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Abstract   
Objective: The objective of this project was to construct a measure of medication safety culture 
in ambulatory settings. Methods: A 16-item survey was created to measure the degree to which 
a culture of medication safety exists within ambulatory clinics. The instrument was tested with 
two administrations separated by 12 months in three ambulatory clinics and evaluated with 
Mplus factor analysis, internal consistency reliability, and discrimination ability. Results: Of 105 
staff, 62 (60 percent) returned surveys in the first administration and 80 (77 percent) in the 
second. The measure had good internal consistency reliability, with a Cronbach alpha of 0.94 
and 0.90 for the two administrations and 0.90 to 0.96 across the three clinics. The measure 
demonstrated good sensitivity and discrimination between clinics. Five subdomains of 
medication safety culture were identified: (1) leadership, (2) learning culture, (3) quality 
improvement, (4) physician responsibility, and (5) safety as a priority. Conclusion: The measure 
is psychometrically strong and capable of assisting in the improvement of medication 
management safety. 

 

Introduction 
One of the biggest challenges in health care is providing safe, effective care, and one of the most 
significant areas of opportunity for improvement is medication safety. It is well known that many 
adverse drug events (ADEs) occur within the hospital setting. However, little is known about the 
incidence of ADEs in the ambulatory setting. This knowledge gap exists despite the fact that 
medication prescribing is the most frequently used therapeutic intervention, with nearly two-
thirds of office visits concluding with a prescription for medication.1 The risks for medication 
errors and subsequent ADEs in the outpatient setting can be a result of (or a combination of) 
physician/provider-related, health system/practice process-related, or patient-related factors. To 
best understand these factors, it is important to examine the processes involved in each of those 
three domains. In the health system/practice domain, a key measurable component is “safety 
culture,” which includes the management behaviors, safety system processes, and staff 
perceptions of safety that exist within the health care environment.2 

The Institute of Medicine (IOM) has recommended that health care organizations improve 
patient safety culture.3 In their report, Preventing Medication Errors,4 the IOM notes that 
developing an organizational culture of medication safety in the health care setting is a key 
component to improving medication safety outcomes and preventing ADEs. A number of safety 
culture (or climate) surveys have been developed to assess the degree to which a safety culture 
exists within an organization. Most have measured safety attitudes and perceptions at the 
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individual level based on five common dimensions of the patient safety climate: (1) leadership, 
(2) policies and procedures, (3) staffing, (4) communication, and (5) reporting.5  

Although many of these surveys were developed for general use, most have been utilized 
primarily within the hospital setting.6, 7, 8, 9, 10, 11, 12, 13, 14 Despite the known importance of 
patient safety in outpatient clinics, few surveys have been developed specifically for the 
ambulatory setting. Recently, the safety attitudes questionnaire was adapted to assess prov
safety attitudes in the ambulatory setting.

ider 

atory 
setting. 

15 Others have attempted to better understand the 
theoretical framework of patient safety in primary care.16, 17 However, we are unaware of any 
survey that has been developed specifically to assess medication safety culture in the ambul
clinic or hospital 

In order to improve medication safety in the ambulatory clinic setting, a better understanding of 
the safety culture or climate specifically related to medication management is needed before 
interventions to improve safety can be developed. Only through assessment and feedback to 
clinical work groups or office teams can safety culture and ultimately patient safety be 
transformed.  

This report describes the development of an ambulatory medication safety culture survey, its 
psychometric properties, and findings from testing in three adult medicine primary care 
practices. 

 

Methods 

Study Design 
An ambulatory clinic-focused survey measuring the degree to which a culture of medication 
safety is present in a clinical practice was developed using components of previously published 
patient safety culture surveys.6, 7, 8, 9, 10, 11, 12 Initially, an 18-item survey was constructed for 
testing. Baseline data were collected for three clinics (collected in June 2004 for two clinics; 
August 2004 for a third). All data were collected prior to an intervention to improve medication 
management in the participating clinics. A followup survey was sent out in June 2005 for all 
three clinics. Psychometric analysis of the instrument was performed using 142 completed 
surveys. 

Participant Clinics 
Three free-standing ambulatory primary care clinics were chosen to participate in the study 
based on their interest in improving medication safety and experience in quality improvement 
projects. The following clinic sites participated in the study: the Senior Health and Wellness 
Center (SHWC), Eugene, OR, with four geriatric providers and two nurse practitioners; 
the Center for Senior Health (CSH), Bellingham, WA, with seven adult medicine and geriatrician 
providers; and Health Associates Peace Harbor (HAPH), Florence, OR, with 13 adult care 
providers.  
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This survey was completed prior to an intervention to improve the medication reconciliation 
process in the clinics and introduction of a patient-centered electronic medication list. Total 
number of clinic staff completing the survey in the first administration was 62 (overall response 
rate, 60 percent; Clinic A: N = 20, response rate, 80 percent; Clinic B: N = 16, response rate, 
55 percent; Clinic C: N = 26, response rate, 51 percent). In a second administration 12 months 
after the intervention, the staff completed a total of 80 surveys (overall response rate, 77 percent; 
Clinic A: N = 20, response rate, 80 percent; Clinic B: N = 28, response rate, 96 percent; Clinic C: 
N = 32, response rate, 63 percent). 

Survey Instrument Construction 
Initially, eighteen questions specifically addressing medication safety were constructed based on 
existing generic safety culture surveys. Two of the 18 items were not retained for the final 
analysis. It was found that inclusion of these items lowered internal consistency reliability. These 
two items were, “I often worry about whether I have all of the information I need to make sure 
that a medication is prescribed safely for a patient” and “The health care providers in this clinic 
frequently disregard rules or guidelines for medication safety.” Table 1 lists the remaining 16 
items used in the final analysis. 

Psychometric Analysis 
Psychometric analysis was performed on data collected from participants who completed the 18-
item survey at both time periods. Analysis consisted of internal consistency reliability 
(Cronbach’s alpha) to determine whether the 16 analyzed items could be used to construct a 
single culture-of-medication safety score. Exploratory factor analysis in Mplus18 with the items 
treated as ordered categorical variables was conducted to understand the different domains of 
medication culture within the 16 items. In the Mplus analysis, maximum likelihood estimation of 
missing values was employed. Finally, ability to discriminate differences among clinics and 
change over time was assessed by a general linear model analysis. 

 

Results  

Internal Consistency Reliability  
The final 16-item instrument had good internal consistency reliability and alpha did not increase 
by deleting any item. For all three clinics combined, Cronbach alpha was 0.94 at the first 
administration and 0.90 at the second administration. The internal consistency reliability was 
maintained in all clinic sites (Clinic A = 0.96; Clinic B = 0.90; Clinic C = 0.94). The ceiling and 
floor effects of the 16 items were small (floor effect = 0.7 percent; ceiling effect = 2.1 percent). 

Factor Structure 
An Mplus factor analysis revealed that a one-factor solution was not satisfactory with a root 
mean square residual (RMSR) of 0.08. An unsatisfactory one-factor solution was due to item 1 
(“The culture of this clinic makes it easy to learn from the medication mistakes of others”) 
having a loading of 0.03, while all other items loaded 0.5 or above on the single factor.  
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Exploratory factor analysis 
in Mplus found that the best 
solution was a five-factor 
solution (RMSR = 0.03) as 
shown in Table 2, where 7 
of the 16 items can be seen 
to load high on the 
leadership factor; another 
four items load highly on the 
quality improvement factor. 
Because these two factors 
dominate the 16 items, the 
fact that item 1 loads 0.004 
on leadership and -0.051 on 
quality improvement and is 
the only question addressing 
learning culture explains 
why item 1 fails in a one-
factor solution. Therefore, 
although the 16 items all 
measure culture of 
medication safety, they 
address five separate 
domains of that construct: 
(1) leadership, (2) learning 
culture, (3) quality 
improvement, (4) physician 
responsibility, and (5) safety 
as a priority. An overall 
score is calculated by taking 
the mean response across the 
16 items where the disagree-
agree response options are 
scored “disagree strongly = 
1” to “agree strongly = 4.” 
The higher the score, the 
more a culture of medication 
safety is present. 

Table 1.  Culture of medication safety items 

1. The culture of this clinic makes it easy to learn from the medication 
mistakes of others. 

2. Medication errors are handled appropriately in this clinic. 

3. The management/leadership in our clinic listens to me and cares 
about my medication safety concerns. 

4. The physicians in our clinic listen to me and care about my 
medication safety concerns. 

5. Leadership in the PHOR region is facilitating us to be a medication 
safety-centered clinic. 

6. My suggestions about medication safety would be acted upon if I 
expressed them to clinic management. 

7. The management/leadership of this clinic does not knowingly 
compromise medication safety concerns for the sake of 
productivity. 

8. I am encouraged by my colleagues in this clinic to report any 
medication safety concerns I may have. 

9. I know the proper channels to direct questions regarding 
medication safety in this clinic. 

10. If a member of my immediate family were to be a patient in this 
clinic (not my patient) I would have no concern at all about 
possible medication errors. 

11. This clinic is doing more for medication safety now than it was  
1 year ago. 

12. Medication safety in this clinic is approached as a process of care 
issue and not a personal blame issue. 

13. The health care providers in this clinic take responsibility for 
patient medication safety. 

14. In this clinic we have clearly defined rules and guidelines for 
medication safety. 

15. Medication safety is constantly reinforced as a priority in this clinic. 

16. In this clinic we have defined protocols about reporting and 
discussing medication mistakes that almost happened and could 
have harmed a patient but did not. 

Discriminant Validity 
and Sensitivity 
The discriminant validity of the 16-item measure was assessed by evaluating the ability of the 
measure to distinguish between clinics qualitatively known to differ on their likelihood of 
(a) having a culture of medication safety in place and (b) the degree to which such a culture 
could be increased. This qualitative classification of the clinics comes from our observation and 
experience working with the three clinics over a 3-year period, thereby gaining some insight into  
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Table 2. Varimax rotated factor loadings of the five-factor solution 

Item Leadership 
Learning 
culture 

Quality 
improvement 

Physician 
responsibility 

Safety as a 
priority 

2 .650 -.050 .286 .334 .295 

4 .736 -.022 .323 .393 .196 

5 .519 -.090 .406 .322 .320 

6 .649 -.065 .111 .385 .303 

7 .700 .007 .342 .529 .103 

9 .842 -.020 .292 .142 .218 

10 .901 .128 .256 .101 .198 

1 .004 .977 -.051 -.023 .066 

14 .175 .003 .643 .339 .304 

3 .428 .083 .597 .406 .221 

8 .429 -.113 .527 .337 .176 

11 .362 -.075 .909 .163 .151 

12 .440 .014 .292 .530 .182 

13 .299 -.036 .327 .904 .114 

15 .295 .131 .078 .153 .618 

16 .185 -.036 .385 .058 .677 

the cultural dynamics of the clinical practices. Based on this knowledge, we hypothesized that 
clinics A and C would have more of a culture of medication safety in place at the 2004 baseline. 
We further hypothesized that clinics A and B would have greater capacity for improvement over 
time than clinic C. 

To evaluate differences among the three clinics and their change over time in the culture of 
medication safety, a univariate general linear model analysis was conducted on culture of 
medication safety scores. Clinic site and year (2004, 2005) were fixed factors with no covariates. 

There was a significant between-subjects effect for clinic (F = 9.65, P < 0.0001) and year 
(F = 17.5, P < 0.0001) and a significant clinic x year interaction (F = 14.28, P < 0.0001). As 
shown in Figure 1, the nature of the interaction was that Clinic A and Clinic B significantly 
improved in culture of medication safety from 2004 to 2005, while there was no significant 
change in Clinic C (95 percent CI). At baseline in 2004, there were no significant differences 
among the three clinics. In 2005, both Clinics A and B had a significantly higher culture of 
medication safety score than Clinic C (95 percent CI). The measure does appear to discriminate 
among the clinics in the degree of medication safety culture present and is sensitive to detect 
change over time in culture of medication safety after an intervention. 
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Discussion 
Medication management is known to be 
a critical component of patient safety 
across the care continuum, and a focus 
on the ambulatory setting provides an 
emerging opportunity to improve 
medication safety. Creating a culture of 
medication safety in ambulatory clinics 
that patients consider their “medical 
home” will be important to ensure that 
safe, reliable health care is adequately 
managed across that continuum.  

The PeaceHealth Ambulatory 
Medication Safety Culture Survey, 
although in its early stages of 
development, appears to be a valid and 
valuable tool to assist ambulatory clinic 
staff in their pursuit of safer medication 
management. Although developing 
useful instruments to measure 
medication safety culture is important, 
the tool development process and the 
use of these tools will also assist in 
understanding the complex nature of the 
safety culture within an organization. Certainly, a simple unidimensional survey tool would have 
some benefits. However, it is clear from the evaluation of this instrument, as supported by 
previous work, that the culture of safety is more complex.  

2004 2005
Year
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Figure 1. Mean culture of medication safety score by year  
by clinic. 

In this study, the best Mplus factor analysis solution revealed five subdimensions: (1) leadership, 
(2) learning culture, (3) quality improvement, (4) physician responsibility, and (5) safety as a 
priority. This instrument contains seven items that appear to measure attributes of leadership 
within the clinical setting. These items suggest that leadership involves not only the actions of 
leaders, but also the processes/outcomes, or lack thereof, of leadership attributes.  

The most heavily loaded item in the leadership dimension was, “If a member of my immediate 
family were to be a patient in this clinic (not my patient), I would have no concern at all about 
possible medication errors.” This item supports the staff perception that a criterion for a culture 
of medication safety is reflected by the degree with which it would be safe for one of their family 
members. Although this item does not specifically mention leadership, it does suggest the 
importance of leadership in creating an environment that staff feel is safe for those that are close 
to them.  

The learning culture subdimension contains only one question, albeit an important attribute of a 
safety culture. More exploration through item development is needed to better understand what it 
means to be a learning organization in the context of clinic medication safety. The third 
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subdimension of “quality improvement” assesses the environment in which the processes are 
defined to ensure medication safety and whether staff perceptions of continuous improvement 
are an attribute of that dimension.  

The centrality of the provider role in patient care and safety is suggested as a theme of the 
physician responsibility subdimension. A core activity of patient safety is the “physician 
responsibility” for creating a safe environment through the positive focus on processes rather 
than blame. This is reinforced by moderately high loading of item 12 (mistakes not approached 
as personal blame) on the leadership subdimension.  

Finally, the subdimension of “safety as a priority” is necessary in order for conversations about 
defined safety protocols to occur. If safety is not perceived to be a high priority, conversations 
and actions that lead to safer care will not occur. It is clear that there is still much to learn about 
the components of a culture of medication safety in the ambulatory environment. Better 
understanding of subdimensions and attributes within a culture of medication safety will ensure 
more accurate measurement and thus improved feedback to clinical staff endeavoring to improve 
the safety of care provided to patients. 

This survey tool appears to have the ability to discriminate the degree of medication safety 
culture differences among clinics, and it has the sensitivity to detect change in the culture of 
medication safety over time after an intervention. Two of the three clinic sites improved their 
culture of medication safety after an intervention to improve medication safety was 
implemented. As a component of the intervention, clinic staff discussions about clinic 
medication safety were part of the survey feedback and were believed to have been an effective 
intervention. Also, staff and provider involvement in the process improvement of medication 
management within the clinic most likely affected the safety culture results.  

Based on qualitative observations, it appeared that team members, particularly providers, who 
were closer to changes in the medication management process at the point of service and 
participated actively in the study, produced better staff engagement. This explains why two of 
the clinics improved their culture scores while the third did not. At the site where medication 
safety culture did not change over time, direct provider and patient participation in the 
intervention was not as active. Thus, engagement of staff and providers was perceived to be 
lower. In this third clinic, the accuracy of medication lists improved through the process 
redesign, but the culture of medication safety did not. This raises the issue of whether improving 
care processes leads to improved safety culture. This clinic will require continued observation to 
evaluate whether the medication reconciliation workflow processes will remain reliable and 
sustainable, as we believe that the clinic culture will influence the sustainability of work 
processes.  

While the current instrument appears to be of value, the measure could be enhanced with further 
development. The factor analysis clearly indicates that more items could be constructed in the 
subdimensions of “physician responsibility,” “safety as a priority,” and “learning culture.” 
Although the subdimensions of “leadership” and “quality improvement” have sufficient internal 
consistency reliability to be used for creation of subdimension scores (alpha = 0.85 and 0.84, 
respectively), the measure would be far more useful if it provided subdimension scores for all 
five subdimensions. Testing in ambulatory clinic settings other than adult primary care and larger 
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samples of providers and staff are needed for further evaluation of the generalizability of this 
instrument. Also, assessment of differences of responses among clinic staff disciplines would 
further enhance the usability of this tool for medication management quality improvement. 

 
Conclusion 
The PeaceHealth Ambulatory Medication Safety Culture Survey has strong psychometric 
properties. The survey was found to be an effective tool for providing feedback to clinic staff 
regarding the perception of medication safety in the work environment. Based on early testing, 
we believe the utility of this survey is strengthened by its strong psychometric properties and its 
development specific to the care environment and purpose of medication safety. Further 
development of the instrument is needed to better define survey subdimensions. Finally, caution 
is needed in inferring that improving medication safety culture will lead to better patient 
outcomes and, alternatively, that an improvement in medication safety outcomes translates into 
an improved culture of safety. 
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