
both the formal and informal aspects of 

their training, including the educational 
atmosphere and how educational 
policies and procedures are enacted, as 
reported on these assessment tools,2,5 
constitute a department’s learning 
climate.6 Past research has demonstrated 
that optimizing the residency learning 
climate benefits residents’ learning7 
and exam performance8 as well as their 
professional development9 and well-
being.10 Ultimately, efforts to improve 
residency learning climates should 
consider the effects of any interventions 
on the quality of patient care. Although 
patient care should ideally benefit from 
improvements to the learning climate, 
only one study to our knowledge has 
researched this issue using patient 
outcomes.11 A better understanding of the 
relationship between residency learning 
climate and quality of care in clinical 
teaching departments is needed across 
various specialties using relevant patient 
outcome measures.

One such outcome identified as 
an important target for quality 
improvement is patient-centered care, 
defined as care that is “respectful of 
and responsive to individual patient 

preferences, needs, and values, and [that 
ensures] that patient values guide all 
clinical decisions.”12 Measuring patient 
experience, as opposed to patient 
satisfaction, has become the preferred 
method to capture patient-centered care 
in practice because patient experience 
better reflects the quality of care received 
during a hospitalization or outpatient 
visit, including the interpersonal aspects 
of the care and the extent to which the 
patient’s needs were met.13,14 In addition 
to their positive association with patient 
satisfaction measures,15,16 better patient 
experience measures also have been 
associated with higher rates of adherence 
to treatment and prevention guidelines, 
better clinical outcomes, better patient 
safety within hospitals, and less care 
utilization.14 Finally, because patient 
complaints usually revolve around the 
interpersonal aspects of care, such as 
communication and professionalism, 
improving patient experience also 
can play a role in reducing patient 
complaints.17 In the United States, 
patient experience has even been 
included in Medicare’s Hospital Value-
Based Purchasing Program to calculate 
payments and evaluate quality of care.18

Abstract

Purpose
To examine the association between 
residency learning climate and inpatient 
care experience.

Method
The authors analyzed 1,201 evaluations 
of the residency learning climate (using 
the Dutch Residency Educational Climate 
Test questionnaire) and 6,689 evaluations 
of inpatient care experience (using 
the Consumer Quality Index Inpatient 
Hospital Care questionnaire) from 86 
departments across 15 specialties in 18 
hospitals in the Netherlands between 
2013 and 2014. The authors used linear 
hierarchical panel analyses to study the 
associations between departments’ 

overall and subscale learning climate 
scores and inpatient care experience 
global ratings and subscale scores, 
controlling for respondent- and 
department-level characteristics and 
correcting for multiple testing.

Results
Overall learning climate was not 
associated with global department ratings 
(b = 0.03; 95% confidence interval −0.17 
to 0.23) but was positively associated 
with specific inpatient care experience 
domains, including communication with 
doctors (b = 0.11; 0.02 to 0.20) and 
feeling of safety (b = 0.09; 0.01 to 0.17). 
Coaching and assessment was positively 
associated with communication with 

doctors (b = 0.22; 0.08 to 0.37) and 
explanation of treatment (b = 0.22; 0.08 
to 0.36). Formal education was negatively 
associated with pain management 
(b = −0.16; −0.26 to −0.05), while peer 
collaboration was positively associated 
with pain management (b = 0.14; 0.03 
to 0.24).

Conclusions
Optimizing the clinical learning 
environment is an important step 
toward ensuring high-quality residency 
training and patient care. These 
findings could help clinical teaching 
departments address those aspects of 
the learning environment that directly 
affect patient care.

Please see the end of this article for information 
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Previous studies of organizational 
climates in health care, which relate 
how employees experience their 
organization, linked positive perceptions 
of organizational climate with improved 
employee functioning,19 quality of care,20 
and patient care outcomes.21 In particular, 
organizational climates that support 
health care professionals’ well-being, 
autonomy, and professional development 
positively affect patients’ satisfaction with 
health care services.22

Teaching hospitals, however, present 
a unique situation. Carvajal and 
colleagues23 found that patient experience 
differs in teaching versus nonteaching 
hospitals. In teaching hospitals, patients 
tend to view residents as their primary 
caregivers during hospitalizations,24 
so we hypothesized that residency 
learning climate, which reflects 
residents’ perceptions of their learning 
environment, might affect inpatient care 
experience. Because both the learning 
climate and patient experience are 
multidimensional concepts, it is not 
known which aspects of the learning 
climate better predict patient experience 
and which aspects of patient experience 
are more affected by the residency 
learning climate in clinical teaching 
departments.

In this study, we investigated the 
association between residency learning 
climate and inpatient care experience 
in both academic and nonacademic 
(community) teaching hospitals in the 
Netherlands. Additionally, to support 
targeted efforts to improve the residency 
learning climate in relation to patient 
experience, we aimed to identify which 
facets of the learning climate are most 
likely to be associated with patient 
experience. Therefore, we addressed the 
following research questions: (1) Is there 
a relationship between overall residency 
learning climate and patients’ experiences 
of their care during a hospitalization? 
and (2) Which facets of the learning 
climate are associated with inpatient care 
experience?

Method

Setting and data collection

This study was conducted in the clinical 
teaching departments of 18 hospitals 
in the Netherlands that evaluated their 
learning climate and inpatient care 

experience between January 2013 and 
December 2014.

The Netherlands has 28 hospital-based 
residency programs that are between 
four and six years in duration. Rotations 
are offered in both academic and 
nonacademic (community) teaching 
hospitals. Residents can spend up to two 
years in a single hospital. Depending on 
the residency program, residents also may 
spend at least three months training in 
a different specialty. Prior to entering a 
residency program, trainees commonly 
complete an internship in the same or a 
different specialty.

In the Netherlands, all clinical teaching 
department faculty, including clinical 
supervisors and program directors, 
are responsible for monitoring and 
improving the learning climate.25 As part 
of their quality improvement activities, 
faculty ask trainees (interns, residents, 
and fellows) who are currently on that 
rotation or who recently completed 
that rotation to evaluate the learning 
climate of the department using either 
an online or a paper-based version of the 
Dutch Residency Educational Climate 
Test (D-RECT) (depending on the 
department’s preferences).

In 2013–2014, patients who were 16 
years or older and who spent at least 
24 hours in the hospital in the previous 
12 months were invited to fill out the 
Consumer Quality Index (CQI) Inpatient 
Hospital Care questionnaire, according 
to a prescribed protocol, which included 
up to three reminders. Patients could 
respond via e-mail or use a paper-based 
questionnaire. Respondents were assured 
that their participation was voluntary and 
anonymous.

The institutional ethical review board of 
the Academic Medical Center, University 
of Amsterdam, the Netherlands, provided 
a waiver of ethical approval for the overall 
study design.

Measures

Residency learning climate.  The 
D-RECT is a resident questionnaire 
originally developed using interviews, 
a Delphi panel, and a literature 
review.26 The questionnaire consists 
of 35 questions evaluated on a five-
point Likert scale (1 = totally disagree, 
2 = disagree, 3 = neutral, 4 = agree, 

5 = totally agree) with an additional 
“not applicable” option. Questions cover 
nine subscales related to the learning 
climate: (1) educational atmosphere 
(level of respect among team members 
and the impact of differences of opinion 
between attendings on work and the 
educational climate as well as care); (2) 
teamwork (ability of other health care 
team members to work well together and 
contribute to residents’ learning); (3) 
role of the specialty tutor (involvement 
of the program director in monitoring 
and guiding residents’ performance 
and quality of the training); (4) 
coaching and assessment (involvement 
and initiative of attendings to assess 
and provide feedback on residents’ 
performance); (5) formal education 
(organization, relevance, and attendance 
at formal education sessions); (6) 
peer collaboration (teamwork among 
residents as a group); (7) adaptation 
of work to residents’ competence 
(adaptation of clinical work to residents’ 
needs and opportunities to follow 
up with patients); (8) accessibility of 
supervisors (guidelines for contacting 
supervisors and availability of 
supervisors when needed); and (9) 
patient signout (educational value 
of the patient handover process and 
residents’ role during these discussions) 
(see Supplemental Digital Appendix 1 at 
http://links.lww.com/ACADMED/A608 
for the complete questionnaire).6

Since its development, the D-RECT 
has been validated and widely used 
internationally in the context of quality 
improvement in GME.27,28 Based on 
the findings of a previous large-scale 
validation study, at least three completed 
questionnaires are required to reliably 
evaluate the overall learning climate and 
five to eight questionnaires to reliably 
evaluate the subscales.6 We followed 
these recommendations for minimum 
numbers of completed questionnaires to 
calculate the overall learning climate and 
subscale scores for each department.

Inpatient care experience.  Departments 
evaluated patients’ experiences of 
their care during a hospitalization 
using the CQI Inpatient Hospital Care 
questionnaire, a standardized patient 
questionnaire that was developed 
for the purposes of internal quality 
improvement; national benchmarking; 
and informing patients, regulators, and 
insurance companies.29 It is a validated 
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questionnaire measuring experiences 
with inpatient hospital care on two sets 
of subscales. Seven subscales included 
response options from 1 (never) to 
4 (always): (1) communication with 
nurses (whether nurses took time to 
listen and explain things to the patient) 
(3 items); (2) communication with 
doctors (whether doctors took time to 
explain things to the patient) (2 items); 
(3) patient’s contribution (whether 
the patient had a say in important 
matters around his/her care) (5 items); 
(4) explanation of treatment (whether 
doctors and nurses explained the 
treatment, its purpose, and possible side 
effects) (3 items); (5) pain management 
(whether doctors and nurses reacted 
quickly if the patient had pain and 
whether the pain was well controlled) 
(2 items); (6) communication about 
medication (whether the purpose and 
possible side effects of new or changed 
medication were explained) (2 items); 
and (7) feeling of safety (whether doctors 
and nurses checked the patient’s identity 
before giving him/her medication or 
treatment and paid sufficient attention 
to unsafe situations) (3 items). 
Two additional subscales included 
dichotomous response options (yes/no): 
admission (regarding the completeness 
of the information provided during 
admission to the hospital) (10 items) 
and discharge information (regarding 
the completeness of the information 
provided at discharge and the quality 
of the discharge planning) (5 items).30 
Respondents also indicated their overall 
rating of the department (“How do you 
rate the department where you were 
admitted?”) using a 10-point rating scale. 
See Supplemental Digital Appendix 2 at 
http://links.lww.com/ACADMED/A608 
for the complete questionnaire.

Covariates. We tested several covariates 
for statistical significance to all outcome 
measures and included those that were 
statistically significant in our final 
analysis. Those patient covariates that we 
included were age (16–24, 25–34, 45–54, 
55–64, 65–74, 75–79, 80 years or older); 
sex; education level (lower secondary 
or less [equivalent to an elementary 
school diploma], upper secondary 
[equivalent to a high school diploma], 
tertiary education [equivalent to a college 
or university diploma]); self-reported 
overall physical health (bad, moderate, 
good, very good, excellent); self-reported 
mental health (bad, moderate, good, very 

good, excellent); total number of hospital 
admissions in the previous 12 months 
(1, 2, 3, 4 or more); whether the patient 
needed help filling out the questionnaire 
(yes/no); language spoken at home 
(Dutch/Fries/Dutch dialect or other); and 
whether the patient was born outside the 
Netherlands (yes/no).

Department covariates included in 
our models were total number of 
previous D-RECT evaluation cycles 
in the department31 as well as the sex 
mix of the D-RECT respondents. The 
average postgraduate training year of the 
D-RECT respondents and the type of 
hospital (academic, nonacademic, or top 
clinical) were not significantly associated 
with the outcome measures; therefore, we 
did not include them in our final analysis.

Data analysis

Because the percentage of missing data 
from the D-RECT questionnaires was 
considered ignorable (7.4% overall), 
we imputed all D-RECT data using the 
expectation maximization algorithm.32 
We then calculated the mean overall 
learning climate score as well as the 
subscale scores for each department, if 
the minimum number of questionnaires 
per department for the subscale was met 
(see above).6

The dataset containing the CQI Inpatient 
Hospital Care questionnaire responses 
was first analyzed for nonresponses 
(sex and age). Statistically significant 
variables were included in all subsequent 
analyses. Data were then excluded if 
the respondents did not answer yes to 
the item about whether they had been 
hospitalized in the previous 12 months 
or if they were missing responses to more 
than half of the items. Because some 
items had a relatively high percentage 
of missing responses (up to 80% for 
a single item; 14% overall), we chose 
multiple imputation as the appropriate 
missing data imputation method because 
it better reflects the inherent uncertainty 
in our analyses due to missing data 
in the sample.32 Multiple imputation 
creates several datasets, which can be 
subsequently analyzed separately, and 
their resulting parameter estimates and 
standard errors can then be pooled using 
Rubin’s rules to give the final result.32 
To account for a potential drop in 
statistical power due to the relatively high 
percentage of missing responses in one 
item, we also opted for a higher number 

of imputed datasets (m = 80, maxit = 20) 
using respondent age and sex as 
predictors.33 We checked the convergence 
of the imputation by calculating the Rhat 
statistic.34 Because our study had a nested 
design (patients nested within clinical 
teaching departments), only departments 
with multiple CQI Inpatient Hospital 
Care questionnaires were included (no 
departments had a single questionnaire).

We assessed the reliability of the scores 
by calculating the intraclass correlation 
coefficient (ICC) for patient evaluations 
of each subscale related to inpatient 
care experience (ICC1) and department 
evaluations of residency learning climate 
(ICC2).35

We conducted linear hierarchical panel 
analyses to take into account the nesting 
of patients within departments as well 
as the year that the questionnaire was 
completed. To answer our first research 
question, we regressed patients’ global 
department ratings and inpatient care 
experience subscale scores on the overall 
learning climate score and included the 
covariates. To answer our second research 
question, we regressed each inpatient 
care experience subscale score on each 
learning climate subscale score, adjusted 
for the other learning climate subscales, 
and included the covariates. Because 
multiple comparisons of learning climate 
subscale scores could increase Type I 
error, we applied the false discovery rate 
(FDR) correction to the P values and 
calculated false coverage rate (FCR)-
adjusted confidence intervals (CIs).36 
Associations were deemed significant if 
the FDR-adjusted P values were < .05.

Finally, we repeated the main analysis 
using Bartlett factor scores instead of 
mean scores as a sensitivity analysis of 
our results.37 The advantage of using 
Bartlett factor scores over simple mean 
scores is that the factor scores take into 
account the strength of the association of 
each item with the subscale score, thereby 
minimizing potential bias caused by 
items that are only weakly associated with 
the subscale score when using simple 
mean scores.38

Missing data were imputed using mice 
(version 2.25), and FDR-adjusted P 
values were calculated using p.adjust in 
R statistical software (version 3.2.3).39,40 
All other analyses were performed using 
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SPSS version 23.0.0.2 (IBM Corp., 
Armonk, New York).

Results

In total, 86 clinical teaching departments 
across 15 specialties in 18 hospitals 
evaluated their residency learning 
climate and inpatient care experience 
between 2013 and 2014, of which 
39 (45%) departments evaluated 
these characteristics in both years. 
Of the total 1,204 returned D-RECT 
questionnaires, 3 had more than 50% 
of responses missing, resulting in 1,201 
D-RECT questionnaires included in 
our final analysis (by department: 
mean 10; standard deviation [SD] 
6; minimum = 3; maximum = 42 
questionnaires). Eighty-two percent 
(71) of departments used the online 
questionnaire; they had a 63% average 
response rate. The response rate for 
departments that used the paper-based 
questionnaire (15; 18% of departments) 
could not be reliably calculated because 
the number of invited residents was not 
collected. However, we expected a similar 
or even higher response rate for the 
departments that used the paper-based 
questionnaire based on evidence from 
the literature.41

Of the 6,853 returned CQI Inpatient 
Hospital Care questionnaires (gross 
response rate 30%), 87 were excluded 
because of a negative or missing 
response to the item about whether the 
patient had a hospital admission in the 
last 12 months, and 77 questionnaires 
were excluded because responses 
to more than 50% of items were 
missing. The final sample included 
6,689 CQI Inpatient Hospital Care 
questionnaires (effective response rate 
27%; by department: mean 54; SD 
37; minimum = 3; maximum = 192 
questionnaires). Table 1 lists the 
descriptive characteristics of our study 
sample.

Table 2 includes the overall and subscale 
learning climate and inpatient care 
experience scores. Differences between 
departments explained a large proportion 
of the variance in departments’ overall 
learning climate scores (ICC2 = 76%) 
and subscale scores (ICC2 = 57% to 
83%). In contrast, differences between 
departments explained only 2%-6% of 
the variance (ICC1) in inpatient care 
experience scores.

We found no significant association 
between departments’ overall learning 
climate scores and patients’ global 
department ratings (b = 0.03; 95% CI 
−0.17 to 0.23; P = .781). Table 3 reports the 
adjusted significant associations between 
overall and subscale learning climate scores 
and specific inpatient care experience 
scores. The overall learning climate was 
positively associated with communication 
with doctors (b = 0.11; 95% CI 0.02 

to 0.20; P = .016) and feeling of safety 
(b = 0.09; 95% CI 0.01 to 0.17; P = .032). 
Among learning climate subscales, 
coaching and assessment exhibited the 
strongest association with communication 
with doctors (b = 0.22; 95% CI 0.08 to 
0.37; P = .003; 95% CI

FCR
 0.02 to 0.43; 

P
FDR

 = .027) and explanation of treatment 
(b = 0.22; 95% CI 0.08 to 0.36; P = .002; 
95% CI

FCR
 0.02 to 0.42; P

FDR
 = .018). Peer 

collaboration was positively associated 

        Country of birth  

         Netherlands 6,101 (91.2)

         Other 561 (8.4)

         Missing 27 (0.4)

        Language spoken at home  

         Dutch/Fries/Dutch dialect 6,280 (93.9)

      Other 314 (4.7)

      Missing 95 (1.4)

        Self-reported overall 
physical health

 

         Excellent 393 (5.9)

         Very good 770 (11.5)

         Good 3,039 (45.4)

      Moderate 2,082 (31.1)

         Bad 405 (6.1)

        Self-reported mental health  

         Excellent 1,230 (18.4)

         Very good 1,565 (23.4)

         Good 3,161 (47.3)

         Moderate 657 (9.8)

         Bad 76 (1.1)

        Total hospital admissions in 
previous 12 months

 

      1 3,716 (55.6)

         2 1,806 (27.0)

         3 675 (10.1)

         4 or more 464 (6.9)

         Missing 28 (0.4)

        Needed help filling out 
questionnaire

 

         No 5,954 (89.0)

         Yes 714 (10.7)

         Missing 21 (0.3)

 Abbreviations: D-RECT indicates Dutch Residency 
Educational Climate Test; CQI, Consumer Quality Index.

 aSurgical specialties include surgery, obstetrics–
gynecology, orthopedic surgery, plastic 
surgery, urology, otolaryngology, neurosurgery, 
ophthalmology, and cardiothoracic surgery.

 bMedical specialties include internal medicine, 
cardiology, neurology, pulmonology, anesthesiology, 
and dermatology.

Table 1
(Continued)

Characteristic No. (%)

Table 1
Descriptive Statistics of the Sample in 
a Study of the Association Between 
Residency Learning Climate and 
Inpatient Care Experience, 2013–2014

Characteristic No. (%)

Teaching hospitals 18 (100)

Departments 86 (100)

        Surgical specialtiesa 49 (57.0)

        Medical specialtiesb 37 (43.0)

Previous D-RECT 
evaluation cycles

125 (100)

        1 33 (26.4)

        2 20 (16.0)

        3 29 (23.2)

        4 24 (19.2)

        5 14 (11.2)

        6 5 (4.0)

D-RECT questionnaire 
respondents

1,201 (100)

        Sex  

         Male 519 (43.2)

         Female 674 (56.1)

         Missing 8 (0.7)

CQI Inpatient Hospital 
Care questionnaire 
respondents

6,689 (100)

        Age (years)  

         16–24 131 (1.9)

         25–34 322 (4.8)

         35–44 496 (7.4)

         45–54 950 (14.2)

         55–64 1,630 (24.4)

         65–74 1,608 (24.0)

         75–79 709 (10.6)

         80 and older 843 (12.6)

        Sex  

      Female 3,321 (49.6)

        Level of education  

         Lower secondary or less 1,931 (28.9)

         Upper secondary 3,061 (45.8)

         Tertiary education 1,697 (25.4)

(Table continues)
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with pain management (b = 0.14; 95% 
CI 0.03 to 0.24; P = .010; 95% CI

FCR
 –0.02 

to 0.29; P
FDR

 = .045). In contrast, formal 
education was negatively associated 
with pain management (b = −0.16; 
95% CI −0.26 to −0.05; P = .003; 95% 
CI

FCR
 −0.31 to −0.004; P

FDR
 = .027). 

Adjusted estimates for all learning climate 
subscales are provided in Supplemental 
Digital Appendix 3 (available at http://
links.lww.com/ACADMED/A608). Our 
sensitivity analysis using Bartlett factor 
scores instead of mean scores for the CQI 
Inpatient Hospital Care questionnaire 
subscales produced the same results (see 
Supplemental Digital Appendix 4 at http://
links.lww.com/ACADMED/A608). 

Discussion

While the overall residency learning 
climate was not associated with global 
department ratings from patients, we 
found small but significant positive 
associations between the overall 
learning climate and communication 
with doctors and feeling of safety. 
Among learning climate domains, 
coaching and assessment was positively 
associated with communication with 
doctors and explanation of treatment, 
and peer collaboration was positively 
associated with pain management. 
Formal education, on the other hand, 
was negatively associated with pain 
management.

Explanation of findings

In this study, we found no association 
between a department’s overall learning 
climate and patients’ global ratings 
of the department. While the overall 
learning climate score was based on an 
average of the responses to the 35 items 
on the D-RECT questionnaire, patients’ 
global department ratings were based 
on the mean of the responses to a single 
item (rated 1–10) on the CQI Inpatient 
Hospital Care questionnaire, for which 
patients were asked to globally evaluate 
their experience. Previous studies 
comparing global ratings to overall 
questionnaire scores have favored overall 
questionnaire scores because global 

Table 2
Descriptive Statistics of Responses to the Dutch Residency Educational Climate Test (D-RECT) and Consumer Quality Index (CQI) 
Inpatient Hospital Care Questionnaires in a Study of the Association Between Residency Learning Climate and Inpatient Care 
Experience, 2013–2014

Questionnaire  
and item

No. of  
questionnaires

Mean no. of 
questionnaires /  

department
Response  

scale

Score

Mean SD Min Max ICC1a ICC2b

D-RECT questionnaire          
        Overall learning climate 1,201 9.6 1–5 3.87 0.29 2.58 4.57 0.25 0.76

        Peer collaboration 904 13.5 1–5 4.25 0.36 3.44 4.92 0.25 0.82

        Patient signout 904 13.5 1–5 3.75 0.39 2.81 4.56 0.25 0.82

        Educational atmosphere 1,057 11.6 1–5 3.86 0.47 1.80 4.80 0.30 0.83

        Teamwork 1,057 11.6 1–5 3.92 0.36 3.00 4.76 0.21 0.76

        Coaching and assessment 1,057 11.6 1–5 3.24 0.35 2.08 4.03 0.17 0.70

        Formal education 1,057 11.6 1–5 3.80 0.37 2.56 4.54 0.22 0.77

        Role of the specialty tutor 1,137 10.6 1–5 4.04 0.33 2.83 4.73 0.18 0.70

        Adaptation of work to 
residents’ competence

1,137 10.6 1–5 3.97 0.35 2.47 4.78 0.14 0.63

        Accessibility of supervisors 1,137 10.6 1–5 4.23 0.29 3.00 4.89 0.11 0.57

CQI Inpatient Hospital 
Care questionnairec

         

        Admission 6,689 — 0–1 0.57 0.25 0 1 0.05 —

        Communication with 
nurses

6,689 — 1–4 3.36 0.63 1 4 0.02 —

        Communication with 
doctors

6,689 — 1–4 3.32 0.74 1 4 0.02 —

        Patient’s contribution 6,689 — 1–4 2.97 0.68 1 4 0.06 —

        Explanation of treatment 6,689 — 1–4 3.45 0.70 1 4 0.03 —

        Pain management 6,689 — 1–4 3.47 0.67 1 4 0.03 —

        Communication about 
medication

6,689 — 1–4 2.95 0.97 1 4 0.04 —

        Feeling of safety 6,689 — 1–4 3.39 0.68 1 4 0.03 —

        Information at discharge 6,689 — 0–1 0.72 0.31 0 1 0.06 —

        Overall rating of the 
department

6,689 — 0–10 7.96 1.65 0 10 0.02 —

 Abbreviations: SD indicates standard deviation; min, minimum score; max, maximum score; ICC, intraclass correlation coefficient.
 aICC1 refers to the proportion of the variance in learning climate scores and inpatient care experience scores explained by between-department differences. It is the 

proportion of between-department variance to total variance (total variance = between-department variance + residual variance).
 bICC2 refers to the proportion of the variance in learning climate scores explained by between-department differences. It is calculated similarly to ICC1; however, the 

residual variance is divided by the average number of observations per department (reported in the third column).
 cPooled mean scores and average standard deviations across 80 multiply imputed datasets are reported.
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ratings show poor associations with the 
individual dimensions of experience.42,43 
A recent validation study of the CQI 
Inpatient Hospital Care questionnaire 
similarly showed that global ratings 
had inconsistent relationships with 
the individual dimensions of the 
patient care experience.30 Therefore, 
using global ratings may not provide 
an accurate evaluation of the overall 
patient experience. As a result, using the 
associations between the overall learning 
climate and specific dimensions of the 
inpatient care experience may provide 
a better reflection of the nature of the 
association than using global ratings 
alone.

Two domains of inpatient care 
experience demonstrated small but 
significant positive associations with 
the overall learning climate—namely, 
communication with doctors and 
feeling of safety. The communication 
with doctors domain reflects patients’ 
perceptions of whether their doctors 
spent sufficient time with them and 
whether their doctors explained things in 
an understandable way. Previous research 
has shown that clinical supervisors 
facilitate residents’ development of 
clinical, professional, and communication 
competencies in the learning 
environment44,45 and that departments’ 
learning climate is positively associated 

with better teaching qualities in clinical 
supervisors.46 The results of our study are 
in line with these findings, demonstrating 
positive associations between coaching 
and assessment and communication 
with doctors as well as with explanation 
of treatment. Supervisors who actively 
engage in patient care with residents, such 
as through direct observation of residents’ 
practice, can better balance patient care 
and residents’ learning needs.47–49 On the 
other hand, supervisors’ involvement in 
residents’ training may contribute not 
only to a better overall learning climate 
but also to patients’ perceptions of safety. 
In a recent study, Silkens and colleagues50 
found that residency learning climate was 
associated with patient safety climate, 
which in turn was associated with better 
patient safety behavior and compliance 
in residents. Therefore, the association 
between the overall learning climate and 
feeling of safety could be mediated by an 
improved patient safety climate in clinical 
teaching departments.

The effect sizes for the associations 
between the overall learning climate and 
the inpatient care experience subscales 
ranged from 0.09 to 0.11, which reflects 
only small changes in inpatient care 
experience scores (on a four-point 
scale) relative to a one-unit increase in 
overall learning climate scores (on a 
five-point scale). These effect sizes may 

indicate a weak or absent relationship 
between residency learning climate and 
inpatient care experience. These small 
effect sizes also could potentially reflect 
the limitations of the response scales as 
perception-based assessment tools suffer 
from ceiling effects, a limited number of 
response options, and generally negatively 
skewed distributions, all of which make 
finding differences in performance 
difficult.38 A previous study assessing 
D-RECT scores also found a small but 
significant increase in scores over time,31 
which corroborates previous findings of 
studies using similar perception-based 
assessment tools.51

Our examination of the learning climate 
subscale scores showed that three of 
the nine subscales were significantly 
associated with inpatient care experience 
while the other six subscales were not. 
This lack of association may indicate 
that these learning climate domains 
do not contribute to the inpatient 
care experience or that there are 
other elements influencing patient 
satisfaction at play (e.g., the role of the 
nurse) that may compensate for a poor 
learning environment or vice versa. 
The learning climate domains that 
were significantly associated with pain 
management showed mixed results. 
Formal education (i.e., the degree of 
organization, relevance, and attendance 
at formal education sessions by residents, 
doctors, and nurses) was negatively 
associated with patients’ perceptions of 
pain management, which may reflect 
doctors’ and nurses’ (in)ability to respond 
to acute patient concerns quickly and 
adequately. These findings of potential 
tensions between residency training and 
patient care echo the results from our 
earlier study, in which we found higher 
odds of adverse perinatal outcomes in 
nonacademic obstetrics–gynecology 
teaching departments.11 On the other 
hand, we found a positive association 
between peer collaboration and pain 
management. In those departments 
where residents perceived that they 
worked better together with patients, 
patients also reported better management 
of pain. From this finding, we may infer 
that activities that are resident focused 
may conflict with immediate patient care 
needs, and patient-centered activities may 
offset these negative effects. These results 
add to the growing literature on the 
potential tensions between training and 
care in clinical teaching departments.52,53

Table 3
Adjusted Unstandardized Regression Coefficients and 95% Confidence Intervals 
(CIs) for Select Associations (P < .05) Between Residency Learning Climate and 
Inpatient Care Experience, 2013–2014

Inpatient care experience and 
residency learning climate scale Coefficient (95% CI) P value

Communication with doctors   
        Overall learning climate 0.11 (0.02 to 0.20) .016

        Coaching and assessment 0.22 (0.08 to 0.37)

(0.02 to 0.43)a

.003

(.027)b

Explanation of treatment   

        Coaching and assessment 0.22 (0.08 to 0.36)

(0.02 to 0.42)a

.002

(.018)b

Pain management   

        Peer collaboration 0.14 (0.03 to 0.24)

(−0.02 to 0.29)a

.010

(.045)b

        Formal education −0.16 (−0.26 to −0.05)

(−0.31 to −0.004)a

.003

(.027)b

Feeling of safety   

        Overall learning climate 0.09 (0.01 to 0.17) .032

 aFalse-coverage-rate-adjusted confidence interval.
 bFalse-discovery-rate-adjusted P value.
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Limitations

Our study has a few limitations. One 
limitation is the possibility of ceiling 
effects due to the rating scales used in 
the questionnaires, making it more 
difficult to detect smaller changes in 
inpatient care experience, especially 
if the ratings tended to be high. We 
also did not have information on 
nonrespondents. Nonresponse bias could 
be less of a problem with the D-RECT 
questionnaire, which had a response 
rate of 63%, and more important 
with the CQI Inpatient Hospital Care 
questionnaire because of its low response 
rate (effective response rate 27%). We 
minimized the potential for selection 
bias in the CQI Inpatient Hospital Care 
questionnaire by adjusting for important 
nonrespondent characteristics (sex and 
age) in our analyses; however, we could 
not account for all potentially important 
characteristics.54 The prospective 
collection of data could improve response 
rates and minimize nonrespondent bias. 
Memory is another factor that may have 
influenced patients’ perceptions of their 
hospitalization. There was no way to 
record the variability in the time between 
the patient’s hospitalization and when he 
or she filled out the questionnaire, which 
may have affected the overlap between 
residents’ and patients’ perceptions. 
Finally, because of the cross-sectional 
nature of our study, we cannot establish 
causal relationships between residency 
learning climate and inpatient care 
experience. Well-designed longitudinal 
studies are needed to provide evidence of 
causality.

Implications for practice and research

Clinical teaching departments could 
potentially improve both their residency 
learning climate and inpatient care 
experience by emphasizing those aspects 
of the learning environment that are 
integrated with direct patient care, such 
as workplace coaching and assessment 
and collaboration between residents. 
They may need to critically assess those 
aspects of residency training that are 
not well integrated with clinical practice 
or direct patient care, such as formal 
education sessions, to identify potential 
tensions that may exist and to mitigate 
potential negative effects on clinical 
practice. Future research should study 
the factors that influence the relationship 
between residency learning climate and 
inpatient care experience, which can 

shed light on the mechanisms behind 
these associations. Qualitative studies 
could be particularly well suited for 
identifying these mechanisms. Testing the 
effect of interactions with inpatient care 
experience also can provide insights into 
how the learning climate and supervision 
can be optimized.

Conclusions

Optimizing the clinical learning 
environment is an important step 
toward ensuring high-quality residency 
training and patient care. This study 
adds to a growing body of evidence 
on how residency learning climate 
relates to patient care quality in clinical 
teaching departments. Future studies 
should confirm these results and explore 
the potential mechanisms behind the 
association between residency learning 
climate and inpatient care experience.
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