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Introduction: Clinical practice guidelines can help physicians provide evidence-based, 
standardized clinical decisions. We aimed to assess physician attitudes toward and barriers 
to guideline adherence.
Methods: We conducted a single center, cross-sectional, survey-based study. Physicians 
from many specialties participated in the study. All outcomes were measured using 
a validated survey tool. The primary outcome of interest was barriers to guideline adherence. 
Secondary outcomes included general attitudes toward guidelines and factors that could 
improve adherence to guidelines. Outcomes were measured by the survey tool. All outcomes 
were reported on a 5-point Likert scale.
Results: The email survey was received by 1819 physicians with 400 responders (22% 
response rate). About 50% (n=200) were in practice for >5 years, while 27% (n=107) were 
still in training. Trainees were less likely to understand the process of guideline development 
(RR= 0.76 [0.65–0.88], p=0.0017), to have input in guideline development (RR= 0.52 [0.41– 
0.65], p<0.0001), and to report up-to-date knowledge in practice guidelines (RR=0.53 [0.30– 
0.73], p=0.0002). Three factors were identified as major barriers to guideline adherence: 
complexity of guideline documents (61%, n=240), high number of weak or conditional 
recommendations (62%, n=245), and time constraints due to clinical responsibilities (65%, 
n=255). Factors that would improve guideline adherence included access to relevant guide-
lines at the point of care (87%), improved focus on guidelines during training (82%), and 
transparency on physician commercial affiliation (62%).
Conclusion: Improved focus on guidelines during training and access to relevant guidelines 
at the point of care may be important to improve adherence to guidelines.
Keywords: clinical practice guidelines, barriers, implementation

Background
Clinical practice guidelines, hereon referred to as guidelines, are produced by many 
professional societies. Guidelines serve many aims, including: guiding decisions 
based on best evidence, standardizing patient care, improving provider perfor-
mance, setting standards of practice, and reducing variability in practice.1 Several 
studies have shown improvement in disease outcomes with appropriate guideline 
application, including increased survival,2,3 lower mortality,4–7 improved quality of 
care,8–10 and improved cost-effectiveness.11 Therefore, guidelines have seen 
a tremendous increase in recent years with hundreds of guidelines produced 
annually in the US.12 Despite their prevalence, adherence to national guidelines 
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continues to be suboptimal.13 In recent years, there has 
been a push to make guidelines more evidence-based.1 

Such an approach has been advocated by the Institute of 
Medicine and adopted by many professional societies. 
This approach requires guidelines to be based on systema-
tic reviews and meta-analyses.14 The result has been an 
additional layer of complexity in written guidelines which 
some may find too cumbersome to follow.15,16 In addition, 
many societies may produce conflicting guidelines. This 
adds another layer of complexity and may be another 
important barrier to guideline adherence. Overall, we 
have little understanding of how physicians interact with 
practice guidelines. We aimed to conduct a cross-sectional 
study to assess physicians’ attitudes of guidelines, poten-
tial barriers to guideline implementation, and factors that 
may increase physician adherence to guidelines.

Methods
Survey Development & Validation
The survey tool was developed by a team of gastroenter-
ologists with expertise in guideline development and sur-
vey methodology. The first section of the survey asked 
about basic physician demographics including specialty, 
type of practice, and years in practice. The second section 
asked physicians about attitudes toward practice guidelines 
and perceived barriers to implementation of the guidelines 
in their daily practice. Validation of the tool included 
establishing face, content and constructs validity. First, 
we offered the tool to three expert physicians and asked 
for feedback on what items to include or exclude from the 
survey, content, and wording of the questions. Then, 
a group of 33 physicians were asked to participate. After 
answering the questions in the survey, they were asked to 
fill out the debriefing questionnaire commenting on the 
survey content, appropriateness and ease of questions, 
and to make suggestions to help improve the survey.

Final Survey Tool
The 9-question validated survey tool was distributed to 
physicians in various specialties at a tertiary academic 
hospital. The survey asked basic physician demographics 
(years in practice, specialty, type of practice), several 
opinion-based questions regarding their attitude to guide-
line implementation, and perceived barriers to guideline 
application in their practice. Answers were based on 
a 5-point Likert scale (Appendix 1).

Population & Survey Distribution
We conducted an institution-wide, cross-sectional study. 
All physicians at the University of Florida Gainesville 
(UF) campus were eligible to participate in this survey, 
including physicians in training (residents and fellows). 
The validated survey was emailed via REDCap 
(Research Electronic Data Capture)17 to all physicians. 
The email contained a link to the survey. The link is 
individualized to the email address to prevent response 
duplication. First email went out on August 26, 2020. 
Weekly reminders were sent out for 4 weeks and data 
collection stopped on October 30, 2020.

Outcomes, Predictors & Confounders
The primary outcomes of interest were barriers to guide-
line adherence. We investigated a total of eleven potential 
barriers. These predictors were based on our literature 
review and our experience in guideline development. 
Complexity of guideline documents, high incidence of 
weak or conditional recommendations, and conflicting 
recommendations were of special interest. Secondary out-
comes included general attitudes toward guidelines and 
factors that could improve adherence to guidelines. 
Trainees were defined at physicians in residency or fellow-
ship in any specialty. The study was approved by the IRB 
at the University of Florida. Participants were informed 
that clicking on the survey link will serve as informed 
consent.

Statistical Analysis
All outcomes were reported on a 5-point Likert scale. 
Statistical analysis was performed on SAS 9.4 (Cary, 
NC). We chose 60% as a threshold to infer strong associa-
tion between physician responses and category of interest. 
This was defined a priori and meant that if ≥ 60% of 
physicians chose agree or strongly agree, strong associa-
tion was inferred.

A priori analyses were planned to assess the differ-
ences in responses between trainee vs non-trainee physi-
cians and internal medicine vs non-internal medicine 
specialties. We reported proportions in each category. 
When comparing two groups, we reported relative risk 
(RR), and 95% confidence intervals (CI). P-value <0.05 
was used for statistical significance. The study was 
approved by the IRB at the University of Florida, 
Gainesville.
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Results
Survey Validation
Between October and November of 2019, 33 physicians 
were asked to participate. Of those, 91% (n=30) agreed to 
participate in the paper-based validation process. Of 30 
physicians, 40% (n=12) have been in practice over 10 
years. Specialties surveyed included internal medicine 
(43%), gastroenterology (33%), and others. Based on the 
debriefing questionnaire, only one participant reported 
that one question was difficult. This question was mod-
ified. Another 24% (n=8) of physicians had comments 
about additional barriers to guideline use, including con-
cerns that guidelines do not apply to a single patient, 
patient refusal to comply with guidelines, physician 
apathy to abide by guidelines, lack of insurance coverage 
to certain guidelines, transparency about physician com-
mercial affiliation, and lack of consideration of cost 
regarding some clinical interventions. These items were 
included in the final version of the survey tool 
(Appendix 1).

Survey Results
The survey was sent out via email to 2272 physicians at 
UF. We received error messages on 453 email accounts 
indicating an invalid email. These could have been physi-
cians who left UF, trainees who graduated, or invalid email 
addresses. Therefore, 1819 physicians received the survey. 
Of these, 400 responded by filling out the survey. 
Therefore, the response rate was 22%. Basic demographics 
for responding physicians are listed in Table 1. Of all 
participants, 92% (n=366) were in academic positions, 
the remaining were hospital employees or part of a multi- 
specialty group. About 50% (n=200) were in practice for > 
5 years, while 27% (n=107) were still in training. 
Physicians from many specialties participated in the 
study, including internal medicine and subspecialties, 
pediatric subspecialties, surgery subspecialties, among 
others. Of all physicians, 35% reported being involved in 
guideline development. Most physicians 77% (n=295) 
reported adequate training in guidelines application. 
Similarly, most physicians rated their adherence to guide-
lines as high or very high 70% (n=278).

Attitudes Toward Guidelines
Attitudes toward guidelines were assessed in question 6, 
which included 8 statements.

There were remarkable differences in attitudes toward 
guidelines from physicians in training compared to post 
training. Trainees were less likely to understand the process 
of guideline development (RR= 0.76 [0.65–0.88], p=0.0017), 
to have input in guideline development (RR= 0.52 [0.41– 
0.65], p<0.0001), and to report up-to-date knowledge in 
practice guidelines (RR=0.53 [0.30–0.73], p=0.0002).

Trainee and non-trainee physicians thought that guide-
lines were evidence-based (73% vs 72%, p=0.902), and 
that guideline documents were easy to read and access 
(85% vs 84%, 0.84). A minority of physicians thought 
that guidelines might be out of date by the time of pub-
lication (40% of non-trainee vs 30% of trainee physicians, 
p=0.10). Overall attitudes toward guidelines among all 
physicians are summarized in Figure 1.

Barriers to Guidelines
We evaluated 11 factors that could be perceived as barriers 
to using guidelines in clinical practice. We used our a priori 
identified threshold of 60% to infer strong association. This 

Table 1 Baseline Characteristics of the 400 Physicians Who 
Participated in the Study

Specialty Frequency Percent

Internal Medicine and subspecialties 143 36%

Pediatrics and subspecialties 52 13%

Surgery and subspecialties 26 7%
Anesthesia 32 8%

Neurology 20 5%

Family Medicine 19 5%
Orthopedic Surgery 16 4%

Emergency Medicine 14 4%
Psychiatry 12 3%

OB GYN 12 3%

Other 47 12%
Missing 7 2%

Affiliation
Academic 366 92%

Hospital employed 29 7%

Multi-specialty group 4 1%
Missing 1 0%

Years in practice
1–3 years 54 14%

3–5 years 33 8%

5–10 years 43 11%
>10 years 157 39%

Still in Training 107 27%

Missing 6 2%
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means that if > 60% of physicians chose agree or strongly 
agree in response to the question, such factor identified as 
a significant barrier to guideline use. Based on this criterion, 
physicians identified three factors as significant barriers to 
guideline implementation. These factors included: complex-
ity of guideline documents (61%, n=240), high number of 
weak or conditional recommendations (62%, n=245), and 
time constraints due to clinical responsibilities (65%, 
n=255). There were no differences between trainees and 
non-trainee physicians, and medicine vs non-medicine spe-
cialties in identification of these barriers to guidelines. Three 
additional factors were identified as barriers to guideline 
implementation using a 50% cutoff. These factors included: 
conflicting guidelines on the same topic (51%, n=212), 
perceived lack of cost consideration (54%, n=211), and 
concern about applicability of guidelines to a single patient 
(57%, n=224). Details on potential barriers assessed in the 
survey are summarized in Figure 2.

Improving Guideline Compliance
Several factors were identified which can help increase aware-
ness of and adherence to clinical practice guidelines. Of these 
factors, access to relevant guidelines at the point of care 
(EMR) was most highly rated with 87% of physicians 
responding by agree (45%) or strongly agree (42%). 
Improved focus on guidelines during training was also rated 
very highly with 82% of physicians responding agree or 

strongly agree. Lastly, 60% of responders thought that more 
transparency on physician commercial affiliation can help 
increase adherence to guidelines. Details on factors that can 
increase awareness and adherence are summarized in Figure 3.

Discussion
We performed a cross-sectional, survey-based study of 400 
physicians using a validated physician survey. We aimed to 
assess attitudes toward clinical practice guidelines. We 
found that trainees were less likely to understand the process 
of guideline development and to report up-to-date knowl-
edge in practice guidelines when compared to physicians 
who have finished their training and were in practice. The 
most important barriers to guideline adherence were com-
plexity of guideline documents, high number of weak or 
conditional recommendations, and time constraints due to 
clinical responsibilities of physicians. Access to relevant 
guidelines at the point of care and improved focus on guide-
lines during training were identified as important factors that 
could improve guideline adherence among all physicians.

Understanding Conditional or Weak 
Recommendations
Clinical practice guidelines aim to help physicians make 
informed, evidence-based decisions on the daily manage-
ment of their patients. The advent of evidence-based 
guidelines has been a hallmark of new clinical practice 

Figure 1 Attitudes towards guidelines among surveyed physicians.
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guidelines. Despite the obvious benefits of this approach, it 
appears to have introduced a potential barrier to guideline 
implementation: conditional or weak recommendations. 
One of the most frequently used guideline assessment 
methodologies is the GRADE (Grading of 
Recommendations, Assessment, Development and 
Evaluation) system.18 Under this methodology, recommen-
dations can be strong or conditional.19 While a detailed 
discussion of GRADE is beyond the scope of this study, 
our survey seems to be the first study to suggest that the 
large number of conditional recommendations is perceived 

as a barrier to guideline implementation by a large propor-
tion of surveyed physicians. Based on our experience, 
there may be some misunderstanding of the term condi-
tional recommendation. The intended meaning of condi-
tional recommendation is that most patients would choose 
the recommended action, but that a substantial number of 
patients would not.19 In our experience, many medical 
decisions addressed in guidelines do not always lead them-
selves to string recommendations. For example, in a recent 
guideline, we reviewed the efficacy of metal stents com-
pared to plastic stents in patients with cholangiocarcinoma. 

Figure 3 Factors that may improve adherence to clinical practice guidelines.

Figure 2 Barriers to guideline implementation among surveyed physicians.
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In order to make a strong recommendation, we would need 
to find strong evidence that metal stents are superior to 
plastic stents in most cases. Furthermore, we would have 
to show superior cost-effectiveness and patient acceptabil-
ity. Clearly, reaching a strong recommendation in this case 
requires a high threshold, which was not reached, thus 
a conditional recommendation was made. Such scenarios 
seem common in medical literature where one interven-
tion, test, or procedure, may be slightly better than another. 
Thus, a conditional recommendation is most appropriate. 
Dealing with this potential barrier will require a significant 
effort from guideline panels and societies. For instance, 
physicians need to be better informed about the meaning 
of conditional recommendations. Similarly, guideline 
panels should also keep this in mind and consider wording 
that can further explain the intended recommendations.

Complexity of Guidelines
The move toward evidence-based guidelines may have 
introduced another important barrier to guidelines: com-
plexity of guideline documents.15 As guidelines have 
become more evidence-based, the length and complexity 
of guidelines has also increased.16 The process of guide-
line development now involves extensive systematic 
reviews, meta-analyses, evidence profiles, forest plots, 
and funnel plots.20,21 Panel compositions have also 
become more elaborate to include many stakeholders. 
Panels have to consider and report on many factors like 
cost-effectiveness, patients’ values, feasibility, and accept-
ability in addition to the quality and certainty of evidence. 
These factors have clearly improved the quality of guide-
lines. However, these same factors made guidelines more 
complex and lengthy. This complexity was identified as 
a major barrier to guideline use by our physician survey. 
While the process of producing evidence-based guidelines 
needs to be rigorous, the final product of the guideline 
should be user-friendly and easy to understand and inter-
pret. With clarity and ease of use in mind, many societies 
now produce a summary document of the guideline.22 This 
summary contains the essential data needed by clinicians. 
The more technical part of the guideline can be showcased 
in a separate document. Other strategies may be to use 
figures, tables, social media posts, and video summaries to 
emphasize the essential parts of guidelines. The effective-
ness of such strategies in improving guideline adherence 
are not clear but should be considered for future studies.

Importance of Guidelines for Training 
Programs
Despite the increase in number of guidelines in medical 
fields, adherence to guidelines is not well established. Our 
study showed that physicians in training had different 
attitudes towards guidelines compared to physicians in 
practice. Earlier studies indicated low level of adherence 
to guidelines among US-based Internal Medicine (IM) 
residents.23 One of the main factors for this may be that 
programs do not offer curricula which aims at teaching 
residents on how to use guidelines. For example, a survey 
of 434 IM and family practice programs found that only 
14% reported providing written goals aimed at teaching 
guidelines to trainees.24 Hence, our results add to the 
existing body of evidence that training programs need to 
improve education of residents and fellows to include clear 
emphasis on guidelines. There are many ways this can be 
done: dedicating a larger proportion of journal clubs to 
reviewing new guidelines; making a list of must-read 
guidelines to be covered annually during training; and 
referencing guidelines during daily rounds. In support of 
this concept, our study showed that improved focus on 
guidelines during training would help improve adherence 
to guidelines. Lastly, professional societies, and guideline 
panels, may benefit from engaging residents and fellows 
and from developing guidelines specifically targeting trai-
nees to increase guideline adoption.

Other Barriers
In addition, many physicians reported that “more transpar-
ency on physician commercial affiliation” would improve 
guideline adherence. Many physicians who lead guideline 
development receive financial support from industry. Such 
affiliation may create a conflict of interest (COI) which 
might affect how guideline recommendations are made. 
More transparency would allow physicians who use these 
guidelines to be more confident in the lack of COI.

Finally, many clinicians reported that time constraints 
are an important barrier to use of practice guidelines. One 
of the strategies that can help overcome this obstacle is the 
availability of and easy access to guidelines at the point of 
care. For example, electronic health systems could be 
linked to guidelines related to certain CPT codes. For 
example, if the physician enters a CPT code for Barrett’s 
esophagus, the system could provide a link to the most 
recent guidelines dealing with this topic. This concept 
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seems appealing to physicians and should be further eval-
uated in actual clinical practice.

Strengths and Limitations
Our study has several strengths. We approached all phy-
sicians in a large tertiary care center. The study included 
a large variety of medical specialties, and the number of 
physicians included is large. On the other hand, there are 
several limitations to our study. One of the main limita-
tions of our study, which is inherent to most survey 
studies, is the low response rate of 22%. In fact, several 
studies have shown that response rates have been declin-
ing in survey studies within the healthcare fields.25 

Physicians receive many surveys on a daily bases making 
response rate low. We have no reason to suspect that non- 
responders had different views than responders. 
Therefore, the low response rate is unlikely to have 
changed our final results or conclusions. Another limita-
tion is that most physicians worked at a single academic 
center, limiting generalizability of our findings. However, 
some of our findings are consistent with previous 
research studies. This suggests that barriers identified by 
our survey are likely reflective of a larger population of 
US physicians.

Finally, our study did not address how guideline use 
can affect health equity and the barriers to guideline 
implantation in underserved or underrepresented popula-
tions. In GRADE methodology, guideline developers are 
encouraged to consider how making a certain recommen-
dation will affect equity in healthcare delivery. Future 
studies should assess how adherence to guidelines can be 
used to address health equity.

Conclusions
In conclusion, we identified several barriers to guideline 
implementation. These included complexity of guidelines, 
high number of conditional recommendations, and time 
constraints due to clinical responsibilities. Physicians in 
training reported lower understanding and involvement in 
guidelines. Improved focus on guidelines during training 
and easy access to relevant guidelines at the point of care 
may be important to improve adherence to guidelines.
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