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Foreword

Success in the surgical field depends on many factors. The
most important factors are skill and knowledge in the operat-
ing room and experience in taking care of patients. Our resi-
dency programs do an excellent job in teaching residents and
fellows these skills. The other half of success comes from
excelling in the business of being a surgeon. The average time
a surgeon spends at their first job coming out of training has
dropped to 2 years. This manual is aimed at educating those
entering the surgical job market to the business side of being
a surgeon. Our goal is to increase the knowledge of those who
are seeking a job and help them understand the environment
they are entering, and maximize their chances of success.
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Chapter 1

Finding a Job— Employment
Services, Word of Mouth,
Job Boards

Aaron M. Lipskar

Introduction

After many years of medical school, the residency match
process, general surgery residency training, research fellow-
ships, and additional fellowship match processes and training
programs, you are ready and excited to take care of surgical
patients both in and out of the operating room. You are ambi-
tious and idealistic, ready to emerge from all of those gruel-
ing years to finally be a “surgeon.” The training of a surgeon,
however, rarely focuses on life after residency. And this life
after residency starts with your first job.

Furthermore, there is startling data regarding dissatisfac-
tion physicians in general often have with their first jobs. In
fact, approximately 50% of physicians change jobs within
their first 2 years, and the most common reason for this is a
mismatch in expectations and practice culture [1, 2].

The goal of this section is to prepare the surgical trainee in
his or her final years of training for the daunting task of navi-
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gating the surgical job market in order to maximize the odds
of finding a job that fits one’s expectations. Later chapters in
this manual will cover both the process of choosing a job as
well as salary and contract negotiations. In this chapter, how-
ever, the focus will be on the first step of the job hunt, finding
a job.

Creating Your Personal Inventory

This process starts with the difficult challenge of prioritiza-
tion and creation of a personal inventory (Table 1.1) [3]. For
many surgical trainees, this is the first time you need to focus
on your own goals and priorities rather than the goals and
priorities of your patients, attendings, and training programs/
institutions. For some this will be a process of self-reflection,
but for many this process intimately involves the input and
guidance from an inner circle of mentors, friends, and family.

There will often be conflicts when you are creating this
inventory: conflicts between location and job, job and oppor-
tunity, income and lifestyle, as well as many others. Embrace
these conflicts and try to honestly answer the critical ques-
tions of what you are looking for. The goal of this step of the
process should be to create a “mission-statement” for your-
self that details the motivations, methods, and goals for the 2-,
5-,and 10-year benchmarks. Clinical interests, personal inter-
ests, leadership goals, roles in education, and research aspira-
tions should all be addressed. Stretch goals should be

TaBLE 1.1 The creation of a personal inventory aids in framing an
upcoming job search

Creating a personal inventory

Family Culture/religion
Geography Diversity
Income Recognition
Autonomy Career potential
Call Research

Education Academic advancement
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identified, focusing on what achievements will set you apart.
These can include clinical expertise, global health, academic
promotion, innovations, publications, grants, administrative
promotion, as well as others. You should attempt to charac-
terize these goals as either flexible or nonnegotiable.

Creating your personal inventory and “mission-statement”
is probably the hardest part of the transition from trainee to
surgeon and will change every time you are faced with an
opportunity to search for jobs again in your career. Once you
have thought over the basic aspects of your inventory and
created your “mission-statement” you will be better prepared
to start looking for job opportunities.

Matching What You Want with What Exists

Once some of the questions of your personal inventory are
resolved, the real job search should begin 12-24 months prior
to the completion of your training. It is important to have a
basic understanding of what types of jobs are out there. Many
people simplify surgical jobs into being academic or nonaca-
demic. While it is certainly more complicated than that, if you
aspire to have an “academic” career, it is important to under-
stand what that means to you: do you want to be a clinical
surgeon with academic interests or do you want to primarily
be aresearcher? These academic and nonacademic aspirations
are essential to understand as you begin to look at what kinds
of jobs are out there.

In general, there are four types of practices: academic,
hospital-employed, private practice group, and private prac-
tice solo [3]. The American College of Surgeons describes
these types of practices somewhat differently: private practice,
academic medicine, institutional practice, as well as govern-
ment and uniformed services [4]. One of the major differences
in these practices is for whom you will be working, and The
American College of Surgeons released a document in 2012
titled “Surgeons as Institutional Employees” that outlines
many of these differences. Below is a brief overview of some
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of the major differences between the diverse surgical job
opportunities.

Private practice opportunities focus on patient care and
often provide more professional independence and freedom.
The surgeon is free to decide the organization of his or her
practice, as well as the hours, the hospitals in which the sur-
geon practices, and the type of patients that are attracted.
These opportunities require business management skills and
the responsibility to provide the surgeon’s own employment
benefits. Academic medicine on the other hand combines
teaching, patient care, and research. These opportunities suit
surgeons interested in a broad exposure and allow surgeons
to focus on research and become part of a research commu-
nity. Institutional practice opportunities offer full-time prac-
tice that is directly affiliated with a particular hospital or
clinic. Emphasis is placed exclusively on patient care but the
option of combining care with research and education can
exist. For more information on the different types of practices
as outlined by The American College of Surgeons, one can
refer to their website, https://www.facs.org/education/
resources/medical-students/faq/job-description -
sthash.5Sh1zi2s.dpuf.

Understanding these differences is essential in order to
align your personal inventory and mission statement with
realistic goals. When you have a sense of which type of
practice matches what you are looking for, you are ready to
actually start looking for a job.

Finding Job Opportunities

Many trainees starting the job hunt begin by looking at jour-
nal ads and governing organizations’ websites. These
resources, while not all-inclusive, should not be overlooked.
Journals often have some job opportunities listed and repre-
senting organizations’ websites are excellent places to start
looking. Examples of these websites include The American
College of Surgeons (http://www.facs.org/jobs), Society of
American Gastrointestinal and Endoscopic Surgeons (http:/
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www.sages.org/jobs), as well as many specialty organizations’
websites. It should be noted that many but not all of these
resources require membership to the organization.

Unfortunately, the majority of job opportunities are not
advertised [5]. It is therefore critical to network early and
often. Networking starts locally but needs to occur on a
broader scale. While there are both recruitment firms and
career counselors that can be utilized (for either a contingency
fee or direct payment, respectively), the majority of surgical
trainees finishing their training forego these resources and
network “on their own.” A simple way to start the networking
process is to engage local surgeons and mentors at your home
institution. Local, regional, and national conferences are price-
less in networking opportunities. Ask attendings that you know
to introduce you to people at these conferences and meetings.
Very often job opportunities are found by these “word-of-
mouth” methods. The clearer your vision and inventory, the
more functional this kind of networking can be.

Lastly, the idea of reaching out on your own to jobs that
are desirable should not be overlooked, even if they are not
actively or publicly recruiting. An e-mail or phone call from
you or your program director/department head can go a long
way and is often the way surgical jobs are found.

Once you have identified prospective employers, your ini-
tial contact will usually be in the form of a short letter of
interest along with a CV. It is crucial that your CV is orga-
nized and accurate. There are many resources that can assist
you in preparing a CV that is ready to show to prospective
employers. If the prospective employer is interested in inter-
viewing you, they will often contact you for a short phone
conversation and then set up a first interview.

The Interview Process

The first interview is often a full-day event where you will
meet many people. You should remember that the primary
goal is to gather as much information about the opportunity
and at the same time make a favorable impression [6]. It is
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critical to determine whether the job being offered is the
opportunity for which you are looking or simply an available
position. Developing a mental checklist of qualities that are
of paramount importance can help frame the day and your
interactions. Do their expectations and vision of your career
path match your mission statement? Is there enough clinical
demand to support your practice? Is there adequate research
or clinical support to be successful? Is the geographical loca-
tion acceptable for you and/or your spouse? You should be
confident and professional while at the same time being
ready to answer and ask questions. Be transparent about your
goals and clinical interests. This set of interviews is the time
to determine whether your career aspirations are compatible
with the job that is being offered. A big mistake to avoid is
bringing up salary at a first interview. These questions should
be saved for later conversations. Lastly, you should look
around carefully. Look at the physical structure and observe
the happiness of the staff and partners in the group. As Yogi
Berra so famously said, “You can observe a lot from just
watching...” [7]

End your first interview with a clear communication
regarding follow-up, send a thank-you note, and if your gut
tells you that this is a good opportunity, set up a second inter-
view. At the second interview you should bring your family
and this is the time to really look at the geography, social
aspects, and financial/benefits aspects of the opportunity. This
involves taking part in tough conversations that many surgi-
cal trainees are poorly prepared to discuss. Later sections of
this manual will deal with contract, salary, and benefits.
Ultimately though, the second interview is the time to ensure
that the job and environment match your goals that you out-
lined when you started this process.

Ready to Choose

Hopefully at this point in the job search process you have
some potential employment options and are ready to start the
next difficult part of the process, choosing a job. This, as well
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as the various components of salary structure, benefits, and
contract negotiations, will be covered in the ensuing chapters.

Editor’s Note

Finding a job can be a daunting task when done for the first
time (and any time after that). We wanted to get the perspec-
tive of a physician recruiter. This is an individual who hospi-
tals and physicians contract with to help match their
opportunities with surgeons looking for a job. Below are
interview tips from Helen Gammons. She has been a physi-
cian recruiter for 15 years, and when spoken to, said the most
overlooked thing physicians do is not prepare for the inter-
view. Below are her tips before going to interview for a posi-
tion. The goal of the interview is to not only for the hiring
entity to find a good fit, but for the physician to make sure
they are a good fit for the position.

Interview Tips

¢ Do your homework —Go online and research the commu-
nity and hospital so you will be familiar with it.

e Prepare a list of questions you want to ask.

e Once you receive the interview agenda also go online and
research each individual you are scheduled to meet so that
you will know a little bit about them when you meet with
them. (You may have some common training, etc.)

¢ Be Professional. You do not have a second chance to make
a first impression. We recommend that you wear a conser-
vative suit, and have a neat and well-groomed appearance.
Make sure that your clothing is clean, pressed, and pre-
sentable. Try to develop a rapport and relate with the
interviewer. Always maintain eye contact and positive
body language. Do not interrupt the interviewer and listen
to them very closely. Always address whomever is
interviewing you as Dr./Mr./Mrs. unless they tell you
otherwise.
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e Arrive a few minutes early.

e Maintain eye contact and show interest in everyone
involved in the interview.

e DO NOT discuss salary. It’s important to remember that
you should never ask about salary during your first inter-
view. If asked what kind of offer you are looking for, your
response should be, “I will consider your strongest offer.”
This will prevent you from giving a figure that is too high
or too low, which could take you out of the running
because they can’t afford you—or generate an offer less
than desired. If and when they offer you the position, you
can negotiate the offer and discuss your salary.

e DO NOT have more than one alcoholic drink at any meal
or event with a potential employer.

e DO NOT take your spouse or significant other to you to
the actual interview itself—this is only for the physician.
The spouse or significant other is usually invited to come
to the city to see it when you interview, but do not take
that as an invitation to bring him/her with you when you
meet everyone at the hospital or clinic on the actual inter-
view day.

e Show equal respect to all you meet. (The receptionist is
just as important as the Hospital CEO and in fact they will
frequently ask the receptionist for his/her opinion of you).

e Follow up with a thank-you note to each interviewer. Even
though it is common to just send an e-mail to thank some-
one, that is fine to do, but the hand written note will set
you aside from others.

e Close the deal. Your goal in any interview is to get an offer.
If you like what you see, don’t leave the interview without
letting the interviewer know you are really interested in
the position.

Questions to Ask: (In No Particular Order).

e What is the call schedule?
e How many other physicians in the community will call be
shared with them?
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e How many calls and admissions do you handle on a typical
call night or weekend?

e What is anticipated # of surgeries per month? (if you are a
surgeon) or What is anticipated # of patients seen per day?

e DO NOT ask “How many patients do I need to see each
day.” A more appropriate question would be “What is the
targeted # of patients that you would like a physician to
see per day?” OR “How many patients per day do the
physicians in the group typically see?”

e When you start practicing, do you receive feedback or
education on billing and coding?

e How is productivity measured?

e If a surgeon, Is there block scheduling for surgery in the
OR?

e If a surgeon, Do you use MD or CRNA Anesthesia or a
combination of both?

e Do physicians hire and fire their own staff or does the
hospital do that for you?

e Is there an office manager for the clinic or is the office
manager in a centralized location?

e As the interview goes along—you will likely recognize
some additional questions that you want to ask.

Behavior-based interviews have become popular recently,
replacing loosely structured, traditional interviews. This type
of interview allows employers to ask candidates questions
about how they have handled previous situations, in an effort
to predict future behavior. Behavioral interviewing is used to
assist employers in finding a good match, lower turnover
rates, and increase job satisfaction and performance.
Behavioral interviewing focuses on asking about a situation
in the past, the action taken to address the situation, and the
outcome.

Tips for Preparing for an Interview

Be prepared. Questions will be based on your past experi-
ence. Therefore, have specific examples and situations pre-
pared to share. If this job will be based on seeing patients, be
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prepared to answer questions such as, “Tell me about a time
when you encountered a difficult patient who was unhappy
with his or her service.”

Beware of questions that ask for your mistakes or personal
failings. Don’t answer them in a way that will make the
employer doubt your abilities. You can discuss something
that was difficult, but end on a positive note by relating how
you managed it.

Allow time to think of an appropriate answer, even if it
requires a few moments of silence.

Answer each question concisely, with one example. Let
interviewers ask if they want elaboration or another
example.

Rehearse answers to potential questions ahead of time.

Here Are Some Examples of Interview Questions
Using the Behavioral Interviewing Model

Tell me about a project or an idea that was successful mostly
because of your efforts.

Think of a time when you had to make an important deci-
sion without enough information. Explain your decision-
making process.

Tell me about a time when you encountered a difficult
patient who was unhappy with his or her service.

Tell me about a time when something unexpected hap-
pened that changed the way you planned your day.

Tell me about a situation in which you had to overcome or
manage an obstacle to accomplish your objectives.

Give me an example of a situation in which you found a
new or improved way of doing something significant.
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Chapter 2

Choosing the Right
Job—How to Find the Right
Fit, What Should I Look For?

Prashant Sinha

The experience of choosing a job as a surgeon is
incomprehensibly complex. There are an increasing number
of post-residency fellowships, an increasing demand for jobs
with an expected 20% growth between 2012-2022, changing
competency requirements, and increasing marketplace com-
petition. The era of one job for a lifetime is gone, over 50%
of physicians change jobs within the first 2 years [1], and
practice patterns are rapidly changing. It is this incredible
diversity that makes practicing surgery today, and for the
foreseeable decades, more variable but also more personal-
ized than ever before. What this means for your first or next
job is that the more you look, the closer you get to ideal. A
good job should find a match with an individual that sets
realistic constraints and prioritizes their expectations with
honesty. This chapter on choice should appeal to a diverse
group of job seekers, and I will strive to provide tools to
inform that choice as much as possible.

As background, I have lived my adult life in the US
Northeast, not straying very far or for very long. My training
and practice is and has been predominantly in academic
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medical centers, but I have deviated out of academia for a
community practice, and I have practiced in fields outside of
clinical medicine including finance, web development, and
medical device development and have enjoyed every bit of it.
I am not advocating for my particular choices though, as they
reflect only my interests; choices should never be imposed on
you when job seeking.

I presume that as job seekers, you will have chosen a spe-
cialty or focus in surgery that suits you well. Specific special-
ties will provide constraints of their own, particularly when a
field requires regionalized referrals to a large medical cen-
ter—transplant, surgical oncology, endocrine, and pediatric
surgery for example. Beyond specialty, life circumstances will
place particular constraints on choice, and it is very important
to respect those constraints rather than ignore them. A
prominent transplant surgeon told me that he started his job
based on geography, and has never regretted it. It allowed
him family stability and family support while he began his
career, and subsequently allowed him to loosen geographic
constraints when his family’s needs changed. He changed
jobs (and geography) twice since, each change fulfilling a
specific career goal. Prioritize life constraints before choosing
a job. Salary, predictability of hours, benefits, research, teach-
ing, community or regional presence, commute, growth
opportunity, and opportunities in unrelated or tangential
fields; these are all different considerations among many
more that can shape your future career or careers.

Salary is only one driver of choice, but one that is highly
variable and highly subjective. Once a threshold is crossed,
the value of salary may be secondary to other constraints.
Most people will understand the drivers of and range of sal-
ary as they start their search within a given specialty and
geography. As a general statement however, the Department
of Labor and Statistic reports that the median general sur-
geon pay is $367,885 in 2015. There are significant variations
depending on fellowship training, geography, and years of
experience. The first year of practice in any setting is expected
to generate a loss on the professional side. Most every entity,
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faculty practice, private practice group, and hospital employ-
ment, has a mechanism to manage this loss. Hospitals, for
example, offset the employment overhead through new inpa-
tient admissions, by pooling overhead costs with other sur-
geons, and by providing income guarantees to allow time for
practice building. It is often for this reason that many con-
tracts include a 1-3-year term for renewal allowing a mecha-
nism to assess practice building and to manage the risks of a
poorly performing surgeon. If income concerns are a top
priority, choosing to practice in a large medical center will
usually provide the most clinical volume stability with the
least financial risk. Large medical centers recognize this and
can afford to reduce salary commensurate with their stability
and reputation. They count on longevity, productivity, and
other factors like outcomes and academic contribution as
metrics to increase salary. Surgeons that choose to diversify
their practices can benefit from increased income and not
always with significant increase in risk. Diversification may
include combining high volume ambulatory procedures with
more complex inpatient procedures. Alternative income
strategies could also include investment into physician owned
practices, or ambulatory care centers when allowed by law.
Physicians that add administrative job duties within a hospi-
tal or large group practice have diversified their talents and
income stream. Low-level administrative duties do not add
income, but with progressive experience or targeted manage-
ment training, physician leaders within a hospital or health-
care network are highly valued and can be compensated
accordingly. Some private practice surgeons have used their
creativity and entrepreneurship exceedingly well to add rev-
enue. I personally know a few business-minded private prac-
tice surgeons that concurrently pursue medical device
development while maintaining a hospital affiliation for
referrals and continue to pursue scholarly activity through
their professional society. Some have invested time and
money in hobbies or fields entirely outside of medicine.
Maintaining an efficient clinical practice can provide a solid
financial base for almost anything, particularly when all
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aspects of the finances and clinical volume can be controlled
as in private practice.

The next several sections will discuss the various venues
for practicing surgeons, private practice, academic medicine,
institutional medicine, and community hospital medicine.
This will be followed by a concluding section summarizing
the various aspects of these different types of practices and
the types of personalities that are drawn to those types of
practice.

Private Practice

It is still possible to have a successful private practice, even as
a solo practitioner, but it is important to have a full under-
standing of what it entails. The private practitioner still exists
in surgery in many parts of the country both urban and rural,
although the overall trend has been toward employed posi-
tions. The pressures that have driven practitioners away from
a solo practice into group or hospital owned practices are
significant, mostly poor growth in reimbursement relative to
office costs. A new requirement to switch to electronic medi-
cal records systems has unfortunately added to overhead
costs. And, with overall payments decreasing relative to infla-
tion, workloads have increased causing surgeon fatigue.
However, the satisfaction of managing all aspects of a private
practice can be very gratifying due to practice efficiency, cap-
turing more of the gross income and actively control work-
load. The net income difference in private versus employed
group employment has decreased though, and the ability to
capture patient market share can be harder with managed
care contracts, while benefits such as personal healthcare
costs have increased. A decision to enter a private practice
should weigh these issues particularly when an arrangement
is being made to work at a hospital or ambulatory clinic. It
will be important to understand how surgeons currently work
at the facility that will support your surgical procedures, and
also to understand how a hospital would view your entry into
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the market. You should understand whether your entry
creates competition primarily or whether your entry comes
with added skills that are not currently or readily available.
There is a trend toward hospital acquisition of physician
practices, particularly mature ones that serve patients that
may choose between several hospitals. Hospitals make money
with inpatient stays and referrals to inpatient services or
ancillary services that are hospital owned. If possible, learn
about any recent physician practice acquisitions before
choosing to enter the market independently.

Three of my friends have nevertheless chosen the private
practice route, and each of these has taken slightly different
routes. The first, a plastic surgeon, freshly out of fellowship,
currently practices in three locations—a rented office time-
share in a cosmetic practice of an acquaintance, an ambula-
tory surgery center, and its affiliate hospital. He has chosen
to define the scope of his practice to 10% cosmetic surgery
with a well-established group as a contractor, and the
remainder as reconstructive work focused primarily on
breast oncology within a tertiary medical center with a can-
cer center and an affiliated ambulatory surgery center. His
wife has become the business manager, and they have a
wonderful work-life balance even if work is ever present in
the background; that balance comes from the freedom of
controlling their own workload. They have some risk as a
solo practice, but these have been mitigated by having mul-
tiple relatively independent sources of revenue, and profes-
sional friendships that have allowed for mutually beneficial
cross-coverage of patients. As time passes, his value in his
community and his preferred hospital has continually
increased leaving him with various opportunities —offers for
practice buyout, transition to hospital employment, and
requests for additional services. Next, an orthopedic hand
surgeon chose to leave an academic practice where he was
also a fellowship program director in order to build a better
practice than the medical center provided, and one that
clearly had need in the community. The process of starting
the practice took a year of planning including a research
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phase, wind-down phase at the medical center, and a transi-
tion into practice phase. He hired a new fellow that he had
personally trained, rented space in a building owned by an
existing orthopedic practice with minimal clinical overlap,
and is using a free EMR to keep overhead costs down. The
loss of significant income as he transitions his practice has
been mitigated by having had 15 years of local community
presence and savings behind him and a family willing to ride
out the change with him. Before he announced his intent to
leave the medical center, his practice was ready to start busi-
ness in case his leaving did not proceed well; it worked out
well with an agreeable transition period. His long-term plan
is to grow the practice into a multisite facility as a route to
his own retirement and as a lasting legacy to the community
in which he has practiced. The third example, a bariatric sur-
geon, had joined a stable general surgery practice out of fel-
lowship and used it to build a successful bariatric
practice —this surgeon was also his senior partner’s prior
resident. When the senior partner retired, he had to decide
on selling or staying. Having had a good trajectory and an
office staff already accustomed to the increased overhead in
managing a high volume bariatric clinic practice, this sur-
geon hired a newly graduated fellow and a physician assis-
tant. At the same time he completed a successful negotiation
with a competing nearby hospital willing to help provide
growth through larger and better facilities, a new referral
pathway that would allow practice growth, and a 3-year pro-
posal for practice purchase. This savvy surgeon understood
his market value to a competitor hospital and allowed him-
self to be “bought” by his competitor as the market dynamics
changed. He and his new hospital gained as his former affili-
ate lost. Local laws can also dramatically affect local market
conditions, and these are particularly important to pay atten-
tion to. For my three friends above, the longest in private
practice had an ambulatory procedure suite within his office,
but the other two could not build office or ambulatory pro-
cedure suites due to increased regulatory oversight over
their creation and maintenance.
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If starting a private practice is daunting or a finding a part-
ner is difficult, then the benefits of private practice can also
be had through joining a solo or small group practice. Any
more than three practitioners usually becomes a more com-
plex organization requiring a management tier and likely a
senior/junior partner structure; the partner or managing tier
is typically a time-tenured or high volume member that col-
lects a higher salary and/or has an equity stake in the practice.
In most established private practice settings, there should be
a strong pre-existing relationship to a hospital and or ambu-
latory surgery facility. Similarly, there should be strong ties to
referring physicians and these relationships must be respected
and maintained in the manner set by the practice. Similarly
privileges in the operating suites may imply negotiated on
call coverage that is either accounted for in the private prac-
tice or may be an additional requirement. Joining a private
practice is very much akin to joining a family; much can be
learned by spending a day or more at the practice to watch
how it conducts its business. It is vital to understand whether
you will be adding growth or replacing a member, and to the
extent possible to understand the business rationale for hir-
ing an additional member. Relative to joining a faculty prac-
tice in an academic medical center, there is much greater
transparency in understanding your own value and contribu-
tion to a small private practice group. A private practice
group is also more sensitive to variations in the local market,
and requires a particularly good working relationship with
your peers as the risks are shared. A smart private practice
group should help new hires with clinical and networking
support early to reduce potential risks early in the
relationship.

Whether you choose to start your own private practice by
taking call in a hospital and building a referral base, or join a
small private practice, make sure you have a good grasp of
what it takes to manage a business. Recognize that it can take
a good year of planning to put in place an office space, EMR,
contracts with insurers, credentialing at hospitals or ambula-
tory surgery centers, and establishing a relationship with
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referring physicians. A good lawyer or firm with experience
in contracts for private physician practices is worth the seem-
ingly exorbitant cost.

The choice to start or join a private practice requires a
detailed understanding of running a business, managing staff,
negotiating contracts, managing cash flow, and local market
dynamics. It provides for professional independence, centers
around patient care, and allows the practice to cater to a par-
ticular referral base or patient populace. Long-term patient
relationships are formed, and strong professional relation-
ships with referring physicians are required. It therefore
tends to attract those with strong business management skills
and a focus on patient care. For those unwilling to put any
portion of their income at risk, those that foresee a potential
job change for their spouse or partner, and those that need
the stability of a large institution or benefits that come with
institutional backing, private practice is not the right fit. If
teaching and research are important, this is not the environ-
ment to find those opportunities apart from some teaching as
a part of hospital privileging requirements or as part of a
professional society.

Academic Medicine

Our medical education curriculum has been structured to
provide a basis for both clinical medicine and research, and
as such prestige for medical schools and universities comes
from a hybrid of clinical reputation and research funding and
often colors our perception of our own future in medicine.
Few surgeons are uniquely gifted to conduct both basic sci-
ence and clinical medicine; however, many do partner with
basic scientists and statisticians to collaboratively conduct
translational and outcomes research in a wide variety of
fields. Consider that NIH funding as of early 2000 to medi-
cine departments contributed about 28% of NIH awards to a
medical school and correlated strongly with the NIH rank for
that school while only 4.8% of NIH grants went to surgical
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departments of which general surgery took the largest share
[2]. Further consider that more recently in the decade ending
in 2013, surgical NIH funding decreased 19% with a propor-
tional tripling in outcomes research funding [3] and you
understand what a rarefied opportunity Academic Surgery is.
For those individuals trained in this environment, jobs are
highly competitive, geographically sparse and have pressures
exemplified by the phrase “triple threat” —excellence in
teaching, research, and clinical medicine. The barriers to entry
for those trained outside of this environment are much
higher. Fortunately, any motivated young surgeon that makes
their way into academia is well equipped to conduct clinical
and outcomes research with relatively little training in com-
parison to bench and translational research. The other unspo-
ken truth is that clinical surgery has a highly valuable
contribution to the bottom line in any hospital including the
most prestigious of academic medical centers. A productive
clinician may survive in an academic environment without
significant academic contributions through excellent out-
comes and a regional reputation that draws referrals.
Conversely, a surgeon that is either not clinically productive
or fails to provide the latest advances in surgical care does
not have longevity.

There are not many headhunters with postings for jobs in
academia. Many of these positions are filled through word-
of-mouth, often through a network of fellowships, and
through the social networks of mentors and leaders in aca-
demia. Fellowships often provide a path to the “academic
circuit” of publications, national meetings, posters, podium
presentations, book chapters, committees, and the like. While
this path is not necessarily an equal opportunity endeavor, it
does select individuals that can thrive in academia. Simply
having a track-record of excellent teaching is not sufficient;
however, the ability to combine a reputation as an educator
with another pillar of academia is highly desired and is a hall-
mark of those that have patience and well-developed cogni-
tive skills needed to lead cutting edge clinical care. Taking
time to develop a highly technical skill such as laparoscopic
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liver surgery requires an investment of time and likely money
(or personal debt) and may be a path into academic medicine,
but again requires time spent on the national or international
meeting circuit, and must be combined with publications and
other scholarly activities. A technical skill can be highly desir-
able but may also become a commodity with time, such as
laparoscopy and bariatric surgery. Furthermore, a highly
technical skill may require casting a wide net geographically
to find a regional medical center to support the procedure
and attract patients.

Publish and get on the circuit; those two activities will put
you on the roadmap and will focus your thinking. At the same
time, accept the constraints of regionalized medicine. Have a
realistic discussion with your family and partner, decide on
what priority to give geographic constraints if any, and carve
out a finite timeline for developing a reputation—don’t let
the pursuit of entering academic medicine last more than a
typical fellowship timeframe of 1-3 years. That timeframe
should also result in scholarly activity presented in meetings.
Remember that with the constraints of academic medicine,
your particular talents should fit in well with a few centers
that either have a reputation in your interests or have com-
mitted to developing that interest. Mentorship is very impor-
tant—researchers with a proven track-record during
protected time in residency will often gain active guidance in
finding an academic job or be recruited. Mentorship should
be actively sought as a trainee or junior attending builds their
interests and reputation. Mentors help guide development
and greatly aid in finding and choosing a job in academia. For
most others that are interviewing, it is important to spend
time independently researching an institution as much as
possible in advance, and to obtain information from fellows,
residents, and any others. To the extent it matters, it will be
valuable to understand what expectations are placed in terms
of teaching commitments, publishing, clinical volume and
protected time, and the particular cultural quirks. An aca-
demic job should also support several areas of interest for a
given applicant, but will also require various amounts of
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clinical work. Questions should be focused on the tools
needed to facilitate areas of academic interest and research—
grant writing resources, core facility support for statistics,
clinical trials, tissue banking, etc. If a commitment is made by
the medical center to support a new procedure or new
research techniques, particularly if capital equipment and
labor resources are needed, then these should be included in
the hiring contract and carefully reviewed. These are not
common scenarios for junior surgical attendings but may
arise when an established and talented individual is inter-
viewing or recruited from one academic center to another, or
from a highly regarded nonacademic institution into
academia.

A job in academia is highly rewarding to those individuals
that strive for that “triple threat” of patient care, teaching,
and research. This environment is at the forefront of scientific
breakthroughs and innovative approaches to care. It attracts
a diverse group of patients and with them a diverse and at
times challenging set of diseases and disorders, fulfilling to a
surgeon interested in a broad exposure. With that type of
clinical exposure, all types of research including clinical out-
comes, innovative therapies, and systems of care and quality
become productive and meaningful endeavors.

Institutional Practice

There is a world of opportunity to those academic-minded
individuals that have not found a job at their preferred aca-
demic medical center, or that are primarily concerned with
cutting edge patient care at a large hospital. These large insti-
tutional hospitals without associated medical schools are
regional magnet hospitals that are known for advanced
therapies and excellent patient outcomes, and even research.
These institutions have typically developed clinical expertise
in a few areas that may be nationally or even internationally
known, have built operational excellence, and may even bring
in substantial research funding. Recently, some institutions
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have become large conglomerates seeking to control both
tertiary care centers and ambulatory care centers and physi-
cian practices across a given region. This network building
serves to capture more patients within the network and cre-
ate bargaining power with insurers, and hopefully improve
care delivery (think Kaiser Permanente). Similar to academic
medical centers, there is a large hospital affiliated practice
with a well-established business unit that provides billing and
administrative support, malpractice, and benefits. With a
stronger focus on clinical medicine, and more of a business-
minded focus, there may be less room for negotiation of sal-
ary, less influence of academic contributions to your value,
but better benefit packages, more clinical flexibility, and
improved call coverage. These institutions proudly market
their accomplishments, and broadly publish their long-term
goals and vision; it will be very important to think about your
own alignment with those stated goals. Institutions competing
in a region may employ surgeons to help with expansion
when certain competencies (i.e., robotic liver surgery) are
needed to compete with other institutions, or to develop a
cutting edge therapy, or to fill a vacancy in a well-developed
practice.

The interviews for jobs in these types of institutions are
more likely to have been posted or have been sent to a
recruiter to find particular types of candidates. A job may
have the hybrid feel of a private practice job and an aca-
demic medical center. Important questions include the clini-
cal productivity requirements, single versus multisite practice
locations, and the frequency of rotating through those sites.
Salary and increases in salary may or may not be negotiable,
but can be significantly better than an academic medical
center depending on the region. Generous fringe benefits
can at times supplant a salary raise, while operational excel-
lence makes focusing on clinical care easy in this type of
setting. Compared to a private practice, however there are
likely more restrictions on the scope of practice, and in how
a practice can be developed. Having management skills can
be leveraged within these institutions as their complex
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structure depends on good leadership. Similar to private
practice, it is advisable to understand your own worth to the
institutions goals and to plan your personal growth with the
institutional vision. If a choice has to be made between an
academic medical center and a nonacademic institution,
benefits and resources that are available for clinical or
research work are useful to compare and contrast. The cul-
ture of an institution is often set in the preceding decade, but
it is very important to ask specifically about culture, shared
values, and areas of change. The broader market in health-
care can subtly or dramatically force both academic and
institutional centers to change the way they support clini-
cians and researchers. Major recent trends include increasing
scrutiny in the granting and the maintenance of tenure in
academia, in broadening racial diversity in the faculty, and in
improving access to family support for an increasingly
female workforce and in bending the cost curve. I myself
have become increasingly engaged in the discipline of value-
based medicine as an academic area of development along-
side acute care outcomes, and advanced endoscopy. Heavy
financial pressures on even very strong medical centers have
placed increasing pressure on the individual clinician to
become more cost conscious. Actively assessing what is on
the mind of your future institution will give you a glimpse of
your future within it.

In summary, institutional medical centers provide the clos-
est clinical comparison to academic medical centers and have
a central motivation on providing high volume, high quality
and cutting edge clinical care. They care as much about their
brand as an academic center, and may even have expertise in
conducting research to rival the best academic medical
centers. Compared to private practice, there is less schedule
or practice flexibility, but a greater number of fringe and
healthcare and retirement benefits. Salary as a private practi-
tioner versus employee may or may not be competitive
depending on the dominance of the institution on the overall
local market; it may be better to join a dominant institution
than to fight for market share.
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Hospitals

Many hospitals do not fit into the model of institutional or
academic medical center, but serve as the central focus of
most surgeons. Hospitals can be fairly general or can be
focused on specialties such as a cancer-focused hospital, a
heart and vascular hospital, or hospital that has an associated
ambulatory surgery center disease-focused on breast oncol-
ogy. A disease or specialty-focused hospital can be a very
rewarding place to work owing to operational efficiency. A
community hospital may provide financial stability compared
with private practice, while supporting lower volumes or
lower complexity cases compared with a more urban setting.
Choosing a hospital to work in should reflect your life priori-
ties and how you conduct business at the hospital depends on
your mode of employment; do you thrive with productivity
targets, or would you rather work at your own pace. The pre-
ceding sections may already give a good flavor of what to
expect in terms of employment by a hospital. This section will
review many of the points made already and help the reader
evaluate employment within a hospital. There are various
models of employment that can be drawn up. There are a few
basic parts that are combined in various ways. I will use my
own experience as illustration.

I decided for various reasons to find a job within commut-
ing distance for a year while I decided on my long-term goals.
I found a job posting by a placement agency and very quickly
found myself in a small community working in their local 100-
bed hospital with five operating rooms and with a partner
that was hired just before me. Before I moved back to an
academic medical center, I knew that I would miss the more
relaxed pace of performing community surgery as a hospital-
employed surgeon, and I learned about my individual value
to the hospital as a surgeon. Finally, more important than all
of the benefits and salary models to be discussed below, the
key to a successful practice is to have peers that are trustwor-
thy and easy to work with.

I received a base salary for 2 years to allow for practice
building. At the time, it was a significantly higher amount by
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almost 50% than the salary being offered by an academic
medical center. After the 2 years, my compensation would
switch to a base salary plus work-based compensation. The
base would change based on the prior years income and addi-
tional payments would come from RVUs. Work Relative
Value Units (WRVUs) are a unit of measure that is used to
calculate physician payment for a specific procedure per-
formed. RVU models are commonplace and take into
account the complexity of the cases performed. A surgeon
may decide to pick a volume/complexity mix that works well.
A more complex case requires more work and generates
more RVUs and inpatient management time while an ambu-
latory setting may allow easier, high volume low RVU cases.
The number of RV Us is ultimately multiplied by a base pay-
ment that accounts for regional cost of living, your specialty,
and perhaps additional amounts to reflect productivity.
Because the formulas can be confusing, I asked that quarterly
reports of my RVU work be provided along with the associ-
ated income as if I were on that model, while I developed my
practice. The models are for the most part fair and are calcu-
lated by various agencies to help hospitals recruit and retain
physicians. Some RVU models do not use a base level of sal-
ary but tiers to reflect different amounts of work; at the first
tier, the RVU payment multiplier is lowest, rising for the next
tier(s). Other payment models can use billing or collections
and sometimes employers will pool those payments for a
group of physicians to allow for practice variations and dif-
ferences in productivity. If your salary is based on billing or
collections, and you change jobs, there may be a large amount
of money that will be pending (accounts receivable) as you
wind down and it is best to discuss how and to whom this
amount will be distributed once you leave and the money
arrives. RVU models can be advantageous in some settings
with a poorly insured patient populace as the wRVU for a
surgeon does not depend on how much is actually collected.

Benefits should be available including healthcare, provi-
sions for retirement contributions or even an employer
match, malpractice coverage, CME funds or meeting and
travel funds. New equipment purchases for specialty
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procedures, office space, physician extender support, dis-
counted disability, and life insurance can also be part of a
benefits package. Generally speaking, the larger the hospital
the better the benefits, and while my hospital provided a very
nice office space and excellent staff, there was little in the way
of CME funds and no budget for physician extenders.

Loan repayments are not common but exist in underserved
or critical access hospitals, and through the uniformed ser-
vices as well as eight governmental agencies: National
Institutes of Health; Food and Drug Administration; Centers
for Disease Control; Alcohol, Drug Abuse, and Mental Health
Administration;Health Resources and Services Administration;
Agency for Health Care Policy and Research; Agency for Toxic
Substances and Disease Registry; and Indian Health Service.
For the eight governmental agencies, most will not support
clinical surgery but may support related research, with the
exception of the Indian Health Service. I know of surgeons in
the Indian Health Service and in the Army and Navy; each of
them has had challenging but gratifying experiences and
careers. Both military and nonmilitary services are run with
specific requirements and promotions as well as duty obliga-
tions. These will be discussed in a later chapter. Major addi-
tional benefits beyond loan repayment include exposure to
global health and the ability to directly contribute to under-
served populations, paid leave, travel benefits, and retirement
benefits. Outside of these special government agencies, it may
be worthwhile to ask about loan repayment from a prospective
hospital employer in an underserved or rural area.

Malpractice coverage comes in two flavors, occurrence
based and claims made. Private practice physicians will need
to purchase this independently, but this is important to under-
stand for any surgeon, particularly if there is any job or loca-
tion change. Occurrence-based coverage allows you to change
jobs or location and still be covered for the care delivered
before the change. Claims-made coverage requires the pur-
chase of a “tail” policy to allow coverage for any claims that
arise after you leave. The individual surgeon may pay for this;
however, it is common to negotiate this coverage with either
the previous employer or the new employer.
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Summary

Ultimately, there are more choices and more benefits
available to surgeons today than there has been in the past.
While payments have decreased and have become bundled,
and administrative burdens have increased, a surgical career
remains highly gratifying, and can be tailored to suit an indi-
viduals needs. There is no perfect job, and compromise is key
while understanding the various modes of employment. I
again emphasize that priorities should be given to personal
needs, whether that is a salary goal, work-life balance,
research, teaching, high complexity, low complexity, geogra-
phy, service, or loan repayment. Some of the best advice
comes from peer networking and mentors whether formal or
informal, and meetings at professional societies. Some of the
best job opportunities come from the same. Many of the con-
cerns in choosing a job in various environments are listed
here and hopefully each describes the atmosphere of that
environment well. Choose based on your own research and
ask important questions of your future employer and future
peers. Remember that your needs may change or evolve over
time, and in no way should you feel tied to one job for life.
Finally, any job that you take will benefit from your own hard
work, keeping in mind that the first several years require
patience and extra dedication so that your expectations come
to fruition.
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Chapter 3

Contract Negotiations: Pitfalls
and Traps When Reviewing
Your Contract

Charles Paget and Allison Farris

Introduction

The most important thing to recognize is that signing a con-
tract is a process of negotiation. You have interviewed, and
the practice or hospital wishing to hire you makes a contract
offer. Now the fun begins. A contract can elucidate a lot
about the job, the expectations, and the dark secrets the
potential employer may not want you to know. It should also
lay out the conditions of employment in years to come and
how one becomes a partner. Even if you expect that this is
only an initial contract and new one will be offered after the
first years of practice, it is vitally important to get the initial
contract right.
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Basics

Much of contractual text is about money, and most people
focus on guaranteed salary and potential income. The well-
advised negotiator understands that the amount of money is
less important than other issues. If you are not happy and
successful in your practice, you are not likely to stay. If you
and your family are not happy living in this new location, it
does not matter how much you are paid. Finally, if you feel
you have been treated unfairly, even if this is subjective and
you are paid well, you will not stay. A clear understanding of
expectations, both those stated explicitly in your contract and
those not clearly stated, contributes more to this sense of fair-
ness than anything else might. The most important factor in
negotiating a satisfying contract is preserving the sense that
you are valued as a person and a surgeon, and decreasing
surprises to come.

Non-compete clauses are inserted to prevent a physician
from being supported by a private practice or hospital for the
first several years, only to leave for independent practice or a
place in a competing group. The employer has invested
money in you as a new employee and wants protection for
this investment. If you are going to a small town with a single
hospital or single private practice, this clause is largely unim-
portant, as if you do not like the situation you are more likely
to leave town. If you intend to stay in the area, these clauses
increase in importance. Non-compete clauses usually specify
a geographic area (i.e., a 20 mile circle from the primary
office) and a time limit (such as 1-2 years). The feasibility of
enforcing these varies by state. Often there is buyout clause
(1 year salary, their investment) or ways of negotiating out of
this. If the hospital thinks a provider will continue to bring
business to them, they may allow an employee leaving with
proper stipulations.

There are several methods for moving from employee to
partner in a private surgery practice. Some practices require a
buy-in after a certain period of being an employee (usually 1-2
years). Other groups may require you to work for a certain
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period of time (maybe 4-5 years) until you are made a partner.
Much of this depends upon your salary guarantee. If you are
paid near market average for a general surgeon at the outset,
the corporation that is employing you will lose money on you
in the first several years. The expectation is that after an appro-
priate learning curve and ramping up of your practice, the
income you bring in will offset this loss. This would suggest that
in years 3-5 you are paid less than you are actually earning to
offset the loss from the first few years. All of these methods are
fair in the long run under the right circumstances.

“Buy-in” refers to when a new partner is required to put
forth a certain sum of money to purchase shares in the corpo-
ration that is the practice. Typically a “buy-in” is for an equal
share in the practice, i.e., for a group with four partners the
buy-in would convey one quarter of all assets. Note this
includes only hard assets such as building cost, computers, and
equipment. Many practices separate the building ownership
from the rest of these assets and the practice rents the space,
even if several partners own the building. Often the hard
assets are less than $100,000 in a small practice, so the buy-in
is not that onerous. Those who are buying into a practice
should make sure the buy-in (or stock in the corporation) is
recoverable if you leave the practice, and understand how
these assets may be recovered.

Signing Bonuses and Other Ways to Sweeten
the Deal

Several other incentives can be added to a contract to
sweeten the deal. These often depend on the difficulty of
recruiting to the position and the expected income you can
generate for the practice. The first of these is a signing bonus
that can be paid well prior to starting the job. If you have
family expenses and little savings upon graduation, a signing
bonus can help a lot. Moving expenses are often negotiated
into a contract deal as well. Medical school loan forgiveness



36 C. Paget and A. Farris

is available in some rural areas and especially in critical
access hospitals. These can be substantial and worth losing
money on other salary if your loan debt is sizeable. Money for
continuing education, disability insurance, and health insur-
ance are all part of the contract in many cases, especially
when working for a hospital or large multispecialty group.
Each of these is a separate but related part of the negotiation.
The employer may be willing to give you a larger signing
bonus but decrease the salary guarantee, effectively front
loading your yearly salary. You may not get everything you
ask for, but you cannot know until you ask. Finally, retirement
plans and contributions to a 401K (private practice and for-
profit corporations) or 403B (not for profit corporations) are
important, and these need to be considered when evaluating
the employment offer. In a private practice group, you typi-
cally finance your own 401K, essentially trading take-home
pay for investment as pretax income in your retirement plan.
Within a larger corporation, part of retirement usually comes
out of your salary, as above, and is matched by the
corporation.

Models of Reimbursement

You need to understand the concept of risk and reward in
terms of salary and bonus calculation. The more money you
are guaranteed, the lower the ceiling for your top earning,
and vice versa in a properly written contract. Some groups
split earnings equally amongst the partners. The benefits of
this model include decreasing competition among members
of a group, but it only works if the same work ethic is shared
amongst all the partners. The opposite extreme is a pure pro-
duction model, or “eat what you kill,” where each partner’s
earnings are directly garnered from his or her collections.
This means any low pay or no pay patients, which are often
those patients seen by the junior partner, produce signifi-
cantly less reimbursement for time and effort expended.
There are also a variety of very good hybrid models, consisting
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of a base salary plus some percentage (often 25-50%)
derived from production. The measure that is used for deter-
mining production is important. Production measured on
collections rather than billings tends to favor the established
partners. Well-insured patients often seem to make it to the
senior partner, while the uninsured are seen by the new part-
ner. Many larger groups or hospital-owned practices base
production on relative value units (RVUs) that are available
across specialties and offer a measure of production that is
not based on collections. In an RVU-based system, payer mix
does not affect physician productivity numbers.

Payment for anyone in a surgical practice is based on the
following concept: you bill a certain amount and collect a
percentage (typically 30-50%) of that. Overhead costs (rent,
employee salaries and benefits, and liability insurance) are
subtracted from collections. The amount remaining is avail-
able to pay the physicians. In the older purely production
model, physicians essentially worked for the first 3-4 months
to pay the overhead for the year, then everything made
beyond that was take-home pay. This meant a partner with
25% more collections might make twice the salary as each
partner contributes an equal amount to overhead. Although
this system seems to reward the more industrious, it actually
tends to preserve the status quo. It also tends to produce
competition between partners. As overhead began to creep
up, and simultaneously collections decreased, the number of
months worked to cover overhead stretched from 3-4 months
to sometimes 6-9 months. However in the RVU model, the
first and last RVU earn the same amount for the physician,
with the larger corporation taking both the risk of falling
short of the overhead and the benefit of surplus collections.
RVU systems can be based purely on production, but are
often hybrid systems where a base salary is given and any
RVUs generated beyond a certain level are compensated on
a dollar amount per RVU.

You are unlikely to change the model of reimbursement
during your negotiation, but it is important to understand the
various models and how they could affect you. The number of
partners in your group, the number of surgeons in town, and
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the overall growth of medical care (or lack thereof) will affect
your production, as a new surgeon, more than that of any
established partners or practices.

Initial Contract Versus Long-Term Agreement

Some contracts are written to cover only the first few years of
employment. If they do, you absolutely need to see a copy of
permanent contract or partnership agreement. Also the ini-
tial contract needs to specify the pathway and expectations
that lead to partnership. The expectations on a year by year
basis need to be spelled out and a goal of the negotiation is
to determine if these are realistic. Many contracts have a
hefty guarantee for the first year but expect the new surgeon
to be able to fully support themselves by the second or third
year. As with many of the other parameters discussed, the
more risk you assume financially, the more the financial
upside should be in terms of possible bonus beyond base sal-
ary. If the position is as an employed surgeon, as is typical
with a hospital or large healthcare employer, the contract
may not change after the first year as you are not progressing
towards partnership. These contracts will still have methods
by which your salary grows over the years and you need to
understand these methods.

Malpractice Insurance

Most contracts include the type of malpractice insurance
offered and how it is paid. Malpractice insurance may be part
of your overhead in a private practice group and is paid in
pretax dollars as a business expense. As an employee of a
hospital/health system, malpractice insurance is simply part
of employment and may not be a line item expense. It is more
important to know if the policy is a claims-made policy or
occurrence-based policy. An occurrence-based policy is
clearly preferable. An occurrence policy protects you from
any covered incident that occurs during the policy period,
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regardless of when the claim is filed. Claims-made policies
provide coverage for claims only when BOTH the alleged
incident AND the resulting claim happen during the period
the policy is in force. Claims-made policies provide coverage
so long as the insured continues to pay premiums for the
initial policy and any subsequent renewals. If you move your
practice or retire with a claims-made policy, you are required
to purchase “Tail Coverage” from the insurance company
that covers any events that occurred during the insured
period but were filed as claims after the policy ended. The
longer you are in practice, the higher the cost of the tail cov-
erage, and it is often several times the annual premium and
can be greater than a year’s salary. Occurrence policies are
increasingly difficult to find, but the larger healthcare entities
often self-insure and can offer these occurrence policies. One
exception to tail coverage occurs when a practice decides to
switch malpractice carriers. In this case, the new carrier usu-
ally covers any claims made under the new insured period for
incidents that occurred during prior coverage, in addition to
claims from incidents that occur during the new period. This
makes switching insurance carriers based on competitive
rates realistic.

Getting Out of a Contract

A significant percentage of new surgeons will spend only 2-3
years at their initial job, indicating a lack of fit or failed
expectations. This works both ways as you may not have your
contract renewed or you may not be offered partnership. The
initial contract should spell out the period of time within
which this decision is made. Many surgeons will also move for
career advancement or new opportunities. Most contracts
allow surgeons to walk away from their contract without pen-
alty if they are leaving the area. However, you may be
required to stay a nominal length of time (2-3 years) or pay
back the signing bonus or salary guarantee. Salary guarantees
are becoming the norm for at least the first year of practice,
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and most employers wish to protect this investment. It is
important to know what amount of production (as measured
by collections or RVUs) allows you to cover your salary. It is
likely you will not cover the guaranteed salary in your first
year of practice, so it is necessary to know what your obliga-
tions are in terms of paying this back if you choose to leave
the practice. It is also important to know what occurs if you
exceed production expectations. Leaving a contract but stay-
ing in the area is a more tricky proposition and the wording
of the original non-compete clause becomes important. A
surgeon in private practice who operates at a hospital brings
about a half million dollars to that hospital annually in ancil-
lary charges, radiology, operating room charges, and inpatient
reimbursement. If you have chosen to leave the employment
of the hospital, you may be able to negotiate your way out of
the contract if you continue to operate and admit at that hos-
pital. The hospital will continue to benefit even if you do not
directly work for them. Alternately you or your new employer
can buy out your contract from the previous employer, thus
allowing you to remain in the same city. These all depend
upon local needs, employment structure, and your willingness
to compromise.

Considerations

A few points to consider if you are new surgery residency or
fellowship graduate: you will not be nearly as efficient or fast
in the operating room. You will need to learn a new system of
clinic, hospital, and support staff and adapt them to your own
needs. Typically you will be sent fewer and less healthy
patients initially. If you have been in practice for a number of
years, this change is less noticeable. Specialist bringing new
talents to an area often becomes busier faster than general-
ists. That all being said, it likely will take you 3-5 years at least
to get to a level of efficiency that allows you to earn that
amount upon which most measures of average salary are
based. Employers know this, and account for it when calculating
salaries and bonuses. They also realize that everyone’s work
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ethic and desire to produce varies a great deal. Understand
that fair contracts are fair for both sides. Many surgeons
would not want the contracts that come with the highest sal-
ary as that requires the highest production which can affect
time with family and availability for teaching. It can also
engender the feeling that your only purpose is production
rather than why you got into medicine in the first place.

When reading an offer, consider if it is a modification of a
contract a 1000 physicians have signed, or if it is one of the
first the prospective employer has written. In the latter case,
there is likely much more latitude for change. In the former,
you probably have limited room for negotiation but the main
negotiation point will be base salary. The negotiation often
demonstrates the trustworthiness of your future employers
and the factors important to them.

Finally, be aware that median incomes for surgeons vary
widely based on a number of factors. One key driver of
median salary is geographic area, but surgical specialty,
population of the area, and healthcare needs can also have a
great effect. More information on physician salaries can be
found from a variety of sources including MedScape, and
some research in this area can be very beneficial when evalu-
ating offers.

As mentioned previously, many contracts include produc-
tivity measures based on RVUs as this gives a standard mea-
sure of production that is not influenced by payor mix, unlike
either billings or collections. Compensation correlates directly
with RV Us as indicated in Table 3.1. Compare the number of
RV Us produced by surgeons earning in the 25th percentile to
those earning in the 75th percentile. As expected, increased
RVU productivity has a direct effect on compensation. Also
remember this data presents total compensation including
base salary, bonuses, and the value of all benefits for surgeons
at a given percentile. It has been reported by the Medical
Group Management Association (MGMA), an organization
that collects data for larger organizations to see what com-
petitors across the country are paying. The quoted numbers
are for private practice, and a separate set of data is available
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TaBLE 3.1 General surgery RVU and average compensation by
percentile®

25th 75th 90th
Percentile Median Percentile Percentile
RVUs 4951 6750 8709 11,017

Compensation  $321,262  $395,456  $504,323  $645,687

"MGMA Data, 2015 report based on 2014 data. ©2015 MGMA. All
rights reserved. Data Extracted from MGMA Datadrive

for academic practice. Although it illustrates the relationship
between RVU production and compensation, there is no
indication in this data of the amount of compensation derived
from other sources. A section leader at a major institution
may only be producing the median number of RVUs but is
also paid for his administrative time so that his total salary is
much higher than his production numbers would indicate.
This may explain why data from MGMA shows much higher
compensation than what is reported in the Medscape survey.
Also, an institution may pay significantly more to certain
subspecialists in order to keep a service available. As such
MGMA data gives only a rough approximation of what is
actually being paid. Understand that larger institutions have
this data and use it to guide their salary structure. They also
may demand other forms of work such as administrative or
teaching time in addition to clinical production to justify
these salaries.

Red Flags to Avoid

There are several red flags that should make you think twice
before agreeing to a contract. One example is a partner’s
family member acting as office manager. Another example is
if partners within the group are already distrustful of one
another. In this situation you, as the new employee, are
placed in the awkward position of negotiating between the
established partners. Avoid any practice offer where there is
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not a clear need for another surgeon in town or in the group;
a desire to increase the call pool is never a good reason to
hire another surgeon unless there is also plenty of business to
go around during the day. Finally, think carefully before being
hired by a solo practitioner as his or her initial partner. If this
is just prior to retirement, get a projected retirement date set
in writing. For this arrangement to be succesful, a practice
that was supporting one surgeon would have to increase its
production by 75-100% at least in the short term. It is much
easier to become the fifth surgeon in a group of four where
the marginal increase is only 15-20%. A group or surgeon
that is planning to hire a new partner should, in the short
term, be willing to see their own production fall. If they have
not realized this or are unwilling to give up some of their
income for the benefit of having a new partner, they are not
being realistic.
Let’s conclude with some examples.

Example 1

You would be the fifth member of a private practice that
recently saw retirement of their senior partner. The present
four members are working to the point of exhaustion. They
are in a mid-sized town with six other general surgeons in
the area. The hospital is doing well and the area is growing
in population. You are offered a generous first year salary
but with bonus only if you exceed 9000 RV Us. In that case
your bonus would consist of 25% of excess collections.
Your salary is to hold steady for 5 years and then you
become a partner.

Consider, is this contract fair or not fair? How busy do you
expect to be?

Example 2

You would be joining a three surgeon group in a small town
that has recently lost their junior partner. They are the only
surgeon group in town. They offer you a low entry salary but
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with bonus if you exceed collections needed to pay your own
overhead and salary. Overhead is split percentage wise by
collections, i.e. the partner with highest collections pays
the highest proportion of the overhead. The bonus is a direct
dollar for dollar amount after coverage of your guaranteed
salary and overhead.

Is this contract fair or not fair? Again, how busy do you
expect to be?

Example 3

You would be joining a group of ten surgeons practicing as
part of a large, multispecialty group owned by a hospital. You
are offered a base salary which is near the average for the
region. The contract states you are expected to generate 7000
RVUs the first year and will be paid extra for every RVU
beyond the 7000 threshold. There is potential for a bonus that
is dependent upon multiple factors that change from year to
year based on the hospital’s goals. Each year your base salary
can be changed based on your production from the year
before but will never decrease by more than 5% per year.
Your base salary will mirror the RVU target so that as base
salary goes up, the RVU target goes up. You inquire about the
language of the contract and are told this is same contract
offered to every physician employed by the hospital regard-
less of specialty with the only differences being base salary
and the amount of expected administration time.
Fair or not fair? How busy will you be?

Example 4

You would be the first partner of a 50-year-old surgeon
whose practice has been very successful and who has been
pushed by the local hospital to recruit a partner to this
smaller market. The five other surgeons in town are all in
private practice. The hospital believes the volume is growing.
They have capacity for growth and feel this will continue. You
are offered a 1 year guarantee of $300,000 by the hospital.
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You will split the overhead with your partner. Any collections
of yours beyond overhead will go towards your salary with
the hospital kicking in to make up any difference. Second
year you are on pure production model and the hospital is no
longer guaranteeing your salary.

Fair or not? How busy?

Example 1: Discussion

This group expects you to be busy out of the gate, and if you
are not it will be your own fault. A 9000 RVU goal for
the first year out of training is a mark you are unlikely to
achieve. The group has offered you what they estimate you
will average over 5 years. They should be willing to show you
their average RVU production and one would expect them to
be in the range of 10000 per year. If you fall far short of col-
lecting what they are paying you for the first 2 years they may
not renew your contract. The minimal bonus is a signal
that they are taking a risk by paying a high salary guarantee.
Overall, this offer indicates that they want a long-term part-
ner and this is a good position.

Example 2: Discussion

This is a fair offer, but do not expect the group to help you to
become busy right away as it is not in their best interest. Be
skeptical as to why the junior partner left. He may have never
been able to compete with the two older, more established
surgeons. This is a contract that can be good if you are willing
to stay a significant amount of time and establish yourself, so
this needs to be a location in which you and your family can
happily live long term. The economic health and growth of
the area will be important factors in deciding to take this
offer. It is very reasonable to ask to speak to the prior partner
who has left, and one would expect the remaining senior part-
ners to introduce you to him or her. This stipulation allows
you to gauge your prospective partners’ honesty and
transparency.
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Example 3: Discussion

This contract is fair. You have significant downside protection
and the ability to increase your earnings. Your chief negotiat-
ing point would be the starting base salary. It is difficult to tell
from the information provided how busy you may be, the
relative number of surgeons (increasing or decreasing), any
new talents you bring to the area, and the nature of your
practice. A practice which is mostly electively scheduled
operations takes longer to build than one in which you are
scheduled to staff an inpatient service for a week at a time.
The RVU estimate is realistic for the first year, and the con-
tract has built in plans for re-evaluation on a yearly basis. This
offer from a larger, multispecialty group likely has multiple
non-salary benefits as well, so total compensation needs to be
big part of the decision.

Example 4: Discussion

This is very risky contract after the first year. Increasing a
single person practice to a two person partnership will
require nearly doubling the production of the practice, which
seems unlikely to happen. Secondly, the established surgeon
has no incentive to help his new partner increase his or her
business. It is impossible to tell how busy you will be. This
contract needs a clearer statement of long-term plans and
better contribution by the senior partner or hospital. This is a
contract that may mean you are looking for a new job in two
years, or it may work out well. You and your family’s willing-
ness to move if this does not work out is an important point
to consider prior to accepting this offer.

Conclusion

When evaluating an employment contract there are many
factors to contemplate. Every applicant must weigh his or her
priorities when considering an employment offer. For exam-
ple, some may wish to maximize earning potential early with
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the plan to move to another position after a few years. Others
may be looking for a long-term fit with a larger portion of
reimbursement contributed by retirement and other benefits.
There is no correct answer for which factor matters most as it
varies for each individual. Do be sure to be honest with your-
self and your potential employers about what you are hoping
to achieve through the negotiation. The input of your family
can be invaluable, as they will be sharing this journey with
you. Finally, though you are now armed with a basic knowl-
edge of contractual jargon and the underlying meanings, it is
always beneficial to have a trusted mentor review a contract
prior to acceptance. With a firm understanding of what to
expect and an idea of what your priorities are, plus a little
guidance along the way, you are sure to find a satisfying con-
tract that will fulfill your personal and professional goals.



Chapter 4

How Do I Get Paid:
Medicare, Medicaid,
Insurance, Billing Pearls
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Introduction

However you are paid and whatever type of practice you join,
you need to know how to bill to justify your salary. Whether
you are in a large hospital-owned practice where reimburse-
ment is based on RVUs or in private practice and paid out of
accounts receivable, maximizing billing improves reimburse-
ment and eventually your take-home pay. Many surgeons
think billing is too complicated for them to bother learning
and would rather send operative notes to their coders and
hope for the best. But there are many good reasons why
every surgeon needs to understand billing.
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You will always miss opportunities to be paid if you do not
understand the rules. Imagine a professional football coach
that did not know the ever changing NFL rules, and how dif-
ficult it would be for that coach to win. Taking this a step
further, millions of fantasy football fans watch and know
every rule of the NFL despite yearly changes. Surely, every
surgeon is as capable as any of these fans; it is simply a matter
of motivation. Understanding which words or descriptions
identify an operation as more complicated, and therefore
more highly reimbursed, will allow the surgeon to use these
descriptions upfront. Knowing that there is a more appropri-
ate code will allow for better compensation. You only need to
know how to document to justify the code for which you are
expecting to be paid.

Several decades ago, the most important part of billing
was based on procedures done in the operating room. But
reimbursement for operations has shrunk and patient man-
agement encounters have become more highly valued. Now,
billing for each of the components of care has become more
important. The relative value of a complex oncologic resec-
tion will always be higher than that of an office visit, but
billing for all periods of care regardless of their relative
worth can increase production by 20-40% and increase
take-home pay by even more. Think of it as filling your bas-
ket with eggs. Some of those eggs may be worth a lot more
than others, but if you spend your effort on only the high
value eggs, you will miss the abundance of lower value ones.
At the end of the day, you need to fill your basket and the
value of each egg matters less than picking up every one
available.

The following paragraphs will define and provide exam-
ples of various terms used in billing and coding. Sample surig-
cal scenarios with their appropriate CPT codes are used to
illustrate the process. Do not get hung up on memorizing
CPT codes, modifiers, etc. and focus instead on broader
concepts.
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RVUs, Billings and Collections

Any service performed can generate a bill to the patient or
his or her insurance company. You send the bill with a
description of the procedure (see CPT below), associated
diagnosis (see ICD-10 below), and a charge. What you get
paid though is almost never the entire charge. Historically
charges were based on the highest amount that was likely to
be paid and often have not changed or have increased within
the last several years. However, the amount actually collected
has gone down markedly. Billings measures the total amount
billed while collections indicates the amount that is actually
paid. When you sign a contract with an insurance company,
you or your practice agrees to accept their fee schedule and
generally be paid less than you are billing. Also, in some situ-
ations you may bill a patient but never be paid, particularly
with uninsured patients. Billings are always higher than col-
lections, and collections are based on payer mix. Payer mix
refers to the relative percentage of privately insured,
Medicare, Medicaid, and self-pay (uninsured) patients.
Generally private insurances pay the most while self-pay
patients pay the least. Medicare and Medicaid typically fall
somewhere in between in terms of collections. Relative Value
Units (RVUs) are nonmonetary measure of the value of a
procedure or service. RVUs are useful as they do not vary
with payer mix and represent a work value. They also allow
comparison across specialties. Generally, the higher the RVU
value the greater the reimbursement, but this is not a linear
arrangement. Patient care services should not be disparaged
as a billing source. If done correctly, these can earn as much
as procedural billings. Average RVU production varies a
great deal amongst different specialties, and specialties that
generate higher RVU values are generally paid more.
Specialties with higher salaries typically are paid a higher aver-
age dollar amount per RVU. Physicians are never paid solely
by the number of hours worked.
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CPT Codes

CPT is a five-digit code that represents a billable act of care.
The complexity and difficulty of a procedure determines the
appropriate CPT, which determines allowable charges and
associated RVUs. CPT codes are not specialty specific, and
the same procedure done by two different specialists is reim-
bursed the same amount. Most operative procedures have
specific codes but for new or rare procedures an unlisted
code can be used. Generally, it is better to pick the most
appropriate code and use unlisted codes sparingly as unlisted
codes reimburse inconsistently. Unlisted codes require a
greater amount of documentation, do not reimburse as
quickly and require a higher amount of administrative over-
head to deal with denials or requests for more information.
Moreover, most RVU-based reimbursement systems fail to
recognize the work of procedures documented with unlisted
codes as the unlisted code has no RVU valuation in the
Centers for Medicare and Medicaid Services (CMS) database.
However, for newer procedures, unlisted codes may be the
only viable option to gain reimbursement.

There are codes for both Evaluation and Management
(E&M) and procedures. Examples of E&M codes are those
for office encounters, inpatient consults, and ED admissions.
Further there are modifiers for these CPT codes that can do
several things, including allowing you to bill multiple codes
on the same day or within the global period. Some modifier
codes allow for billing on the same day as the initial evalua-
tion. CPT codes are grouped by procedure type with the fol-
lowing classes: 1xxxx for skin and soft tissue codes; 2xxxxx for
orthopedics; 3xxxx for vascular codes; 4xxxx for gastrointesti-
nal; Sxxxx for urology, gynecology, and endocrine; 6xxxxx for
neurosurgery and ophthalmology; 7xxxx for radiologic inter-
pretation; 8xxxxx for pathology and lab procedures; and
9xxxx for E&M. A general surgeon may use codes from all of
the above categories, but skin, gastrointestinal, vascular, and
E&M are the most frequently used. CPT codes must be
linked to an ICD-10 code that represents the diagnosis for
which the procedure or evaluation is performed.
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Global Period

The care of patients after a procedure includes all appropri-
ate postoperative treatments and is termed the global period.
The length of the global period varies depending on the pro-
cedure performed. Endoscopy procedures have no global
period. Minor procedures, such as removal of skin lesions,
drainage of an abscess, mass removal, and other procedures
that can generally be done in the office, have a 10 day global
period. The location at which a procedure is performed does
not change the global period. Resection of a skin cancer in
the operating room has the same 10 day global period as a
resection done in the office. Major procedures, generally
those that are done in operating room, have a 90 day global
period. The global period includes the 24 h prior to the pro-
cedure as well. For example, endoscopy procedures are con-
sidered zero day global codes, meaning that 24 h prior to the
procedure and all events on the day of the procedure are
included in the global period. Care unrelated to the primary
problem is not included in the global period but documenta-
tion must make it clear that a seperate issue is being assessed
and treated. Evaluation and Management (E&M) proce-
dures done in the global period require an appropriate modi-
fier. Also evaluation or treatment that is not part of the usual
postoperative care is billable. This could include critical care
delivered in the postoperative period or the treatment of
complications not directly related to the procedure. This is
where discussions with your coders become very helpful.

Modifiers

Modifiers are two-digit codes added to CPTs to clarify coding
and often allow multiple codes to be billed on the same day
of service or allow payments for CPTs billed within the global
period. Common modifiers used in general surgery include
the following:
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Bilateral-50: Bilateral inguinal hernias are repaired. Bill
49505 and 49505-50. The first procedure is paid in full and the
second at a reduced rate, usually 50%.

Decision for surgery-24 (office) or -57 (inpatient): This
explains that you evaluated the patient and made a clinical
decision to operate. Example: You see and evaluate a patient
with right lower quadrant pain and decide to operate on them
for appendicitis. The codes billed are 99222-57 and 47590. The
E&M code otherwise is not paid on the day of surgery. You
are not allowed to bill an E&M code on the day of an elective
surgery when you update the history and physical.

Separate procedures-59: You perform two separate CPT
codes on the same patient on the same day, generally this
requires separate incisions. Example: You place a port-a-cath
the same day as a laparoscopic right colectomy. As they are
generally not done together or through same incision, you bill
44205 (lap right colectomy, primary procedure), and 36561-59
(port-a-cath insertion). The first procedure is paid in full and
subsequent procedures are paid at a reduced rate that is state
dependent. The better paying procedure should be billed
without the modifier.

Return to OR staged (planned)-58: This covers procedures
done within the global period after the initial operation when
the subsequent operation is clearly planned. Example: You
do an open breast biopsy that returns cancer, you return to
OR in 7 days (within the global period) for a simple mastec-
tomy. The appropriate codes are 19120 (open breast biopsy)
on the day of the initial surgery and 19303-58 (simple mastec-
tomy) on the day of the second surgery. This also covers if a
subsequent procedure is significantly more involved than the
initial surgery. Both procedures are paid in full.

Return to the OR for a related issue-78: This covers proce-
dures in the global period not planned but requiring a return
to the operation room clearly related to the primary proce-
dure. Example: You evacuate a hematoma the day after an
open inguinal hernia repair. 49505 (open inguinal hernia) is
billed for the initial date of surgery and 10140-78 is billed for
the return the next day. The second procedure is paid at a
reduced rate, usually 50%.
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Return to OR for unrelated issues-79: This covers proce-
dures in the global period not planned but requiring a return
to the operating room that is clearly not related to the pri-
mary procedure. Example: You electively repair a right ingui-
nal hernia via a laparoscopic approach. The patient then
returns 40 days later with peritonitis from a perforated ulcer.
The original surgery is billed as 49650, lap inguinal hernia,
and the subsequent surgery is billed as 44840-79
(Gastrorrhaphy, suture of perforation). Both are paid in full.

First assistant—FA: A qualified resident or fellow assistant
is not available needs to be documented in note. A first assis-
tant bills the same code as the primary surgeon with FA
modifier to indicate he or she was serving as first assistant.
This pays between 10-20% of primary procedure.

For a list of frequently used modifiers, see Appendix.

More Considerations for Major Operations

Major operations are billed on the most complex portion
rather than each of the parts. An exploratory laparotomy for
lysis of adhesions with bowel resection is billed only as a
small bowel resection. Billing for each of these parts is
considered unbundling. To maximize the efficiency of your
billing, use the appropriate code for the most complex part of
the operation. Avoid unspecified codes unless no other codes
apply. Procedures occurring subsequently in the global
period need appropriate modifiers and the choice of an
appropriate modifier is reflected in the amount paid. A
return to the operating room is paid at about 50% when it
occurs in the global period unless the return is planned at the
time of the original operation or is more extensive (in which
case a modifier 58 is required). A laparoscopic procedure that
is converted to open is billed as an open procedure.

Multiple procedures will pay 100% for the first code and
less on each subsequent procedure. The percentage paid on
each subsequent procedure varies from state to state. For pro-
cedures performed at the same visit by two or more different
surgeons, each surgeon bills for his or her procedure indepen-
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dent of the other. For example, a right oophorectomy per-
formedby a gynecologist at the same time as alap appendectomy
would each be paid in full. Procedures performed by the same
surgeon via different incisions will often pay at half their value
(for example,simultaneous right and left inguinal hernia repairs
or a PEG at the same time as a port-a-cath placement). Add-on
codes are special in that they pay in full in addition to the pri-
mary code, i.e., mobilization of the splenic flexure is an add-on
code for left colon procedures. Placement of a feeding jejunos-
tomy is another add-on code. Several of the procedures done
by length or size have add-on codes to increase size. For
example, in complex closure of 14 cm axillary wound, appro-
priate billing includes CPT 13132 (complex closure axillary
wound 2.5-7.5 cm) and CPT 13133 billed twice (complex clo-
sure axillary wound additional length up to 5.0 cm).

For multiple endoscopic procedures, reimbursement is typi-
cally 50% for a procedure with a separate approach. Thus
EGD would be paid at 50% if performed at the same time as
a colonoscopy. Reimbursement for multiple endoscopic proce-
dures with the same approach is more complex. For example,
tattooing a lesion (CPT 45381) and snare polypectomy (CPT
45385) are paid as the stem procedure (diagnostic colonoscopy,
CPT 45378) plus the difference between the stem and each of
the other procedures (45385-45378 + 45381-45378). This
amounts to a modest increase in what is reimbursed.

Hernia Billing

Hernia billing includes some special considerations regarding
the differences between inguinal and ventral, laparoscopic
and open, use of mesh in repair, patient’s age, and status
of hernia. First we will consider open hernia repairs. Open
inguinal hernia CPTs always include mesh, if used, and are
divided into reducible, incarcerated or non-reducible, and
strangulated. They are further stratified by initial or recurrent
with a separate category for sliding hernias. Finally inguinal
hernia repairs in patients under 6 month of age, 6 months to 5
years old, and over 5 years old each have different CPT codes.
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Open umbilical and epigastric hernia repairs have separate
CPT codes that always include mesh and are separated only
into reducible and nonreducible. Open incisional and ventral
hernias are considered the same, but they are divided into
initial or recurrent and reducible or nonreducible. Use of
mesh is a separate add-on code (49568) for ventral and inci-
sional hernia repair. Further, open repair using a retrorectus
mesh and separation of components (TARS repair, for exam-
ple) can be billed as the separation of components, (15734,
myocutaneous flap, trunk) in addition to the hernia repair
codes. Commonly both sides are mobilized so a bilateral
muscle flap code is utilized. For example, a large reducible,
incisional hernia repaired with bilateral transversus abdomi-
nis release and mesh placed in retrorectus space can be billed
as 49560 (initial repair ventral or incisional hernia, reducible),
15734-59 (code and modifier for a myocutaneous flap) and
15734-50-59 (code and modifiers indicating a bilateral myocu-
taneous flap) and 49568 (add-on code for TAR). Finally, there
is separate code for open repair of a Spigelian hernia.

Laparoscopic codes all include mesh, so an add-on code
for mesh is not appropriate in these cases. Laparoscopic
inguinal hernias are separated into initial and recurrent her-
nias. Laparoscopic umbilical, epigastric, Spigelian, and ven-
tral hernias are all grouped together under two codes splitting
reducible hernias from nonreducible. Laparoscopic repair of
incisional hernias is divided into initial and recurrent repairs
and again by reducibility.

Outpatient E&M Codes and Associated
Minor Office-Based Procedures

There are separate codes for the initial evaluation and subse-
quent office visits for outpatients and for initial evaluation
and subsequent daily charges for inpatients. Initial evalua-
tions for clinic visits are subdivided into initial management
codes (9920x) and consult codes (9924x). Consults pay better
than equal level initial management codes but require
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specific documentation. The exact language used by both the
requesting physician and the consulting physician is impor-
tant. There has to be a request from another physician that
uses the specific language of consultation or evaluation
regarding a specific clinical problem or symptom. “Refer to
Dr. Smith for gallstones” is not considered appropriate lan-
guage of request to justify a consultation. The consult note
must include the verbiage “Patient seen in consult at the
request of Dr. Smith for x,” and a copy of the consult note
must be sent back to the physician requesting the consult.
Neither Medicare nor Medicaid recognizes consult codes.
Subsequent visits are billed using established patient codes
(9921x). A patient who has not been seen in three years
becomes a new patient from a billing standpoint.

Consult codes for a new problem can be applied to new or
established patients. The codes are based on complexity and
require documentation to justify each level. Documentation
requirements break down into a minimum number of ele-
ments from HPI, ROS, exam, and past medical/family/social
history elements. The elements of chief complaint include
location, quality, severity, duration, timing, context, and modi-
fying factors, and the number of elements required varies
based on the level of billing (see Table 4.1).

For each of these different levels, there is a degree of com-
plexity than should be documented. There is also a time
requirement for each of these levels (Table 4.2). For surgeons,
this is often the most straightforward means to document this

TaBLE 4.1 New outpatient evaluations and outpatient consultations.
Requirements for each element type based on level of billing

CPT code HPI ROS Exam® PMFSH
99201/99241 1 0 1 0
99202/99242 1 1 2 0
99203/99243 4 2 2 1
99204/99244 4 10 8 3
99205/99245 4 10 8 3

“For physical exam documentation, each arm counts as a separate
area. Skin is also one area
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TaBLE 4.2 Office initial visit and consult: time requirement based
on level and visit type

Time requirement (in minutes)

CPT code Initial visit Consult
99201/99241 10 15
99202/99242 20 30
99203/99243 30 40
99204/99244 45 60
99205/99245 60 80

level of complexity of care. Time spent in counseling/coordi-
nating care, if at least 50% of the encounter length, can be
used to justify the level complexity element. This means if
you spend 30 min discussing how an operation is done and
the risks/benefits, then you have justified the complexity for
a level 4 consult or a level 5 new patient encounter. Consult
codes always have a somewhat longer time requirement than
initial visit codes, and often the next level of new patient
encounter is nearly equivalent to the lower level consult code.

Office-based procedures can be billed separately with a
modifier 24 added to an E&M code. Common procedures
include punch biopsy, removal of skin tumors (benign or
malignant), mass removal, anoscopy, and abscess drainage.
Two of these are more complex: the removal of skin lesions
and subcutaneous mass removal.

Skin lesion excision is divided by benign and malignant
lesions, the size of the lesion, and the area of the body. The
size component is based on the width of the lesion including
margins. The length of the incision does not matter. If the
wound is closed in two layers, an intermediate wound closure
code can be added which depends on the length of the wound
and the area of the body.

For removal of masses below the skin, including lipomas
and sebaceous cysts, billing is dependent on body area, mass
size, and mass depth (subcutaneous versus below the fascia).
These excisions are represented by 2xxxx codes, with there
being four codes for each body area.
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Inpatient E&M Codes and Procedures

Admission CPTs are divided into only 3 codes, 99231-99233,
and, similar to outpatient visits, have associated HPI/ROS/
EXAM/PMFSH and time requirements that can be used to
justify complexity. Level 1 admissions have fewer elements
than level 2 or 3, which have the same required number of
elements but differ in the time requirement (see Table 4.3).

Consult codes are broken into five levels with similar ele-
ment and time requirements to the admission codes, as out-
lined in Table 4.4.

Subsequent visits are billed per day if the patient does not
receive an operation. These can generate significant revenue
particularly on trauma, critical care, and emergency general
surgery services. Follow-up visits on consults and admissions
are billed the same, and like the previously discussed codes, are
based on complexity but also have required elements (see
Table 4.5). Level 1 (99231) indicates an improving problem.

TaBLE 4.3 Admission E&M: Element and time requirements for
admission CPTs based on billing level

CPT code HPI ROS EXAM PMFSH Time

99231 4 2 2 1 30 min
99232 4 10 8 3 50 min
99233 4 10 8 3 70 min

TaBLE 4.4 Hospital inpatient consultation: Element and time
requirements for inpatient consults based on billing level

CPT code HPI ROS EXAM PMFSH Time

99251 1 0 1 0 20 min
99252 1 2 1 0 40 min
99253 4 2 2 1 55 min
99254 4 10 8 3 80 min
99255 4 10 8 3 110 min
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TaBLE 4.5 Inpatient follow-up

CPT code HPI Exam ROS Time

99231 1 1 0 15 min
99232 1 2 1 25 min
99233 4 2 2 35 min

Level 2 (99232) is used for a stable but not resolving issue, and
level 3 (99233) demonstrates significant deterioration of the
patient’s condition. Hospital discharges can also be billed. Code
99238 is appropriate for discharges taking less than 30 min
while 99239 are used for discharges taking longer than 30 min.

Differences with Medicare and Medicaid

There is generally little difference for Medicare and Medicaid
in terms of coding except for a few instances for surgeons.
Medicare and Medicaid no longer recognize consultation
codes and all inpatient and outpatient encounters are billed
using new patient or established patient codes on the outpa-
tient side, and patient admission and follow-up codes on the
inpatient side. Medicare and Medicaid use a special code for
screening colonoscopies, G0121 for normal risk patients, and
GO0105 for high-risk patients instead of more typical 45378
used by private insurance companies. This last item is not
often fixed by coders and is not something most surgeons
need to know. Medicare is different from other insurances in
that it offers the option of being a participating provider and
agreeing to their fee schedule that is 5% higher than that for
a nonparticipating provider. Nonparticipating providers can
charge a higher overall fee however. Medicare as the insuring
agent pays less to a nonparticipating provider and the higher
overall fee is generated by billing the balance to the patient.
Medicare still limits the overall charge to 115% of their
fee schedule. The choice to not participate exists only in the
private practice model, though in theory larger organizations
could decide not to participate.
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ICD-10

Diagnoses are specified by ICD-10 codes. ICD codes stand
for International Statistical Classification of Diseases and
Related Health Problems. ICD-10 refers to the newest itera-
tion (10th Edition) that went into effect in the United States
in October of 2015. It had been around for 10 years prior to
its adoption. It effectively changed the base 13,000 codes in
ICD-9 to 68,000 codes in ICD-10. ICD-9 was over 25 years
old and medicine has changed significantly. ICD-10 allows for
more specificity in coding. For those not familiar with ICD-9,
this probably has not been much of an issue. However, this
new coding system completely changed all codes, so those
who were familiar with common codes are now left searching
for their new counterparts. ICD-10 requires information
about laterality, if an encounter is initial or subsequent, and
more details of the condition. Electronic medical records
make this transition much easier.

Starting Practice

Starting to practice in a new location requires several steps to
allow you to be paid. The initial step is obtaining licensure
from the state medical board and the DEA. You also need to
obtain an NPI number (National Provider Identifier) which
is a unique ten-digit number and is used by both Medicare/
Medicaid as well as private insurance. Both state and DEA
licenses can take several months to obtain, and certain states,
Florida and Texas for example, take even longer and have
significantly stricter licensure requirements. Only after you
have both of these licenses can you apply for privileges at the
hospitals at which you will be admitting, seeing consults and
operating. This also can take several months to process as
they go back to at least medical school and obtain records.
Every place you work subsequently increases the length of
the process. Also, as a provider you will need to sign contracts
with each of the insurance companies prior to seeing any
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patient covered by them. So the entire process from signing a
new contract to actually being able to see patients and bill for
your services is at least 3 months and often 6 months.
Sometimes services can be billed retroactively or under your
partner’s name.

Test your Knowledge

1. Anelderly patient is seen in the emergency room with free
air in the abdomen, sepsis, and multiple medical comor-
bidities. You evaluate the patient, review the labs and CT
images, and discuss operative plans and options with
patient and his family. You document in your admission
H&P 4 elements of history, 10 ROS, 8 exam, and 3 PMFSH
and that you spent 35 min discussing with the patient and
his family and coordinating care. You go to operating room
and perform exploratory laparotomy, resection of the sig-
moid colon, and creation of an end colostomy. You mobi-
lize the splenic flexure to allow the colostomy to reach an
ideal site and place a feeding jejunostomy. What are the
appropriate codes/level of billing?

2. True or False: A plastic surgeon who does a local flap pro-
cedure will get paid more than a general surgeon doing
same procedure?

3. True or False: I remove the gallbladder of a patient, and a
gynecologist comes in at end of the procedure and removes
an ovary. I should bill just for the cholecystectomy and will
get paid the same amount as it were done as an isolated
procedure.

4. True or False: I can bill for an H&P on the day of surgery
for a patient I originally saw in the office and scheduled for
an elective procedure.

5. True or False: I can bill for an admission from the ER and
an operation on the same day for a patient seen for the first
time that day.

6. Yousee a patient in the office with a prior punch biopsy show-
ing squamous cell cancer on two areas: the left upper arm and
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the right thigh. You evaluate the patient, perform a basic his-
tory and exam, and recommend removal of both skin cancers
at that same visit. The left arm lesion is 3 cm long and 1.7 cm
wide on the upper arm. The right thigh lesion is 5 mm and
round. You remove the left arm lesion with an elliptical inci-
sion 8 cm long by 2.8 cm wide and repair this in two layers, and
excise the right thigh lesion via a 4 cm by 1.3 cm ellipse which
is also repaired in two layers. What do you bill?

Test your Knowledge

1.

99223-57 (level 3 admission with a decision to operate
modifier), 44143 Colectomy with end colostomy (primary
procedure), 44139 Mobilize Splenic Flexure (add-on code),
44015 Tube or Needle Jejunostomy (second add-on code)
False, CPT is independent of specialty.

True, and note no modifier is required. There is a two sur-
geons modifier if two surgeons are required to complete a
procedure, but as each surgeon in this example has a sepa-
rate CPT and separate diagnosis, each is billed as they are
independent events.

False, the decision to operate was made already in the
office. Even if you produce a new History and Physical,
this is part of operation billing that day.

. True. Like number one, you needed to evaluate and decide

if an operation was appropriate.

99201-24 (level 1 new patient with decision to operate),
11063 (excise malignant skin lesion of trunk, arm, or leg,
2.1-3.0 cm), 11062-57 (excise malignant skin lesion of
trunk, arm, or leg, 1.1-2.0 cm with separate procedure
modifier), 12034-57 (intermediate repair of incision 7.6—
12.5 cm of arm, leg, scalp, or trunk). Note each lesion
removed is listed separately even though they are in the
same “body area,” but an intermediate repair is the sum of
all repairs for a given body area, with body area defined by
ICD-10. If you had removed a lesion from the patient’s
face instead of the right thigh, then a separate code for
intermediate repair of the face would be appropriate.
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Final Tips

Billing between the anesthesia and the surgeon need to
match, otherwise the second bill to arrive will not initially be
paid. Some surgeons tell the anesthesiologist the codes at end
of procedure, which often they appreciate.

Working with your coder is an invaluable learning experi-
ence and can increase understanding for both the surgeon
and the coder. The coder is one of the most important of your
employees. They require ongoing education as rules for cod-
ing change constantly.

The last example showed 4-5 codes that could be used for
two skin cancers. It is less important that you know that each
can be billed for independently and the exact CPTs used. It is
more important that you document the width, including mar-
gins, of each lesion, whether it is benign or malignant, and the
location from which it was excised. A coder can then fill in the
details. In similar fashion, it is less important to know the skin
closure codes than to know what constitutes a simple, inter-
mediate, or complex closure and the need to document the
total length.

There is no way you will remember all of these CPT codes.
Having a CPT manual written by the AMA in the operating
room and office is very helpful. A good substitute is a coding
app for your smartphone called ABEO coder that is available
for free. This app was designed for anesthesiologists but is
very useful tool. Descriptions are more limited than those in
the AMA manual but still very useful, and it allows you to
save your favorite codes.

Further references include basic and advanced coding
workshops, website and hotline, all sponsored by the American
College of Surgeons.

Coding courses: https://www.facs.org/advocacy/practman-
agement/workshops
Coding bulletins and hotline: https://www.facs.org/advo-

cacy/practmanagement/cpt
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Example

A patient who has previously
undergone a hernia repair
returns within the global period
with complaint of biliary colic

Appendix
Frequently used modifiers for surgical billing
Code Use
-24 For evaluation and
management of a
problem unrelated to
the primary diagnosis
completed within the
global period
-25 For evaluation and

management of a
problem unrelated

to the reason for a
procedure completed
on the same day as the
procedure

-50 To indicate bilaterality

-53 To indicate the
procedure was aborted
prior to completion

-57 For evaluation and
management of the
primary problem if
originally diagnosed
on the same day as a
procedure

A patient presents for removal
of a skin lesion with a new onset
right groin pain

A right inguinal hernia repair
completed on the same day as a
left hernia repair (only one CPT
will carry this modifier)

A patient develops an allergic
reaction to local anesthetic
requiring the planned hernia
repair be aborted. An operative
note must be submitted
indicating why the procedure
was aborted and at what step.

The workup of a patient in the
Emergency Department who
later goes to the OR for an
appendectomy
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-58

For a planned take
back or staged
procedure when

this procedure is
completed within the
global period

To indicate a separate
and unrelated
procedure that was
completed on the
same day as the
primary procedure

To indicate an
unplanned return to
the OR related to the
primary procedure

For an unplanned
return to the OR
unrelated to the
original procedure

A mastectomy that takes place
within the global period of
previously completed open
breast biopsy

A port-a-cath placement
completed at the same time as
PEG placement

A patient develops fascial

dehiscence after a laparotomy
requiring return to the OR for
exploration and fascial closure

A patient who underwent
inguinal hernia repair develops
appendicitis within the global
period




Chapter 5

Military and Government
Practice

COL. Robert B. Lim and Stanley Zagorski

Introduction

Considering a career in government service as a physician is
another possible career path one that can be rewarding and
satisfying for different reasons including fulfilling a sense of
patriotism. The options are joining the military on Active
Duty service or becoming a Government Service (GS)
employee and working in a Veterans Administration (VA)
hospital or a military treatment facility (MTF) as a civilian.
There are many advantages and disadvantages between both
options when compared to a civilian practice. This chapter
will discuss the aspects of joining and leaving government
service. The purpose of this chapter is to help guide the sur-
geon into government service and into the civilian sector
once their government service is over.
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Working on Active Duty

Most physicians who work on Active Duty do so because
they used a military scholarship to pay for medical school, the
Health Professionals Scholarship Program (HPSP), or by
attending the military’s medical school at the Uniformed
Services University of the Health Sciences (USUHS). Some
may have incurred time due to a scholarship to pay for under-
graduate school, the Reserved Officer Training Corps (ROTC)
scholarship, or they attended one of the service academies like
the United States Military Academy at West Point. For those
who have chosen this path, there are few military require-
ments during medical school. One is to attend the Officer
Basic Course for Medical Corps officers, which typically
occurs between the 1st and 2nd years of medical school. It is a
6-week course and one is considered on temporary Active
Duty for the course, consequently travel, lodging, and a salary
are paid for by the Department of Defense (DOD). So it’s like
having a summer job. The second requirement is that two of
the fourth year electives have to be done at a MTF, which
most medical students use as an extended interview. They
typically choose electives based on where they would like to
attend residency.

Those persons who have a military obligation through
HPSP, ROTC, USUHS, or from attending a service academy
are required to apply for residency in a military residency
program. There is a match process for this process, which is
similar to the civilian match system [1]. Payback for the schol-
arship would not start until once residency is finished; but
during residency, they would be considered on Active Duty
and this time does count towards retirement. So if one did a
6-year residency, they would need 14 more years on Active
Duty to be eligible for the retirement benefits. During this
time, in addition to earning basic pay that is based on one’s
rank, they will also earn a Basic Allowance for Housing
(BAH) and Basic Allowance for Sustenance (BAS). Some
may also earn a Cost of Living Allowance (COLA) based on
where the residency is located. Except for basic pay, all of
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these are tax-free and they can increase with rank and the
number of dependents (spouse and children). Additionally,
they will be eligible for medical and dental care. All of this
means, military residents will earn more money than their
civilian counterparts.

US citizens also have the option to join Active Duty once
their residency is complete and they are eligible for board
certification. Here, there is no obligation incurred other than
the initial contract one signs to join the military. Those who
choose this option will have to attend Officer Basic Course
immediately after they enter Active Duty so they can become
accustomed to military regulations, like how to wear the uni-
form properly, and protocol, like how and when to salute.
There are a few bonuses that one is eligible for after joining.
The Active Duty Health Professions Loan Repayment
Program gives the recipient $120 K and the Health Professions
Special Pay gives $75 K. A bonus will typically require one to
owe more years of service. Their residency does not count
towards retirement.

Regardless of how one enters into the military, after resi-
dency and the Officer Basic Course have been completed,
military physicians will be assigned to a duty station. This
placement is based on the needs of the military. While one
can submit a wish list, there is no guarantee they will be
assigned their desired location. The decision is based on the
needs of the military and can be greatly influenced by some-
one who is not even a physician. So if one wanted to only do
advanced laparoscopic foregut cases after finishing residency,
for instance, they may be assigned to a remote base where
there is not much need for that kind of service or the MTF is
not equipped for that type of surgery. This may also affect
one’s spouse too, as they may have to change the location of
their job. The physician should be aware again that he or she
may not have much choice regarding this.

After residency has been completed, one will have achieved
the rank of an O-3 or O-4, which currently has a basic pay
salary of about $47,000-53,400. This will increase every
2 years while on Active Duty. The DOD always pays for relo-
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TaBLE 5.1 Starting salary for O-3-O-4°

Type of pay 0-3-0-4 amount annually ($)
Basic pay 47,000-53,400

Basic allowance for housing 12,300-17,700

Basic allowance for sustenance 3000

Variable specialty pay 5000-12,000

Medical additional special pay 15,000

Board certification pay 2400-6000

Incentive specialty pay 20,000-36,000

Total $104,700-143,100.00

20-3 is a Captain in the Army and Air Force and a Lieutenant in the
Navy. O-4 is a Major in the Army and Air Force and a Lieutenant
Commander in the Navy

cation while on Active Duty whether one graduated from
West Point and attended USUHS or one just joined the mili-
tary. The cost of taking board examinations will also be cov-
ered. Additionally they will be eligible for more pay and
bonuses. Physicians will annually receive Medical Additional
Special Pay (MASP), which is a yearly lump sum of $15 K
and Variable Special Pay (VSP), which is about $5-12 K
annually. Once they become board certified, they will qualify
for Board Certified Pay (BCP), about $2.4-6 K annually, and
Incentive Specialty Pay (ISP), which is up to $36 K annually
depending on the specialty. They will still earn the aforemen-
tioned tax-free BAH, BAS, and COLA. All told, the military
surgeon will make a salary ranging about $105,000-143,000.
This is likely to be quite a bit less than those in the civilian
environment where the average starting salary is $226,000 [2]
(see Table 5.1).

The latter salary does not, however, take into account
taxes, overhead costs, medical school loan payback, and liabil-
ity insurance. The taxable income for military physicians will
be less than that of civilian ones and government physicians
do not pay liability insurance. When claims of medical mal-
practice are made, the claim goes against the US government
and any payout is made by the US government. The physician
is only listed as a witness and the court rules on whether or
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not the US government is liable. The physician can still be found
to have not met the standard of care in malpractice cases, but
this is not determined by the court. As such, the physician can
still be placed in the National Practitioner’s Databank.

There is no overhead cost for government doctors to prac-
tice. As mentioned before, medical and dental benefits are
free for the service member and his or her dependents. Also,
as a military service member, one is eligible for a VA home
loan meaning a new home can be purchased, up to a certain
limit depending on the area of the country, without a down
payment, though there is about a 1% VA funding fee. This
tends to make these salaries closer but it is also specialty and
location dependent. For the pediatricians and primary care
providers, the guaranteed money in the military may be sub-
stantially more than that in the civilian sector. Conversely, a
surgeon in a smaller, low cost-of-living community will likely
make a lot more money than the military surgeon.

Another advantage of all government service is that pay is
not dependent on productivity. So the lifestyle may not be as
demanding as it is in the private sector. There are federal
holidays to honor and all military employees get 30 days of
paid leave every year.

The disadvantages, though, are prevalent. The biggest one
is deployments. Unfortunately these are unpredictable and
since general surgeons are the experts in trauma surgery, they
are the most deployed of all the medical specialties. It is an
honor to serve on deployments; but there is no doubt that it
is a significant interruption in one’s surgical practice. A recent
graduate can expect to deploy within 1 year of finishing his or
her residency and then every 2 years thereafter for as long as
there is conflict in which the United States has troops deployed.
Aside from being apart from their family, there is a risk of
dying in combat albeit relatively small. Three surgeons have
died in combat since the wars in Afghanistan and Iraq started
in 2001. Even in the quietest of deployments to the combat
zone, most surgeons have experienced indirect if not direct
fire. Additionally, one may still feel the strain of the deploy-
ment even if one has not been selected to go. The providers
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left behind will have to cover the work of the one who has
deployed, which often means more call and more administra-
tive tasking.

After the deployment has been served, reintegration back
into regular practice can be problematic. The first few com-
plex laparoscopic cases or complex breast cancer case may
cause a lot of anxiety after spending 6 months in the desert
doing only a few trauma cases. It is best to have a more senior
surgeon assist with those cases and those decision-making
processes. If one is not available in the MTF, often times, the
local civilian hospital may have an agreement in place to
assist with this. Surgical societies like the American College
of Surgeons (ACS) and the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) have
recognized this issue, and have begun implementing pro-
grams to have a mentor, within the nearby civilian commu-
nity, available to the MTFs. In rare cases, the new residency
graduate may have to draft a memorandum that outlines the
working and legal relationship between the two hospitals that
allows such a relationship.

While on Active Duty, those who would like to pursue an
academic career have to do so on their free time. There are
fewer resources to complete studies and no administrative
help. Additionally there is no extra incentive to publish.
Being a Professor of Surgery in the military does not afford
one any more pay or status within the military.

Another issue will be the administrative load. At least
some of the workweek will be dedicated to completing the
many administrative tasks of the military. Having a leader-
ship position has its advantages and disadvantages. While it is
nice to have the title for one’s resume, often times these posi-
tions will be assumed with one having very little management
experience or operational knowledge. There are a lot of per-
sonnel, supply, and management decisions that need atten-
tion in order to run a clinic. This, of course, adds to the
administrative work, detracts from one’s clinical time, and
does not incur a pay raise. At a time when the young surgeon
is supposed to grow from being competent to proficient, a
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leadership position may halt or delay that progression. It is
imperative, therefore, for the young surgeon to recognize
when his or her clinical skills are waning. Those who plan to
stay 20 years and desire promotion will need to take the
Captain’s Career Course and the Intermediate Level
Education Course, both of which will take a physician away
from their practice for several months. It should also be noted
that if one has aspirations of becoming a Flag Officer (a
General or an Admiral) then they will have to abandon clini-
cal practice altogether after about 10-12 years of service to
assume administrative and operational commands. It is dis-
tinct success in the leadership and command positions that
will get one promoted to the highest level. Academic achieve-
ment and publication success will have little to no influence
on promotion.

Finally, the clinician will not be her own boss. In addition
to events like the semiannual physical fitness tests, there will
be a lot of mandatory military training like how to react in
case of a chemical and biological weapons attack or cyber
security classes. Failure to complete these tasks may result in
a negative credentialing action against the provider. Also,
funding for Continuing Medical Education (CME) is very
limited for military physicians and many end up of paying for
keeping up their education out of their own pocket. This can
be very frustrating for one who has deployed for 6 months
and then attended a military course for another 4 months.

If one plans to serve for more than 3 years in the military,
likely they will be reassigned to another duty station. While
there is a consultant, who is a physician in their specialty, for
each medical specialty to help decide duty assignments, the
Human Resources Command (HRC) will have a lot of influ-
ence on where the next assignment occurs. Again the HRC
will have the military’s best interest in mind not the physi-
cian’s, and thus, someone who is not even a physician or a
clinician may make the surgeon’s life-altering decision. It will
not be uncommon to encounter a physician who was moved
abruptly and against their desires, often times at hardship to
their family or to the detriment of the practice they have
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built, and despite a senior rank, a sterling academic resume,
and a unique surgical skill set. It goes without saying that
such a decision can be very disheartening for the military
physician.

Most persons who incur a military obligation through the
scholarship programs will be accustomed to these aspects of
military life so hopefully; this won’t be a surprise to these
surgeons. Still it is a lot to consider when making a decision
after residency is complete and a very difficult one to make
when one is deciding on how to pay for medical school. The
work can be very rewarding as providing trauma care on sol-
diers who have been injured in battle is much different than
operating on someone who was drunk and got into a bar
fight. Additionally after 20 years of service, the retirement
plan would pay an annuity that increases with inflation for
each year of their life after they leave military service on top
of whatever job they took until finally deciding to stop work-
ing altogether. The finances of the pension will be discussed
later in more detail.

Working as a Government Service Employee
or Veterans Administration Employee

As a GS employee, a physician would be taking care of active
duty service members, dependents, and retirees in an
MTFE. Those who opt for the VA healthcare system would be
caring for retirees and those service members whose medical
illness was due to their military duty. The main advantages to
joining are similar to that of joining the military: steady
income not entirely based on production, less pressure to
produce, no overhead including liability insurance, a better
lifestyle, and for some, the opportunity to fulfill their patriotic
sense of duty. Not everyone can serve on Active Duty and
deploy to care for military members, joining as a government
worker allows them to still serve their country.

The VA and GS employee salaries are based on a given
grade level and each grade has ten steps. The grade is based
on the scope, complexity, and work performed on a range
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from 1 to 15 with the higher numbers being more complex.
Within the grade, there are ten steps with each step corre-
sponding to an increase in salary of about 3%. A board of
physicians within the VA determines this and most physicians
will eventually qualify for the tenth step. Upon entering the
VA system, though, a physician is started at a GS-15 grade,
step 1. Some physicians that are highly specialized or who
have previous time in the government will start at a higher
step. In addition to this base salary, there is a locality pay
which is additional pay based on percentage of the salary
decided by location. The percentage in 2016 will range from
about 14-35%. A general surgeon who is a GS-15, step 10 will
make a base salary of about $132,000. With the addition of
locality pay of an additional $18,500-46,200, this would be
about $150,000-178,000 [3]. The VA does have a 1-year pro-
bationary period, so that if things are not working out, the
employee can be released or opt out of service.

Further salary is then based on market pay and perfor-
mance pay. The market pay is simply what the need of the VA
system is based on recruitment and retention of physicians in
the same field. Market pay is highly variable and can be sub-
stantial to make the salary more attractive to surgeons.
Performance pay is intended to reward the achievement of
goals and objectives that are set forth by an annual appraisal.
Like the military, there will be a regular pay raise as more
years of service are completed. In the end, the salary for a VA
general surgeon can range from about $150,000-$355,000
based on years of service, location, and market value [4].

The GS employee enjoys the similar military benefits in
that liability insurance and overhead costs are not needed.
Unlike Active Duty surgeons, medical and dental benefits are
not free but coverage is provided. GS employees have the
option of not taking this coverage. Every 2 weeks of work
earns one day of leave, so he or she is eligible for 26 days of
leave per year. There are also loan repayment and retention
programs that would obligate the surgeon to more years of
service. One advantage GS employment has over Active
Duty service is that one can choose where they would like to
work and there is no requirement to move every 3 years.



78 C.R.B. Lim and S. Zagorski

The disadvantage of GS employment is also similar to
that of the military. While one won’t be required to move
every 2-3 years or be deployed, one will not likely be their
own boss. There will be administrative tasks, nonclinical
requirements, and non-clinicians dictating the practice.
Ultimately, the individual would have to decide how
important this is to him or her. Another issue with the VA
system and to a certain extent in the military system is
availability of services to the beneficiaries. Not every town
has a VA hospital and thus eligible patients may have to
travel long distances for fairly routine services like a lapa-
roscopic cholecystectomy. This can be frustrating to both
the patient and the providers. Additionally if certain ser-
vices are not available at the VA, like a gastroenterologist
who does endoscopic ultrasound, this may have to be
referred to another provider, which may significantly delay
the process until definitive care can be done [5]. Finally
and anecdotally, there exists the stigma that there are phy-
sicians in the government systems that are just there to
collect a paycheck until they are eligible for a pension.
Since their work is not based on efficiency or productivity
and they have seniority or perhaps, even a leadership posi-
tion, he or she may not be the best clinician to have as a
partner. There is no documentation of this, of course, and
there is no reason to believe that it is widespread. When
provider tenure is not based on productivity, this can be a
natural sequel. It should be noted, however, that there
are several studies that report good quality outcomes in
the VA system [6].

Overall, whether one joins the military or becomes a GS
employee, the quality of life may be more comfortable with
reliable pay. The type of patients one serves may be more
rewarding but the overall job satisfaction may be lower.
Military life also has the added issues of deployment, frequent
moves, frequent changes in leadership and leadership policies,
and increased administrative requirements. In the end, though,
there will still be of opportunities to practice surgery and
develop into a good clinician.
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Leaving Government Service

Leaving government service to start work in the civilian world
is quite different than graduating from residency or changing
jobs early in one’s career. For one thing, most of these sur-
geons have been practicing for several years, are board certi-
fied, and even held a position of leadership. They are typically
at a different stage in life, perhaps with a mortgage or with
children who are ready to start high school or college. At the
same time, GS employees have not typically had to follow the
same metrics and standards that civilian surgeons have had to
regarding reimbursement, productivity, and overhead cost.
Moreover, they have not had to be concern with the cost of
liability insurance. As such, they may have different expecta-
tions for their job and pay in the civilian world. In some
aspects, they could be an expert but in others, they can be as
unaware as the graduating Chief Resident.

Even if one is not leaving for financial reasons, there are
financial aspects that one must consider. One, the tax-free
BAH, BAS, and COLA are no longer available. Henceforth,
all of their earned money will be taxed. This increase in
one’s taxable total income will likely put them in a higher
tax bracket. On the other hand, if one had bought a house
using the VA loan and then sells the home when they leave
government service, they are eligible to use the same VA
loan again, and thus they can purchase a new home with no
down payment again. These aspects must be considered to
help one decide on what kind of civilian job to take and how
much salary they need to continue with their current stan-
dard of living.

When to Get Out of the Military

For those in military service, this is likely a very big question.
The decision to leave the military has many opinions and is
based on many factors; but most will agree that it should not
be based on money alone. Most financial planners will also
agree that leaving the military after ten or more years of ser-
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TaBLE 5.2 Monthly retirement pay per rank®®

0-3(8) 040 0-58) 0-6(0) O-7(9
20 years  3224.04  3763.32 4308.44  4923.86 6161.33
22 years  3546.44  4139.65 4882.00  5558.78 6777.43
24 years  3707.65  4515.98 5325.82  6221.52 7393.60
26 years  4191.25  4892.32 5769.63 7070.53 8050.51
28 years  4513.66  5268.65 6213.45 7614.42 8669.78
30 years  4836.06  5644.98 6657.27 8321.23 9474.91

“This is 50% of the base pay. Rates are subject to change and are
based on 2016 projections
"The retirement pay is actually based on the average monthly salary
of the last 3 years of service. These rates will vary as may the time in
rank amongst individuals

vice is not financially savvy for the majority of physicians. For
one, there is no retirement plan that can match the current
one offered for military service. After 20 years of service, the
military offers an annual annuity at 50% of the average of the
service member’s last 3 years of pay. As mentioned before,
this annuity also increases with inflation. Most physicians will
retire as an O-5 or O-6, which means their retirement pay will
be about $51,700-59,100 annually (See Table 5.2). Additionally,
the retirement package also includes lifelong medical and
dental coverage. If one estimates this to cost about $2000.00
monthly or about $24,000.00 annually, this means the annuity
for this retirement package pays about $75,000-83,000 annu-
ally. This alone is not enough to live the way one may be
accustomed to living but this certainly brings added financial
security as collection for this retirement pay starts as soon as
one retires from the military and not at age 62 or 65. An O-5
officer who serves 20 years would earn $4308.44 monthly
which would cover the mortgage of a $700,000 home, using
the VA loan with no down payment and a 4.0% interest rate
over 30 years.

So one financial question for those deciding to get out
before retirement is how much money does one have to
invest in a pension to match the cost of losing out on the
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military’s retirement plan? This has a lot of variables but
assume that the surgeon wants to leave after her 10th year of
service. At that point she will likely be an O-4 making
approximately $160,000 annually of which about $20,000.00 is
tax-free. If she would like to have that same $74,000 annually,
one assumes a market rate of return on their pension invest-
ment of about 6%, and one uses only 3-5% of their money to
have for retirement at 65, then the estimated amount of
investment needed is anywhere from $6200-11,000 per
month or $74,400-132,000 for 10 years. This assumes a 1%
inflation rate and no change in investment plans if the market
return goes below 6%. This means one would need to earn an
extra $74,000-132,000 annually that would all go towards
their retirement pension plan. So she would need a position
that pays $234,000-292,000 annually if all of that additional
pay went to retirement investment. This also assumes she
would like to start collecting this pay 10 years after she leaves
the military, which most physicians would not typically do.
According to one website, the salary of a general surgeon
ranges from $249,700-336,000 [7], which one might think will
be more than enough to pay for a retirement plan similar to
the military’s. Remember, though, that this new salary will be
taxed at 33% (married filed jointly) v a 25% rate since the
amount of taxable income is less [8]. This makes the net civil-
ian salary about $167,299-225,120. There will also be more
overhead cost, like liability insurance that for the average
general surgeon is about $15,000 annually, so now the net sal-
ary is closer to $152,299-210,120. While the salary after taxes
for the military surgeon is around $140,000, one can see there
is not as much difference as initially thought especially if one
would like a similar pension plan. The pay difference is not as
significant and while the higher end of the civilian general
surgeon’s salary is significant, those types of jobs are not
available in every location where one might want to live.
Ultimately to make up the difference of those 10 years, one
would have to get a job that after taxes pays that $234,000—
292,000 with all of that extra money going toward the retire-
ment investment. Since most physicians are not retiring at
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age 46, what this really means is that they will have to work
longer and invest a lot more to match the pension plan of the
military.

Conversely if one were to stick it out in the military for
20 years and then assume a surgeon’s job, they would also
have the additional $75,000-83,000 in annual income.
Additionally the military does have the Multi-year Specialty
Pay (MSP), which is a retention bonus that is available for
those who have completed their initial military obligation.
For general surgeons, this ranges from a 2-year contract at
$60,000 per year to a 4-year contract at $110,000 per year.
Combined with the pay raises that occur with more years of
service and an increase in rank, the annual military salary
will not be $100,000 less than the average general surgeon
salary anymore. Again, financially, it may be best to stay in
the military if one has already invested 10 years. It should
be noted, though, that pay scales, pay raises, and retention
bonuses are determined by Congress and are thus subject
to change occassionally.

Like the military, GS employees enjoy a pension-related
incentive package for years of service. Here it is called the
FERS or Federal Employees Retirement System. It is a three
tiered plan based on Social Security Benefits, FERS basic
benefits, and the Thrift Savings Plan (TSP), which is similar to
a 401 K. Unlike Active Duty surgeons, these monies are
deducted from the GS employee’s salary. Just like a 401 K,
the employee can decide how much they want to allot to their
TSP but the FERS and Social Security benefits are automati-
cally deducted from their pay. The pension, like the military’s,
will be similar but here, 25 years of service affords one a
pension plan with annuities based on the average of the high-
est three annual salaries of the provider while in government
service. Another main difference is that the annuity is based
on 25% of their total annual salary and not 50% of the base
salary as it is in the military [9]. For the person who works
long enough to earn a $355,000 annual salary, this would
mean a monthly annuity of about $7400.
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This, of course, is only considering the benefit of the gov-
ernment’s pension programs. While the market dictates the
salary, it is probably safe to say that most civilian pediatricians
and primary care providers cannot compete with the pension
plan provided by retiring from the military and or government
service. Conversely, some bariatric surgeons and orthopedic
surgeons probably can make more than enough to offset the
tax breaks, the health insurance package, and the pension of
retirement. For most others, though, the decision to stay in will
come down to whether or not they care to deploy, and they
care about career development, family stability, practice free-
dom, and the hassles of working for the government. If one
has only 4-8 years invested in the military, then it may not be
worth 12 years of deployments, moves, and following someone
else’s directives to stay for those remaining years.

Another aspect to consider is what kind of clinical surgery
practice one wants after leaving the military. After 15-20 years
in the military (including residency), one would be 4045 years
old. This is considered a senior surgeon in the military, and
thus, one would likely have a position of leadership. This is
quite often independent of clinical ability and if one spends
the last 3—4 years of their military career doing mostly admin-
istrative work, they might be limiting their ability to perform
robust clinical work. It would be quite rare for someone on
Active Duty to be doing 400 or more cases per year even in
the busiest of MTFs, unless they were also doing locum ten-
ems work also. So if one would like to be a busy, technically
superior surgeon and not an academic or administrative one,
it would behoove them to try and avoid some leadership posi-
tions or administrative tasking that are commonplace for
higher-ranking officers. If one cannot avoid this or prefers to
eliminate the chance of this happening altogether, it may be
wise to leave the military despite the retirement benefits.

Leaving the Military

Whether you leave after 6 years or leave after 20, most peo-
ple in the military will recommend that one start planning for
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life after the military 2 years before the date of their retire-
ment or release from the military. Like many young surgeons,
recently graduated residents, or fellows, one of the first things
the surgeon must do is decide on what type of job he or she
wants. The general options are clinical only, academic and
clinical, and resident based or resident affiliated. The surgeon
should also decide on what type of surgeries they would like
to mostly perform. For a general surgeon, for instance, would
they like to do all of general surgery or would they like to
specialize more, use robot-assisted laparoscopic surgery, do
endoscopy, do trauma, or breast disease. Next, they should
decide what type of practice they would like to be in: private
practice, employed by the hospital, large group, or small
group. This will have bearing on call frequency, call responsi-
bilities, and clinic responsibilities. One should also decide
what region of the country they would like to be in, the size
of the city they where they would like to work, and an expec-
tation for compensation.

Joining the VA after Active Duty is also an option and will
add to their time of government service. As many VA hospi-
tals are in need of leadership positions and are affiliated with
an academic institution, this could be a viable option for
those interested in administrative work or academics. It
should be noted that if one leaves the military but continues
on in government service in the VA or as a GS provider, they
cannot collect their retirement pay and a separate salary from
the government at the same time. Their years in the VA or as
a GS employee though will contribute to their overall
pension once they decide to leave government service
completely.

If one later decides to return on Active Duty or return to
the VA system, their previous service time is added on
towards retirement. In other words, if someone serves
10 years in the military, enters a civilian practice, then returns
to Active Duty 5 years later, he or she would already have
10 years towards retirement and would only have to serve ten
more to make it to 20. Conversely some may opt to serve in
the Reserves after finishing Active Duty. This too can be
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added to their current time in government and afford one
more pay after they retire from service completely [10].

Those who elect to leave the military should utilize the
Transition Assistance Program (TAP) to help them with the
transition out of military life. All persons who served on
Active Duty will have a percentage of disability evaluation
by the VA medical system. In other words, if one develops
chronic back pain due to a deployment-related injury, then he
or she would be eligible to have the care for this injury
covered by the VA system. This may affect benefits to them
even if they have not served 20 years in the military, as the
amount of disability directly affects pay earned. Here one
must determine their level of physical health and what, if any,
ailments will be eligible for treatment through the VA. During
the process they will have a retirement physical and a Board
will meet to determine how much of their ailments are eligi-
ble for this benefit. If this disability is combat-related or if the
retiree has a 50% or greater disability, then this disability
benefit is tax-free. For those that do retire from the military,
the disability benefit since 2004 is given in addition to retire-
ment pay [11]. One other retirement benefit is that for those
retirees who have more than 10% disability, the VA funding
fee for the VA home loan is waived.

There are many other financial things to remember prior
to leaving Active Duty. Allotments to investments or to other
financial institutions will automatically stop when one leaves
the military. Retirees can arrange for their allotments to be
taken from their retirement pay. But not all allotments will be
transferrable from retirement pay; so one should discuss this
with their Finance Office before leaving government service.
Those that were on Active Duty after the events that
occurred on September 11,2001 are also eligible for the Post
9-11 GI Bill, which pays up to 36 months of educational ben-
efits payable up to 15 years after the release from Active
Duty. This benefit may be passed along to one’s spouse, one’s
child or spread amongst their children to help pay for college
as most physicians are not in need of this type of education.
Naming these beneficiaries must occur before one leaves
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Active Duty [12]. Government physicians do not need to
have tail coverage insurance for the patients they cared for
while in government service, because again any claim would
go against the US government and not the individual
provider.

Another aspect to consider for those that retire from the
military is impending death. Life insurance can be compli-
cated. All Active Duty members have Servicemembers
Group Life Insurance (SGLI) that pays a lump sum of
$500,000 to the beneficiaries in the event of death while on
Active Duty. This benefit stops once Active Duty service has
ended. Service members have the option of changing to
Veterans Group Life Insurance (VGLI), which pays a maxi-
mum of $400,000 in coverage. The insurance question is a
very detailed one, but if a surgeon has retired from the mili-
tary, their age would be roughly 45-50 years and this would
be a premium of about $88-144 a month [13]. Any financial
planner or insurance agent will note that a lot more goes into
this decision, and a good former one, will have put their cli-
ents on life insurance independent of the SGLI way before
retirement. Retirement benefits continue on until the death
of the service member, and this may leave the spouse with no
source of income after that death. Another option for retired
service members is to put part of their retirement pay into the
Survivor Benefit Program (SBP). This is costly as it can be up
to 55% of the monthly annuity but it does present some secu-
rity for the spouse. Additionally one may opt to include chil-
dren, an ex-spouse, or whomever they choose, if they do not
have a spouse or child. One should consult with a financial
planner with experience in military retirement to make a
decision on this option. It should be noted that the default is
that one will choose the SBP option, and opting out of it,
requires the spouse’s signature and their acknowledgement
of that fact. There is also a COLA adjustment that is incorpo-
rated into the SBP and this adjusts for inflation also, but SBP
probably should not replace life insurance but rather aug-
ment it [14].
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When it comes to negotiating salary, one should remember
that the average military surgeon will be at a different stage
of life and thus accustomed to a different standard of living
than the typical graduating Chief Resident or Fellow. To that
end, one should have a good idea of what salary they would
need to continue at least at their current living standard or to
continue with their current investment strategies. Just like the
military, one’s pay should not be based solely on the base sal-
ary. There may be benefits like a 401 K investment plan, more
pay for having a leadership position, extra monies allotted for
CME, extra pay for academic pursuits (and this would likely
require one to publish regularly), life insurance, and medical
and dental insurance. If one were to continue the medical/
dental coverage they used while in the military, they may not
have need for other coverage if they have retired from Active
Duty. This can be negotiated to increase the base salary. So
could, too, a relocation bonus. As stated before the DOD will
pay for the final relocation of their service member. The ser-
vice member has up to 5 years to claim this move.

Like for any surgeon looking for a job in civilian practice,
salary that is based on production can also be modified based
on academic requirements and administrative position duties.
As the career military surgeon may be looking for a leader-
ship position (especially if they have been doing more admin-
istrative work for a few years), he or she may be able to
negotiate a reduced production target or compensation in
their salary for those duties. Most likely, the military physician
will need a new state medical license. While in the military, any
state license in good standing allows them to practice in a
MTF. But when leaving Active Duty, that surgeon will most
likely need to apply for a new one unless they plan on practic-
ing in the state in which they currently have a license.

Finally, the surgeon should allot plenty of time to do their
research (again 2 years is recommended) and put their best
foot forward when applying for the new job. In most cases
for the newly graduated surgeon, they will stay at their first
job for 3 years before moving. For the retired military sur-
geon, moving again may represent additional stress as they
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may be looking for some stability after several moves over
20 years and because civilian practice alone will be a big
change in their daily life. Going the extra mile like having
one’s resume professionally done, buying tailored suits for
interviews, hiring a financial planner, retaining a lawyer to
review the medical contract, looking at schools for their chil-
dren, and estimating a prospective location’s cost of living is
paramount for this process, so the surgeon can find the best
fit not just for their professional careers but for their family
too, if that applies.

Leaving Veterans Administration or GS
Employment

Leaving the GS employee or VA system will be a bit different
from leaving the military, as there are less salary and benefit
considerations to comprehend. Suffice it to say, though, that
since the higher end salary for the most senior VA surgeons
is around $355,000, it would be very difficult for someone
with over 20 years in the VA system to consider leaving for
financial reasons. For those with significantly less accrued
time and a longer period time before they reach 25 years,
they may be able to leave their GS employment and have it
still make sense financially.

Overall

Government service and serving in the military can be a
very rewarding experience. It won’t be hard to find someone
on any hospital’s staff that served on Active Duty or in the
VA system. There are most certainly some headaches that
go along with working in the government, but the honor of
serving is not something that is easily replicated. One thing
that is commonly heard amongst physicians in the military or
the VA system is that it is very satisfying caring for the ser-
vicemembers and veterans who have made great sacrifices
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for the United States. Furthermore, with more years of ser-
vice, the salary of government service may not be as far
from that of the civilian surgeon as it initially seems, espe-
cially if one can start collecting a pension before the age of
50 or buy a million dollar home without a down payment.
Government pay will never compete with a $400,000+ sal-
ary; but, at the same time, this may require a much poorer
quality of life and not much time to enjoy all of that extra
money.

Disclaimer

The views expressed in this chapter are those of the authors
and do not reflect the official policy of the Department of the
Army, Department of Defense, or the United States
Government.
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Chapter 6
Different Practice Models

Jon C. Gould

Introduction

For those reading this manual, it is unlikely you will be the
one running a practice right out of training. Despite this fact,
an understanding of the business side of medicine, how your
performance and value is assessed, and how you can influ-
ence change in your practice is important.

Types of Practices

Although every practice situation is unique, there are two
basic practice types, and a hybrid of the two can also exist.
The first type of practice is supported by a third party such as
a hospital, healthcare system, health maintenance organiza-
tion, University, or medical school. The second type of practice
is self-sufficient and unsupported (private practice).
Supported practices are expected to provide services to their
affiliated institution that allows this institution to make a
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profit. In exchange, the affiliated institution often covers
expenses, salaries, and benefits in full or in part. Expenses
may include facilities, operating expenses, and support per-
sonnel. Benefits often include salary guarantees, malpractice
insurance, and health insurance. In exchange for this support,
individual physicians surrender some degree of autonomy
and control over their practice. This can be good or bad
depending on that practice’s perspective. Unsupported prac-
tices have no guarantee with regard to salary; however, there
are greater opportunities to earn increased profits by control-
ling expenses and increasing volumes. The blended practice is
essentially an unsupported practice that is partially subsi-
dized by a third party.

In the modern era, hospitals are often paid significantly
more than surgeons for the performance of a surgical proce-
dure. As reimbursement for professional services declines
and administrative needs and costs escalate, the purely
unsupported model of practice is becoming less and less prac-
tical. Most remaining unsupported practices are in disciplines
other than General Surgery where there is a healthy cash pay
population (cosmetic or varicose vein surgery) or volume can
be increased to overcome decreasing margins (LASIK sur-
gery). Some surgeons get around these obstacles by owning
the hospital outright (some orthopedic specialty hospitals, for
example, or a stand-alone outpatient facility). A recent study
revealed that the number of surgeons who reported to have
their own self-employed practice decreased from 48 to 33%
between 2001 and 2009 [1]. This decrease corresponded with
an increase in the number of employed surgeons nationally.
Younger surgeons and female surgeons were found to
increasingly favor employment in large group practices.
These employment trends were similar for both urban and
rural practices. In this study, the authors conclude that factors
driving these trends include the complex corporate environ-
ment, difficulties obtaining reimbursement, administrative
duties, and general risks and burden of solo or small group
private practices.
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Where Does the Money Come from
(and Where Does It Go)?

All practices must make a profit or at least cover their
expenses to continue operations for any period of time.
Ultimately, the success of a practice depends on the perceived
quality of care provided by the practice and the ability for
that practice to create and maintain a healthy referral pat-
tern. The quality of care matters to patients, payers, and refer-
ring physicians. This is much more the case in the current era
than in the past as quality measures are tracked more dili-
gently now, and some are available to the public for review.

Surgeons and hospitals make money by providing care to
patients. A unified billing system is used to generate charges
based on services rendered. There are three components to
this system: hospital billing, patient diagnostic coding, and
patient procedural coding. Hospitals utilize the Healthcare
Common Procedure Coding System (HCPCS). This is a bill-
ing system based upon Diagnosis Related Groups (DRGs).
Physicians utilize diagnostic codes known as International
Classification of Diseases, 10th Revision, Clinical Modification
(ICD-10 CM codes). There are more than 68,000 codes in
ICD-10 that describe the illness or illnesses attributable to
the patient. The actual billing codes are known as the Current
Procedural Terminology (CPT) codes. Reimbursement is
based upon the correlation between the ICD-10 CM code
and the CPT code. Modifiers may be added to the CPT codes
to further explain procedures performed. A working knowl-
edge of the coding system is important since it will impact
upon patient billing and reimbursements.

Time spent with a patient is billable depending on the
complexity or the time associated with the encounter.
Additional billable services in a surgical practice relate to
procedures performed. Consultations and history and physi-
cal exams performed on the day of a procedure are usually
included in a global charge. Care provided after a procedure
for a variable period of time (most often 90 days) is also
included in this global charge fee. Once a service is rendered,
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a charge is assessed to the patient. This assessment is for-
warded to a third party payer (insurance company) in most
cases. With a charge generated for a service, the patient’s
account now has a numerical value called an “accounts
receivable.” Accounts receivable, or AR, means that an
account is open and that any payment received can be
applied against that balance. Accounts receivable is basically
the amount of unpaid or outstanding bills or services. A cer-
tain percentage of these outstanding charges will not be paid.
This is for reasons that might include overcharges disallowed
by a third party or denied claims.

In the case of entitlement programs (Medicaid or
Medicare), the overall reimbursement is based upon a com-
plicated formula known as the Relative Value Resource
Based Scale (RVRBS). RVRBS assigns procedures per-
formed by a physician or other medical provider a relative
value (measured by Relative Value Units, or RVUs) that is
adjusted by geographic region (so a procedure performed in
Manhattan is worth more than a procedure performed in
Milwaukee). This value is then multiplied by a fixed conver-
sion factor, which changes annually, to determine the amount
of payment. Most specialties charge 200-400% of Medicare
rates for their procedures and collect 40-80% of those
charges after contractual adjustments and write offs. The total
revenue of a practice therefore depends on the volume of
care (patient encounters, but mostly surgeries), complexity of
care provided (RVRBS), charges, and payer mix (percent of
the practice that is entitlement programs, private insurance,
HMO, etc.).

RVUs are an important concept for surgeons transitioning
to practice to understand. Not only do RVUs have something
to do with how much revenue your practice generates; this
metric is often used to assess the productivity of individual
surgeons. Depending on a surgeon’s contract or incentives,
RVUs may play a great role in total compensation. For each
service, a payment formula contains three RVUs—one for
physician work (work-related RVUs or wRVU), one for
practice expense, and one for malpractice expense. On



6. Different Practice Models 97

average, the proportion of costs for Medicare is 52%, 44%,
and 4%, respectively. Historically, a private group of 29
(mostly specialist) physicians—the American Medical
Association’s Specialty Society Relative Value Scale Update
Committee (RUC)—have largely determined Medicare’s
RVU physician work values. These three RVUs are combined
to form what are known as total RVUs.

The RV Us for procedures typically performed by General
Surgeons can vary widely. Although used as a metric of pro-
ductivity or clinical work, in certain specialties and for cer-
tain common procedure this correlation is poor [2, 3].
Surgeons should familiarize themselves with the RV Us asso-
ciated with the procedures they perform most commonly.
Published benchmarks for RVUs by specialty are available
and are often used to set productivity goals. The most com-
monly used benchmarks for General Surgeons are the
University Health Consortium (UHC) and Medical Group
Management Association (MGMA) benchmarks. These
benchmarks can differ significantly (by more than 1000
RVUs). In an academic practice, activities such as teaching
and research may be expected. Depending on the magnitude
of the role or contribution expected, these RVU benchmarks
may become unrealistic for academic surgeons devoting a
significant portion of their time to activities that don’t gener-
ate RVUs. A surgical residency program director or a faculty
member with a basic science lab should not be expected to
succeed at these academic endeavors and still meet the RVU
benchmark established by a 100% clinical effort surgeon. In
an academic practice setting, these “nonclinical” activities
need to be funded. Medical Schools and Universities may
provide funds to Departments or individual surgeons to off-
set the lost clinical productivity associated with these impor-
tant missions. Researchers may be provided with startup
funds from a variety of sources with the understanding that
their research will need to be funded by other sources after
a certain period of time (extramural grants). A typical aca-
demic practice funds a large part of the education and
research mission with dollars generated through clinical
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work. In these settings, each provider is considered 1.0 FTE
(Full Time Equivalent), and their work will be defined by the
amount of time they spend on clinical work, and the time
they spend on research/teaching. For example, the program
director mentioned above may be 0.6 FTE clinical, and 0.4
FTE administrative. His RVU goal will be modified by the
0.6 FTE that is his clinical practice. Most surgical depart-
ments are therefore composed of a mix of surgeons who
devote various portions of their effort to these different
activities. Due in part to this fact, academic surgeon salaries
(at least for early career academic surgeons) tends to be less
than those of private practice surgeons.

A major expense of any practice is physician salaries.
Providing surgeons with compensation in line with their fair
market value is important when it comes to successful
recruitment, retention, and satisfaction. Salaries for sur-
geons are set based on many factors. The MGMA publishes
benchmarks for both private practice and academic sur-
geons with adjustments for tenure, role, and responsibility.
Individual surgeon contracts are discussed in another chap-
ter in this manual. Total compensation for a surgeon can be
set at a fixed value or based on productivity or other
factors.

How Is Physician Performance Assessed?

More and more in this era of transparency, public reporting
of hospital and physician performance, and value-based care,
physicians are being evaluated and leaders are being held
accountable for performance metrics in addition to RVUs.
The Institute of Medicine defines “Aims for Improvement”
across six domains of healthcare quality: safety, effectiveness,
timeliness, efficiency, patient-centeredness, and equity. The
Center for Medicare and Medicaid Services (CMS) is with-
holding a certain percent of payments for services rendered
based on performance in these, and other domains. Payers
are aligning with healthcare systems that demonstrate quality
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(including efficiency or cost) and driving patients to these
organizations. Individual physicians are being held account-
able for quality metrics like never before. Readmission rates,
patient satisfaction, and even costs for particular procedures
are metrics used to assess performance. Running a surgical
practice is now very much about understanding these differ-
ent quality metrics, how they are assessed, and how the prac-
tice and individual surgeons are performing in these areas.
These topics will be covered in much more detail in another
chapter of this manual.

Depending on the mission of the organization and the
practice itself, performance may be assessed in other ways. A
surgeon with a major role in education may be measured
based on his/her teaching evaluations, number of curricula
developed, or even publications in the education domain. A
surgeon with a significant research commitment will be
evaluated based on grants attained and extramural funding
as well as publications and impact. For those running a prac-
tice with faculty spending time and effort on these activities,
it is important to communicate what is expected and how
performance will be assessed. Finally, service to the practice
or the affiliated institution is also important. Surgeons may
be expected to serve on institutional or department commit-
tees and task forces. When it comes time for a promotion in
an academic position (Assistant to Associate Professor for
example), clinical excellence, research, teaching, and service
are the four domains often taken into account when assessing
the merit of a proposed promotion. If you are on an academic
track, you should review your institution’s criteria for promo-
tion early in your tenure.

Leadership

Let’s close this chapter with a word about leadership.
Leadership is obviously important when running a practice.
Even fresh out of residency or fellowship, leadership skills
are called for and of great importance. We are all leaders in
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different contexts, and failure of junior faculty to recognize
this can slow down their development and limit their potential.
There are many conceptual frameworks of what it takes to be
a leader. There is no one right theory or approach.

Leadership in surgery entails professionalism, technical
competence, motivation, innovation, teamwork, communica-
tion skills, decision-making, business acumen, emotional com-
petence, resilience, and effective teaching. Leadership skills
can be developed through experience, observation, and edu-
cation using a framework including mentoring, coaching,
networking, stretch assignments, action learning, and feed-
back [4].

The personality and style of any leader has a significant
impact on the culture of a team, organization, or a surgical
practice. There is no ideal style, but there are personality
traits that characterize effective leaders and styles that suit
some teams or environments more than others. Styles can
range from democratic to autocratic. Good leaders know how
to adapt to the situation and people they are leading. This
is as true for surgeons as for any other professional
occupation.

In their book, the Leadership Challenge [5], Kouzes and
Posner outline the ten commitments of leadership, para-
phrased here. Leaders need to find their voice by clarifying
personal values. They set the example by aligning actions
and shared values. They envision the future (their goals short
and long term) and enlist others in a common vision by
appealing to shared aspirations. They search for opportuni-
ties, generate small wins, and learn from their mistakes
(there will be plenty). They foster collaboration and
strengthen others by empowering them. They recognize con-
tributions by showing appreciation and creating a spirit of
community. It is important for leaders to remember that an
effective team can accomplish far more than a group of
individuals.

Surgeons must both lead and manage. Leadership means a
focus on setting direction, motivating others, and ensuring
that the operational elements are safely and efficiently
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delivered. Managing tends to involve a focus on processes,
systems, plans, and schedules and ensuring that these work
effectively and objectives are achieved. The boundaries
between leading and managing have become increasingly
blurred and in practice the roles overlap.

There are a multitude of leadership books and courses
sponsored by organizations such as SAGES and the American
College of Surgeons. Young surgeons, especially those who
are asked to take on meaningful leadership positions, should
invest in their own personal and professional development by
spending time on these activities.

Part of being a good leader is personal effectiveness and
focus. In his book, Good to Great [6], Jim Collins discusses
the parable of the fox and the hedgehog. In his famous essay,
“The Hedgehog and the Fox,” Isaiah Berlin divided the world
into hedgehogs and foxes, based upon an ancient Greek par-
able: “The fox knows many things, but the hedgehog knows
one big thing.” While Collins’ focus is on companies that
made the leap from good to great, the Hedgehog Concept
can apply to surgeons as well. The concept is simple and
based on a deep understanding about the answers to the fol-
lowing three questions:

What you can be the best in the world at (and, equally
important, what you cannot be the best in the world at).

What drives your economic (academic, clinical, etc.)
engine?

What are you deeply passionate about?

The good-to-great companies focused on those activities
that ignited their passion. The idea here is not to
stimulate passion but to discover what makes you
passionate.

Aligning your passion, expertise, and effort in the same direc-
tion makes you a more effective person. Understanding what
direction you are headed in helps you focus on the activities
that will get you there, and even to say no to activities that
will distract you from this mission. Saying no to the wrong
opportunity is one of the hardest things a young surgeon
needs to learn how to do.
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Conclusions

Running a surgical practice is a major responsibility that calls
for in-depth knowledge of healthcare finance, program devel-
opment, mentorship, team building, decision-making, and
effective communication skills. The knowledge and skill set
needed is acquired through a combination of experience,
observation, mentorship, and education that may include
courses offered locally, through universities, or by profes-
sional societies. The development of these skills and fostering
of the necessary knowledge is a gradual process that begins
very early in a surgeon’s career.
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Chapter 7

How Do I Grow a Practice:
Marketing, Word of Mouth,
Getting Referrals

Valerie Halpin

Building a Practice Starts with Service
Excellence

The first step to growing a successful practice is the physician
accepting responsibility for service excellence. The physician
sets the tone for how the practice is run with leadership by
example. This means treating not just patients with care and
expertise, but also your staff and other physicians. Take the
time to get to know your staff by name both in the office and
the hospital. Greet them with a pleasant hello when you enter
the room. This will go a long way to building collaborative
relationships with patients and other healthcare profession-
als. It cannot be stressed enough that the way you treat the
people around you will reflect on you, and determine how
they treat you. The classic axiom of the successful General
Surgeon is: Affable, Available, and Able. Service excellence
meshes well with this axiom.
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Building Referral Sources

Where do patients come from? The first step is identifying
where referrals come from. Depending on your specialty,
referrals may come from returning patients, friends, and fam-
ily of your previous patients, other physicians, taking call, or
direct to consumer marketing. Each one of these areas
requires a different strategy to develop the referral source.

Referrals from Other Patients

This is an area that will take time. You have to take care of a
few patients before any will send you their friends and family.
Make sure it is clearly posted in your office that you are
accepting new patients. How you take care of your patients
really matters and will determine if they will keep coming
back or send someone else to you. To achieve this, tools like
AIDET can be used by you and your staff. AIDET is an acro-
nym for five communication behaviors used to achieve
patient satisfaction. Patients and their families have a lot of
anxiety when they are accessing healthcare and this can help
manage it. AIDET stands for:

Acknowledge patients by their name and with a smile at
every encounter.

Introduce yourself to patients by your name and what
your role is. You may think you do not need to identify your-
self as the surgeon, but patients see so many people when
they are in the healthcare setting, that it may not be obvious
to them what your role is. This is true in both the office and
the hospital settings.

Keep patients informed of the duration of the encounter.
In the office, your staff should let patients know if you will be
delayed and give them the option of rescheduling if a delay
does not work for them. In the hospital, you can let families
know what is the expected time a case may take and when
you will be speaking with them afterwards. Keep them
informed of how they will be notified of delays. When you
speak with the family following surgery, let them know what
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the expected time in recovery will be and when and where
they can expect to see their family member again.

Provide a clear explanation of what you are going to do
during the encounter. In an office visit, this could be a simple
explanation such as “I’'m going to ask you some questions
about your medical history to learn more about why you are
here and do a physical exam. When we are done with that
part we can discuss what additional testing we need to do, and
then treatment options.”

Finally, say thank you. You can thank patients for the
opportunity and privilege of caring for them. If you are run-
ning late, thank them for waiting. This helps build a relation-
ship of mutual respect and demonstrates your understanding
that their time is valuable too.

Germane to a surgery practice are a few more rules that
can be added.

Responding to patient calls. Have a mechanism of returning
phone calls in a timely and professional manner. In the begin-
ning when you are not busy, do it yourself. Consider calling all
of your patients personally a few days after outpatient proce-
dures or after hospital discharges. This will go a long way to
set yourself apart from other providers. Once you have estab-
lished a strong reputation you do not necessarily have to do
this for all patients yourself, you can have a delegate do it. It
is helpful to continue to do so with your most difficult
patients, or patients who seem to be calling your office a lot.
You can often provide much greater reassurance to your
patients than anyone else on your staff can. Reassurance is
the most common thing that patients need when they call the
office after procedures.

Schedule realistically. Be honest about scheduling your cases
and clinics. Don’t overextend yourself. A case that took you
1 h in residency may take you two or more when you first
start out on your own. You may be in a new facility with a new
assistant, new OR staff, and new instrumentation. All the
members of your team (including yourself) will need time to
learn your routines. Review your operative schedule weekly
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with your scheduler. Schedulers often do not understand the
nuances of cases. You cannot rely on them to schedule cases
for the correct amount of time until you have adequately
trained them.

Transitioning to a new practice will also lengthen the
amount of time it takes you to get your other work done
including rounding and communicating with consultants.
Plan that extra time into your schedule. Everyone around you
will respect you more for being able to accurately plan your
(and therefore their) time.

Clinic visits may also take longer when you are first getting
started. Allow for a ramp up period. As more and more prac-
tices are utilizing electronic health records, allow some addi-
tional time to build and refine templates and order sets.

Finally, if you have family responsibilities, allow some
cushion in your professional schedule so you can meet them.
Don’t plan your work schedule so that you will be down to
the last wire to get your child from daycare on time.

Referrals from Other Doctors AKA
“Relationship Building”

Identify existing relationships. What are the preexisting
referral patterns to your practice? Will some of those patients
be distributed to you? How will that be decided? Are you
hospital employed with a big primary care or medical subspe-
cialty base? Learn about recommended referral patterns
within your organization. Make sure that you are included in
any queues that distribute referrals in your specialty. In the
age of electronic health records, take the time to make sure
that your contact information is available and accurate.

Build relationships with referring physicians. Whether you
are starting in an established group of the same specialty or
you are new specialty type within your practice it is important
to build relationships. Take the time to meet the physicians in
your region that could refer to you. Large practices and hos-
pital systems have outreach personnel to help schedule meet
and greets with referring physicians. Identify that person and
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get started. Participate in social/professional activities such as
town hall meetings or your local medical or surgical society if
available. Go where other doctors go. If there is a doctor’s
dining area in your hospital, eat there. Introduce yourself.
Learn about the other providers there and learn their needs
so that you can identify yourself as a possible solution.

Make it easy for them to refer patients to you. Don’t make
them do all the work. If they have talked to you personally,
offer to take it from there and either make the appointment
or call the patient yourself. Make sure your office staff are
well educated on the referral process and the scope of your
practice. Once you have seen a patient, respond back to the
referring physician quickly in the form of a copy of your
note or a consultation letter that is clear and well written.
Get back to the referring provider before your patient does.
The fastest way depends on your local practice environ-
ment. Electronic health records can be immediate. Learn
what your referring provider prefers. Sometimes email and
fax are still the fastest options. If you have a complicated
patient, communicate directly with their other medical pro-
viders, in particular regarding areas of conflicting manage-
ment. While electronic communication is efficient and easy,
some complicated conversations are better had over the
telephone or in person. Consider calling referring physi-
cians after you have operated on one of their patients, in
particular those patients who will need ongoing follow up
from that physician. If you use consultants or hospitalist
services in the hospital, communicate frequently with the
other providers. This will help to minimize miscommunica-
tions and improve patient care, as well as build your rela-
tionship with other physicians.

Be available and accessible. Be willing to see new patients at
the convenience of the patient and the referring physician.
Offer to see patients same day or on days you are not nor-
mally in the clinic if it is urgent. Give the referring physician
your email and cell phone number. Answer your cell phone
when called.
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Establish yourself as an expert. Determine what types of
patients you want to see. Provide educational talks on your
specialty at local grand rounds, at regional or state society meet-
ings, clinic administrative meetings, CME events, quality meet-
ings, etc. Build a schedule that allows you to see those types of
patients quickly. When you start doing a new innovative tech-
nique or even just something new to your practice, send out a
letter to referring physicians identifying the new service.

Be willing to take some of the both difficult and bread and
butter cases. This will go a long way to establishing loyalty
from your referring providers. They really don’t like it if
they’ve sent you a lot of good cases and then you refuse to
take a lesser case. Take care of them with the same level of
attention that you would a more ideal case.

Send patients back. Some doctors may not like to send
patients to you if they end up losing the patient all together.
Make sure you send patients back to referring physicians and
take the time to make sure they know that you have. If you
identify other health maintenance needs such as colonoscopy,
mammograms, and diabetes exams, send them back to their
referring primary physician.

Taking Call

Plan to take call for your specialty at your hospital. This can
help provide you with new patients until your elective prac-
tice is up and running. It also builds good will within your
local medical community. Find out who makes the schedule
and how calls are assigned. Is it part of a medical staff
requirement or your contract or is it voluntary? Take your
share. Try to align your call responsibilities to fit in well with
your elective practice. For example, if you are taking call at a
busy hospital, don’t take call the night before your clinic and
then have to cancel your clinic for an emergency case. If you
are proactive in signing up for call, you can potentially get the
shifts that work for you, rather than shifts that compromise
your ability to meet your other professional and personal
obligations.
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Direct to Consumer Marketing

The two most important steps in marketing are to do your
research and to make a plan. Determine what types of
patients you are trying to market to. Establish your digital
presence online. Find out from your practice management
what online marketing materials already exist. Make sure you
are added to all websites and social media sites with a profes-
sional photograph. Encourage your happy patients to fill out
online reviews. Promptly respond to any negative online
reviews taking care to acknowledge any concerns and present
a plan for improvement. Some specialties can purchase ser-
vices that generate a periodic electronic newsletter where
you can brand it with your practice, but you do not have to
develop all the content. This is a way to keep reminding
patients about you. Participate in community health fairs or
events.

There are many other more expensive resources such as
local and national consulting agencies, as well as television,
radio, and print ads. These are great if you have a lot of finan-
cial resources, but not necessary if you can build on all the
other elements discussed above.

Tracking Referral Sources

Establish a way to track your referral sources. You should
discuss this with your practice administrator. If you are in an
integrated health system with electronic referrals, there may
be a report that is automatically generated for each practice
with electronic referrals. If you don’t have this capability and
for patients that are not referred in this manner, there are any
number of ways to obtain the information. Your office staff
can ask patients when they call to make an appointment or
when registering them at their first appointment. It can also
be a simple check box on your registration questionnaire.
You can purchase online and mobile services available that
can streamline this process for you. Once you have this data,
use it to your benefit. Has a certain physician stopped
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referring your patients? Find out why. Are you receiving
more referrals from one physician, make sure you send them
a letter thanking them for the referrals.

Schedule practice building into your weekly routine. It
requires your attention to ensure it is a priority with your
staff. Make sure this is a regular agenda item at your admin-
istrative meetings. Allow time in your schedule to do the
activities that you will need to do to build the type of practice
you want.

Prioritize your Referral Base

Make sure you take care of the physicians who do refer your
patients. This means going the extra mile when it is not always
convenient. Make sure you can get their patients in quickly.
Be good to their staff. It is often office staff who actually do
the referrals. When you call to talk to other physicians, be
courteous and kind to their staff. Show off your charming
personality and great bedside manner. If you are rude to
them, they will not forget it.

Referral Rewards

Incentivize patients who refer others back to you. This can be
something as simple as a handwritten thank you note or cof-
fee cards, on up to discounting out of pocket elective proce-
dures. You can also send them information on something that
may be of interest to them such as information on a new
medical treatment or procedure.

Summary

Growing a practice is based on strong physician leadership
and service excellence with focus on building relationships,
being responsive and available. The one part of the axiom
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Affable, Available, and Able that was not touched on was
ABLE. Your greatest source of continued referrals from
patients, their friends, and other physicians are good out-
comes for your surgical patients. If you are just starting out
and have a difficult case scheduled, make sure you have help
available if needed. Don’t put yourself on an island. Nothing
can stall a career faster when getting started than a string of
complications to your first patients.
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Chapter 8

Retirement: 401k, Roth IRAs,
College Funds, and More

David S. Strosberg, Sara E. Martin del Campo,
and David B. Renton

Introduction

THE CASE TO BE MADE: Transitioning away from a sur-
gical practice to retirement requires advanced planning and
discussion with family, friends, peers, and professional advi-
sors. It is well recognized that many general surgeons con-
tinue to practice beyond the customary retirement age of 65.
The most common reason for a surgeon to continue practic-
ing is a personal fulfillment in one’s career. However, while
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some surgeons do not fully retire at age 65, many that remain
in their practice will reduce their operative volume after age
60 [1]. Approximately 17% of practicing surgeons continue
to operate after 70 years of age according to a 1994 survey. It
is also important to remember that the average surgeon does
not begin his or her career until the age of 31. This is 10 years
after the average college graduate begins their career and an
important consideration in planning for future retirement.
Another consideration in continuing to practice may be the
need or desire to continue one’s income. In the following
discussion, financial retirement preparation issues are
addressed so that a surgeon is financially prepared for retire-
ment whether or not he or she chooses to leave or reduce
their operative volumes at or near retirement age.

ASSEMBLE AN ADVISORY TEAM: Albert Einstein, the
German-born twentieth century theoretical physicist is quoted
as saying “Out of clutter, find simplicity.” Financial retirement
preparation needs to be made simple, out of what may appear
cluttered. We would add that to find simplicity in the clutter, a
surgeon needs to be deliberate in his or her retirement prepa-
ration. The surgeon is best served if the deliberate preparation
for retirement is best addressed and implemented early in a
surgeon’s career to provide flexibility in approaches and effi-
ciency in asset accumulation. The preparation process can be
referred to as “Financial Planning.” Financial Planning
requires analysis and implementation coordinating several
areas of expertise, including legal, tax, insurance, retirement
plan design, and investment advice. Because Financial
Planning is a multifaceted approach, surgeons may want to
develop a team of experts to guide him or her through one’s
clinical career. To coordinate these specialists, a primary advi-
sor having a broad understanding of a surgeon’s financial
objectives is important. Primary advisors may be found with a
plethora of backgrounds including, legal, accounting, tax, and
financial planning. While an individual advisor’s area of
expertise has some bearing on the selection decision, of para-
mount importance is the individual’s experience, coordinating
capabilities, personality, and communication skills.
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DETERMINE THE FINANCIAL TARGET: When fully or
partially leaving the workforce, income replacement may
come from one or more of four primary sources: (1) savings,
including retirement accounts; (2) annuities; (3) permanent
insurance policies; and, (4) social security benefits. While
each of these sources has benefits and risk, a surgeon must
initially estimate future financial goals. One obvious goal is
an estimate of income needs of the surgeon when he or she
retires. Additionally, future goals may include gifts and
bequests to family and charity. To determine this amount, a
practical way to describe these desires is to state the amounts
in today’s dollars, i.e., the present value of the goal. With the
goal stated in today’s dollars, the surgeon’s Financial Planning
team will need to address how many dollars it will take to
accomplish the goal(s) at the future retirement date, taking
into account inflation, taxes, and investment return estimates.
The resulting analysis will be probabilistic rather than defini-
tive. Therefore, the planning process needs to be updated
periodically to assure the surgeon that the asset accumulation
is on plan to meet the goal(s).

For the typical American, many financial analysts recom-
mend a total savings sufficient for a 4% withdrawal rate of
saving assets to produce 70% of one’s annual salary. This
withdrawal rate historically preserves asset value over time,
assuming investments allocated in approximately 50% in
stocks and 50% bonds. Using this calculation, a surgeon with
a $200,000 annual salary should anticipate having a total
savings of $5,000,000 at the start of retirement, which may be
significantly more than what is needed. While analysts
assume that a retiree will require 70% of preretirement
income, the actual number may be considerably lower for
high-income earners because expenses in retirement may be
significantly reduced, i.e., mortgages paid off, life insurance
premiums fully funded and children’s education costs funded.
The United States Department of Labor Lifetime Income
Calculator (http://www.askebsa.dol.gov/lia/home) may be a
useful tool, in addition to a surgeon’s Financial Planning
Team, to estimate monthly lifetime income based on the
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individual’s current account balance and projected value of
that account balance at age 65, factoring in investment
returns of 7% and inflation rates of 3% annually [2].

ATTAINING THE FINANCIAL TARGET: Albert Einstein
is quoted as saying that, “Compound interest is the eighth
wonder of the world. He who understands it, earns it ... he
who doesn’t ... pays it.” In other words, a dollar efficiently
saved today allows for compounded growth toward the finan-
cial resources to support financial retirement needs. For
example, saving 10% of pre-tax income of $250,000 for
25 years compared to 20 years with a starting $0 account bal-
ance will yield a $315,661 greater total account balance, and
a $1638 higher income per month (Fig. 8.1). When planning
for retirement, establishing a plan to accumulate retirement
assets is important to begin early in the surgeon’s career. If
not established early in a career, establishing a financial plan
for retirement becomes even more critical if retirement goals
are to be met.

The following accumulation methods have been organized
into income benefits and asset accumulation benefits. While
neither exhaustive nor detailed, it should provide a frame-
work for a surgeon’s understanding and communication with
his or her Financial Planning Team.

Scenario 1 | Scenario 2 | Difference B
Retirement Age (years) 65 65 0
Current Account Balance (%) 0 0 1]
Current Annual Contribution ($) 25,000 25,000 0
Age at Start of Savings (years) 45 40 5
Projected Account Balance (S) 815,262 1,130,923 | 315,661
Lifetime Income Per Month ($) 4,231 5,869 1,638
*Source- United States Department of Labor Lifetime Income Caleulator

Fic. 8.1 Lifetime income calculations (asterisk)—a comparison of
5 years difference of savings
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Income Benefits, Social Security: Social Security is the US
national pension program for Americans who pay into the
program while employed [3]. It will not cover all expenses
while retired; rather, it should be used as a supplement. The
calculation for an individual’s benefit is complex and is based
on the number of years worked and paid into Social Security
and average national wage. Formulas are applied so that high-
income earners will receive disproportionately less than low-
income earners. The earliest age of eligibility is 62 years, at
which time the individual will receive 70% of the full benefit
amount. Full retirement age is 67 years in order to receive
100% of benefits. Each year of delaying benefits provides an
8% increase in income up to age 70 (124% of primary insur-
ance amount). In addition, Social Security is taxable based on
the benefit amount. A physician with a $250,000 annual salary
may expect to receive $20,000-$40,000 in benefits annually.
The Social Security Administration provides several online
calculators that may assist with your financial planning, includ-
ing the Retirement Calculator that estimates your monthly
benefits based on your actual Social Security earnings record

(https://www.ssa.gov/planners/benefitcalculators.html).

Income Benefits, Pension Plans: Pension plans are retire-
ment accounts that are arranged and managed by the
employer. While pension plans are “sister” retirement pro-
grams to contributory plans including 401 k, profit sharing
plans, and simplified employee plans, pension plans are
designed to provide retirement income whereas defined con-
tribution plans are designed to provide a pre-tax savings
vehicle providing an asset for retirement that will generate an
unspecified and nonguaranteed amount of income However,
a defined-benefit, including a cash balance pension plan, guar-
antees a certain payout amount at retirement according to a
fixed formula, usually considering salary and the number of
years of membership in the plan. It is important to recognize
career opportunities that may have a lower pre-tax compen-
sation with favorable pension plans, including state and fed-
eral retirement systems, as this may have a greater contribution
to one’s retirement income.
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Income Benefits, Annuities: Annuities are another tax-
deferred investment option which allows one to invest
money and then select for payments to be withdrawn at a
future date. The income can be distributed monthly, quar-
terly, annually, or in the form of a lump sum. A fixed annuity
is one managed by an investment company and provides a
guaranteed payout; whereas a variable annuity has a payout
determined by the performance of the underlying invest-
ment and is managed by the individual. In addition, one can
opt for a deferred annuity, in which money is invested for a
period of time until one is ready for withdrawals (typically in
retirement) or an immediate annuity, which allows for with-
drawals shortly after making the initial investment. Annuities
are purchased with after-tax dollars and have no contribu-
tion limits. They have commission and other fees which, in
the aggregate, are higher than many other retirement
investments.

Asset Accumulation, Savings Accounts: Investment portfo-
lios should comprise both short-term and long-term invest-
ments. Short-term investments include savings, certificates of
deposit, and short-term bonds; while long-term investments
include longer term bonds, variable annuities, and stocks.
Income during retirement may be divided in three main cat-
egories: taxable, tax-free, and tax-deferred. Taxable income
includes those accounts outside of structured retirement sav-
ings plans, such as traditional savings accounts, stocks,
mutual funds, and real estate. Taxable income does not offer
a tax-benefit at any time to the individual. Tax-free income
refers to funds that were invested with after-tax money and
may be withdrawn at retirement age free of any additional
taxation. Examples of tax-free investments include Roth
Individual Retirement Accounts (IRAs), life insurance, and
bonds. Tax-deferred income uses pre-tax funds, which may be
withdrawn at retirement. However, all money withdrawn is
taxed at the standard income tax rates. Examples of tax-
deferred income include traditional IRAs,401(k) and 403(b),
457 deferred compensation plans, and annuities. This offers
the advantage of pre-tax payroll deduction, company
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matching, and choices for investment. Experts recommend
maximizing contributions into tax-free and tax-deferred
accounts and then use taxable income accounts as a supple-
ment to those investments. There are specific rules set out by
the Internal Revenue Service regarding the distribution of
retirement plans. If money is withdrawn from a retirement
plan before the age of 59.5 years, there are considerable pen-
alties. However, there are harsher penalties if the required
amount is not withdrawn before 70.5 years as well. In addi-
tion, a beneficiary should be named to reduce tax implica-
tions at the time of one’s death.

401(k), 403(b), and 457 Company Plans

The 401(k) plan, named for its respective section of the
Internal Revenue Code, allows employees to invest a por-
tion of their paycheck before taxes are taken out through
payroll deductions [4]. In this example of tax-deferred
income, the savings can multiply tax-free until retirement, at
which point the entire withdrawal will be taxed as income.
One of the major benefits of this plan is tax deduction; funds
are pre-tax and are therefore tax deductible. This offers an
attractive benefit for high-income earners to reduce annual
taxes and potentially decrease their tax bracket. Although
limits are set by the Internal Revenue Code, IRS regulations
and the Department of Labor, the annual contribution limit
at this writing is $17,500 in 2014, increasing to $18,000 in
2015 (with an additional $5500 in 2014 and $6000 in 2015 if
the employee is age 50 or older). The funds contributed to
the 401(k) are then invested with the 401(k) provider. Many
employers will then match an employee’s contribution.
Employer contributions do not count against the individual
contribution limits, but do count against the total 401(k)
contribution limit-currently $52,000 in 2014. In using a
401(k) plan, it is important to identify one’s savings goal; if
the employer contributes 3%, the individual may need to
increase his or her contribution to 12% to match a 15% goal.
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Most financial analysts recommend increasing the individu-
al’s contribution to the employer match. A 403(b) plan is
similar to a 401(k) plan except that 403(b) plan is only avail-
able to employees of tax-exempt organizations. A 457 plan is
available to state and local public employees as well as some
nonprofit organizations. It is also similar to the 401(k) and
403(b) plans but without a penalty for early withdrawals
though one would still owe the income tax on the money
withdrawn early [5].

Traditional IRA: A Traditional IRA is tax-deferred retire-
ment savings account that comes in either a tax-deductible or
tax-nondeductible form. A deductible IRA allows the inves-
tor to deduct the contributions on annual taxes, whereas a
nondeductible IRA is funded with after-tax dollars. However,
only those without an employer retirement plan or with an
income less than $89,000 for a married couple or $56,000 for
an individual can qualify for a deductible IRA. Amounts in
your traditional IRA including earnings and gains are taxed
at the time of distribution.

Roth IRAs

A Roth IRA is a popular example of tax-free income. Roth
IRAs use after-tax funds to be placed in favorable retire-
ment savings accounts, which can be withdrawn without tax
after 5 years beginning at age 59%. For years 2013-2016, the
maximum amount that can be contributed to a Roth IRA is
$5500 for those age 49 and below, and $6500 for those age
50 and above. However high-income earners may not be eli-
gible. For 2016, single filers earning up to $117,000 can
qualify for a full contribution or up to $132,000 for a partial
contribution. Married filers earning up to $184,000 qualify
for a full contribution, or up to $194,000 for a partial contri-
bution. Those who are married and filing separately can
only contribute if the investing spouse’s income is less than
$10,000.
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Life Insurance Retirement Plan

A Life Insurance Retirement Plan (LIRP) mimics many of
the characteristics of a Roth IRA, without the income limita-
tions, allowing high-income individuals to participate. The
investor purchases a cash-value life insurance policy that is
overfunded for at least 10 years. There are no contribution
caps, but contributions into the policy are not tax deductible.
Once the value of the deposits approaches the cash value of
the policy, usually after approximately 15 years, tax-free loans
or withdrawals can then be made from the policy to supple-
ment retirement income. Death benefits paid to beneficiaries
are also income tax-free. However, if the life insurance policy
lapses, all distributions become immediately taxable. In addi-
tion, policies must be carefully structured, and the LIRP
offers the greatest advantage to investors who have already
maximized other tax-advantage retirement savings plans.

Investment Allocation, Long-term returns, short-term volatil-
ity, and implementation vehicles: To reach a surgeon’s retire-
ment goals, the Financial Planning Team should among other
things, establish an investment allocation based on qualitative
and quantitative measures. Qualitative considerations should
include the surgeon’s risk tolerance, i.e., acceptance of short-
term depreciation for long-term appreciation. Quantitative
measures analyze various investment assets for their risk,
return, and correlation of these variables to one another.

Investment asset classes are groupings of various invest-
ments that have similarity in structure, volatility, and returns.
Two of the asset classes typically utilized by surgeons are
stocks and bonds. For this discussion, more specialized asset
classes such as precious metals, private equity, real estate, and
hedge funds are not summarized.

Stocks: A stock is an ownership share of a company. Money
is made off of stocks when a stock goes up in value as more
people are interested in purchasing it. The owner of the stock
only makes money when the stock is then sold at a higher
price than it was purchased. Companies may also issue
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dividends, which are payouts to the stockholders reflecting
the company’s earnings. Historically, stocks have produced
larger long-term gains than other asset classes, at an average
of 9.8% per year since 1926, but they carry more short-term
risk due to variability in the market. Stocks that are pur-
chased outside of tax-free or tax-deferred retirement accounts
are taxed annually. Dividends and any profits made on a sale
of stock are taxed up to a rate of 15%.

Bonds: Investing in bonds is another method of securing
income in retirement. In purchasing a bond, the investor is
loaning out money to the issuer for a certain period of time.
In return, the investor gets the loan back in addition to a
fixed interest rate on the loan at the specified maturity date.
Bonds provide some advantages in that they are generally
more stable than stocks, they pay interest regularly, allowing
for a predictable amount of income, and the income is tax-
free on many lower-yield government bonds. However, bonds
are subject to income loss should the issuer be unable to
make its payment, and the fixed interest rate may not keep
up with inflation across the time of maturation.

Mutual funds: Mutual funds are not, in themselves, an asset
class. Rather, mutual funds are a pooling method of many
thousands of investors with a common investment strategy.
Mutual funds can invest in stocks, bonds, and other asset
classes. The decision of what to buy or sell is determined by
professional fund managers based on strategy outlined in the
prospectus of the fund. The advantage of these funds is that
they provide broader diversification for risk reduction in
investing, with a lower management fee.

Exchange Traded Funds: While most mutual funds are
actively managed, i.e., an investment manager selects the
securities, a passive pooling fund that generally invests in
indexes rather than selecting specific securities, is known as
an exchange traded fund.

Conclusion: Retirement presents new and often underappre-
ciated emotional, psychological, and financial hurdles.
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Preparation by developing new interests and fulfilling hobbies
is essential in retirement planning. But in addition to that,
retirement requires careful financial planning to maintain an
acceptable quality of life. An individual must consider their
postretirement expenses and the use of multiple retirement
savings plans to prepare. In addition to personal career fulfill-
ment, prolonging the length of time until withdrawing retire-
ment funds can have significant financial benefits, so the
earlier you start the better off you will be. We strongly recom-
mend consulting with professional financial experts through-
out one’s clinical practice to plan accordingly for your
retirement needs.
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Chapter 9

Surgical Quality and Safety:
Current Initiatives and Future
Directions

Michelle C. Nguyen and Susan D. Moffatt-Bruce

Key Points

e Despite improved therapies and technology, pre-
ventable medical errors and adverse events in sur-
gery continue to occur.

e Error can be classified into four groups: diagnostic,
treatment, preventative, or other errors.

e Several initiatives have been implemented to
improve patient safety: (1) Patient Safety and Quality
Improvement Act, (2) Medicare Prescription Drug,
Improvement, and Modernization Act, and (3)
Bundled Payments for Care Improvement Initiative.

e Pressures for improving value-based care have led to
the linkage of quality to reimbursements imple-
mented by the Hospital Readmissions Reduction
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(continued)

Program, Hospital Value-Based Purchasing Program,
and the Hospital-Acquired Condition Program.

e Established quality improvement programs such as
the Agency for Healthcare and Research Quality,
The American College of Surgeons National Surgical
Quality Improvement Program, and University
HealthSystem Consortium provide risk-adjusted
quality data to participating hospitals to benchmark
performance.

e Human error is inevitable, but defective systems can
be fixed to detect and prevent errors. The use of
Crew Resource Management and Surgical Checklists
are methods to reduce systemic error

e Resident duty hours and physician burnout can
impact patient safety and quality. Addressing the
problem of physician burnout is the shared responsi-
bility of individual physicians and the organizations
in which they work.

Adverse Events in Surgery

Over 51 million surgical procedures and operations were per-
formed in the US in 2010 and the numbers are increasing each
year [1]. Because of the critical and dynamic nature of many
operative interventions, surgery accounts for a large number
of the medical errors that occur every year. Despite improved
therapies and technology, preventable medical errors and
adverse events in surgery continue to occur and much interest
is invested in this area to guide quality improvement efforts.
Because reimbursements are being tied to quality outcomes in
hospitals, these errors affect the income of the hospital and
providers.

Research into iatrogenic injury over the last 3 decades has
shed light on the rates of adverse events, characteristics, fail-
ure modes, and their sequelae. The California Medical
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Association conducted the first large-scale study of adverse
events in the 1970s when they reviewed the histories of 21,000
admissions and reported found that adverse events occurred
in 4.6% [2]. The first study of surgical adverse events was per-
formed by Couch et al. in 1981 who found that avoidable
surgical errors occurred in more than 0.6% of their admis-
sions to their academic general surgery service; 55% of these
complications resulted in death [3]. In 1991, the Harvard
Medical Practice Study published their retrospective analysis
of 30,000 randomly selected patients and found an adverse
event rate of 3.7%, many of which were a result of substan-
dard care [4]. Since then, multiple studies have attempted to
characterize these adverse events in an attempt to reduce the
incidence of error. Gawande et al. analyzed the incidence and
nature of adverse events in 15,000 patients in Colorado and
Utah, finding that 66% of all adverse events were surgical,
54% were preventable, and 5.6 % resulted in death. Technique-
related complications, wound infections, and postoperative
bleeding produced nearly half of all surgical adverse events
[5]. Shortly after, a review of records from a population-based
study in New York revealed that nearly 4% of hospitalized
patients suffered adverse events. Two thirds of those events
were considered to be caused by errors in management, most
of which were not because of negligence [6].

Types of Surgical Errors

Patient safety problems of many kinds occur during the
course of providing health care. They include transfusion
errors, adverse drug events, wrong-site surgery, surgical inju-
ries, hospital-acquired or other treatment-related infections,
falls, burns, and pressure ulcers. Leap et al. characterized the
kinds of errors that resulted in medical injury in the Medical
Practice Study into groups including diagnostic, treatment,
preventative, or other errors (Fig. 9.1) [6].

In any given patient, some or all of the types of errors can
occur in a single hospitalization. A significant reason why
adverse events occur in today’s advanced medical system is
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Diagnostic
Error or delay in diagnosis
Failure to employ indicated tests
Use of outmoded tests or therapy
Failure to act on results of monitoring or testing

Treatment
Error in the performance of an operation, procedure, or test
Error in administering the treatment
Error in the dose or method of using a drug
Avoidable delay in treatment orin responding toan abnormal test
Inappropriate (not indicated) care

Preventative
Failure to provide prophylactic treatment
Inadequate monitoring or follow-up of treatment

Other
Failure of communication
Equipment failure
Other system failure

F16.9.1 Types of surgical errors

that medical care is extremely complex and variable, involving
a variety of personnel, equipment, and procedures [6]. Systems-
based programs and solutions have been created and imple-
mented and continuing efforts are in place to improve these
approaches. These errors are being followed and reported by
Hospital Systems. This chapter discusses the current topics
around patient safety including government initiatives, public
reporting, human factors in surgery, and surgery checklists,
crew resource management, and resident duty hours, and
physician burnout.

Initiatives around Patient Safety and Quality

More than a decade ago, the Institute of Medicine Quality of
Healthcare in America Committee was formed to develop a
strategy to improve quality. They released a comprehensive
report “To Err is Human: Building a Safer Health System,”
addressing issues related to patient safety and laying out an
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ambitious national agenda for reducing errors in health care
and improving patient safety [7]. Subsequently in 2005, the
Patient Safety and Quality Improvement Act was signed into
law to promote voluntary and confidential reporting of
adverse events and improved communication between pro-
viders to improve patient safety [8]. Not long before that, the
Medicare Prescription Drug, Improvement, and
Modernization Act introduced the Acute Care Episode
Demonstration, which aimed to shift the health care focus
from quantity of care to quality of care [9]. The initiative
resulted in millions of dollars saved without negatively
impacting the patient safety [10, 11]. The most significant
regulatory overhaul, however, was in 2010 when the Patient
Protection and Affordable Care Act (PPACA) was signed
into place. Under this act, the Center for Medicare and
Medicaid (CMS) Innovation was established to improve
quality of care and reduce the rate of growth in healthcare
costs [12]. This resulted in further expansions of bundled pay-
ments and reimbursement shifts laid out by the CMS with the
Innovation’s Bundled Payments for Care Improvement
Initiative (BPCI) as the most recent nation-wide project [13].

Linking Quality to Payment

The BPCI initiative links payments for multiple services
received during a single episode of care with financial incen-
tives for improved performance. The anticipation is that this
model will lead to higher health care quality and more coor-
dinated care at a lower cost. Traditionally, payments were
made based on the fee-for-service (FFS) model, where insti-
tutions and providers were reimbursed for each individual
service furnished to beneficiaries for a course of treatment.
This resulted in fragmented care with minimal coordination
between multidisciplinary providers, which led to a decrease
in health care value; higher cost without improvement in
patient outcomes. In 2013, the CMS announced their new
shift in reimbursement mechanisms from the traditional FFS
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to the current proposed BPCI model with payment shifts
based on the BPCI model to 30% by 2016 and to 50% by
2018, with the remaining FFS payments linked to institutions
quality data to 90% by 2018 [13].

What is meant by quality data? Currently, three main pro-
grams exist to reward hospitals for delivering services of
higher quality while penalizing those who do not meet per-
formance benchmarks: The Hospital Readmissions Program,
Hospital Value-Based Purchasing (HVBP) program, and
Hospital Acquired Conditions (HAC). Since 2012, the
Hospital Readmissions Reduction Program reduces pay-
ments to acute care hospitals with excess readmissions that
are paid under the CMS’s Inpatient Prospective Payment
System. The excess readmission ratio is defined as the risk-
adjusted predicted readmissions divided by the risk-adjusted
expected readmissions. The payment adjustment amount is
determined based on specific formulas based on DRGs and
indirect costs [14]. The HVBP, also established by the
Affordable Care Act, implements a pay-for-performance
(P4P) approach to the payment system that accounts for the
largest share of Medicare spending. Under the HVBP,
Medicare adjusts a portion of payments to hospitals based on
how well they perform on specific measures compared to
other hospitals and how much they improve their own per-
formance on those measures compared to their performance
during a prior baseline period. The HVBP score is derived
from The Total Performance Score (TPS), which consists of
four domains—Clinical Process of Care, Patient Experience
of Care, Outcome, and Efficiency domains (Table 9.1) [15].
The HVBP is designed to promote better clinical outcomes
for hospitalized patients and improve their experience of
care during hospital stays. Note that patient satisfaction is
part of this composite and is becoming an ever larger part of
the P4P picture and should be taken into account by the prac-
titioner and the hospital.

The HAC Program reduces payments to hospitals that
rank in the worst performing quartile. The worst performing
quartile is identified by calculating the Total HAC score
which is based on the hospital’s performance on four risk-
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TaBLE 9.1 Domains of TPS for VBP

Domains of TPS % of
for VBP Composites TPS
Clinical process of care 12 clinical process measures 10

domain
Patient experience of 8 dimensions of HCAHPS 25

care domain Survey

Outcome domain 3 mortality, ] AHRQ, 1 HAI 40
measure

Efficiency domain 1 Medicare Spending per 25
Beneficiary

HCAHPS Hospital Consumer Assessment of Healthcare Providers
and Systems, HAI Healthcare Associated Infection

adjusted quality measures (Patient Safety Indicator 90 com-
posite, central-line-associated bloodstream infection
(CLABSI), catheter-associated urinary tract infection
(CAUTTI), and surgical site infection (SST) for colon surgery
and hysterectomy). Hospitals with a total HAC score above
75th percentile of the Total HAC Score distribution may be
subject to payment reduction [16].

Quality Improvement Programs

Several surgical quality improvement programs have been
formed as a result of the increasing pressures and demands
for improved patient safety and outcome in the health care
environment. The Agency for Healthcare Research and
Quality (AHRQ) developed four modules of Quality
Indicators (QIs) to gauge performance in health care: the
Prevention Quality Indicators (PQIs) [17], the Inpatient
Quality Indicators (IQIs) [18], the Patient Safety Indicators
(PSIs) [19], and the Pediatric Quality Indicators (PDIs)™,
This chapter will focus on PSIs, which are quality measures
that use administrative data based on the ICD-9-CM coding
system found in discharge records. PSIs were developed to
help hospitals identify potential adverse events to provide
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opportunity to assess incidences of adverse events and hospi-
tal complications [20]. There are currently 27 PSIs: 20 on the
provider-level and 7 on the area-level. At the provider-level,
the PSIs provide information about the potentially prevent-
able complication patients experienced during their initial
hospitalization (Table 9.2). The area-level PSIs capture all
cases of potentially preventable complications that occur in a
given geographical area (e.g. metropolitan service area or

TaBLE 9.2 Patient Safety Indicators

Patient safety indicator: provider —level PSI Number
Complications of anesthesia 1
Death in low-mortality DRGs 2
Decubitus ulcer 3
Failure to rescue 4
Foreign body left during procedure 5
Tatrogenic pneumothorax 6
Selected infections due to medical care 7
Postoperative hip fracture 8
Postoperative hemorrhage or hematoma 9
Postoperative physiologic and metabolic 10
derangements

Postoperative respiratory failure 11
Postoperative pulmonary embolism or deep vein 12
thrombosis

Postoperative sepsis 13
Postoperative wound dehiscence 14
Accidental puncture or laceration 15
Transfusion reaction 16
Birth trauma—injury to neonate 17
Obstetric trauma—vaginal with instrument 18
Obstetric trauma—vaginal without instrument 19
Obstetric trauma—cesarean delivery 20
Foreign body left during procedure 21
Tatrogenic pneumothorax 22
Selected infections due to medical care 23
Postoperative wound dehiscence 24
Accidental puncture or laceration 25
Transfusion reaction 26
Postoperative hemorrhage or hematoma 27




9. Surgical Quality and Safety... 133

county) either during hospitalization or resulting in subse-
quent hospitalizations [19].

The AHRQ PSIs were initially designed as an internal
quality improvement tool, but their use now ranges from
public reporting to P4P initiatives. These indicators must be
used with care as these are associated with limitations includ-
ing coding inconsistencies, clinical vagueness in description of
code, heterogeneity of clinical conditions, and incomplete or
inaccurate administrative data. Many research efforts have
been undertaken to validate the effectiveness in PSI’s ability
to capture potentially preventable patient safety events.
While many PSIs have been shown to be unreliable as a
detector of adverse events and a measure of quality perfor-
mance, they are currently being used to present a picture of
patient safety within all hospitals [21-25].

The American College of Surgeons National Surgical
Quality Improvement Program (ACS NSQIP) is a nationally
validated, risk-adjusted database tracking surgical outcomes.
The program reports on a number of general surgical compli-
cations across multiple specialties and procedure-specific
outcomes for a variety of individual procedures. The program
allows participating institutions to view their benchmarked
risk-adjusted parameters in order to develop goals and tar-
gets to decrease complications and mortalities. Similarly, the
University HealthSystem Consortium (UHC) is another
database available to subscribers, which provides bench-
marked data comparative to other academic medical centers
on safety, quality, and performance. Other available discipline-
specific national outcomes databases include the Society for
Thoracic Surgeons (STS) National Database, Tracking
Operations Outcomes for Plastic Surgeons (TOPS) [26], and
National Cancer Database (NCDB) [27] to name a few. All
these tools will continue to be developed with the goal of
providing sources for institutional improvements in patient
safety while increasing transparency [27, 28].

Despite the advances in quality reporting, participation in
nationally validated databases alone does not improve
surgical outcomes. This was shown in a study conducted by
Osborne et al. where they set out to evaluate the association
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of enrollment in participation in the ACS NSQIP with out-
comes. They found that after accounting for patient factors
and time trends toward improved outcomes, there was no
statistically significant improvement in outcomes at 1, 2, or
3 years after enrollment in ACS NSQIP [28]. They concluded
that feedback of outcomes data alone is not sufficient for
improving surgical outcomes. Failure to implement quality
improvement initiatives following review of ACS NSQIP
report may play a role in lack of progress. Because the ACS
NSQIP data is not publicly reported, institutions may not
have a large enough incentive to drive quality improvement.
Financial incentives are currently being implemented with
the BPCI initiative, pay-for-performance, and nonpayment
for adverse events. While change begins with the individual,
physicians may not have resources to launch effective programs.
Changing physician practice to adhere to quality improve-
ment initiatives requires complex, multifaceted interventions
that need to be championed and sustained by the system. To
develop systematic approaches, the understanding of the
interplay between human factors and adverse events in a
system is crucial.

Human Factors in Surgery

Human error is inevitable in any discipline. While human error
oftentimes go unnoticed and rarely cause significant harm, the
occasions where they do translate into an adverse event cause
much distress in the system. It is known that although the indi-
vidual commits human errors, the system is usually at fault for
inadequate organizational structures in not noticing the error
occurred. Much work has been done in the arena of human
factors of error, especially in the medical and surgical commu-
nities to detect vulnerable systems with the aim of reducing
error and optimizing patient safety. Three principles exist to
aid systems in their approach to understanding surgical errors;
(1) human error is unavoidable, (2) defective systems allow
human error to cause harm to the patient, and (3) systems can
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be designed to prevent or detect human error before the
patient is harmed [29].

One of the most well-known human factors theories is the
“Swiss cheese” model of accident causation, which provides a
framework for how errors or accidents occur in a system
designed to deflect error. In this theory, systematic defenses
exist to prevent error; however, occasionally each specific
event (e.g. organizational factors, unsafe supervision, precon-
ditions for unsafe acts, or the unsafe act itself) at a given time
and place lines up such that the event bypasses the system’s
defenses and translates into an error (Fig. 9.2) [30]. Therefore,
preventable adverse events, despite committed by individu-
als, are rather a result of a defective system.

The Systems Engineering Initiative for Patient Safety
Model (SEIP) effectively describes a system that is relevant
to the surgical process (Fig. 9.3) [31]. The framework aids in
understanding the structures, processes, and outcomes in a
health care system. The model places the patient in the center
while all the elements of the system not only affect the
patient, but also affects the other elements within the system.
The model implies that overall quality, patient safety, and
outcomes are affected by the interplay between factors such
as teamwork and communication, physical work environ-
ment, technology, workload factors, and other organizational
variables. Specifically, in the operating room, environmental
factors such as clutter, noise, lighting, and temperature can
negatively impact the outcome of an operation [32-34]. Poor
communication has also been shown to be the cause of a
large number of sentinel events within the healthcare system
with studies revealing that 40% of errors in surgery resulted
from communication errors [35, 36]. From a technology
standpoint, the advancements in minimally invasive and
robotic surgery require new skill sets to be learned which,
when combined with the other systematic elements, may be a
source for stress-inducing conditions. Thus, operating rooms
designed to effectively link these elements to prevent or
detect human error before a patient is harmed will succeed in
providing coordinated, effective, efficient, and safe surgery.
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Crew Resource Management

Communication plays a significant role in a success of a team,
especially in the operating room. The well-known strategy,
Crew Resource Management (CRM), developed in the avia-
tion industry has been successfully adapted in some hospital
systems to improve quality and safety. At one institution, The
Ohio State University Wexner Medical Center, CRM was
translated to the healthcare industry as a systematic approach
to training leadership, staff, and physicians on the elements of
communication, conflict management, safety tools, and inter-
nal monitoring. Safety tools include checklists, standardized
protocols, and communication scripts. Within 3 years follow-
ing CRM implementation, the health system reduced their
total number of adverse events by 27.5% [37]. In another
study, Funai et al. incrementally introduced multiple patient
safety interventions at a university-based obstetrics service.
The initiative included outside expert review, protocol stan-
dardization, creation of a patient safety nurse position and
patient safety committee, and training in team skills and fetal
heart monitoring interpretation. They reported significantly
reduced adverse outcomes following intervention with sig-
nificant improvement in the safety climate [38]. This demon-
strates the measurable outcomes, effectiveness, and feasibility
of a communication-based training program in improving
patient safety.

Surgical Checklists

The implementation of checklists and standardized processes
around the care of patients has been pivotal to the develop-
ment of the patient safety culture [39]. Dr. Pronovost and his
team at John’s Hopkins were the first to pioneer a rounding
checklist in the Intensive Care Unit (ICU) aimed at decreas-
ing catheter-related bloodstream infections. In his cohort
study of 103 ICU’s, 1981 ICU days, and 373,757 catheter-days,
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he found that the use of the ICU checklist resulted in a sus-
tained reduction of 66% in rates of catheter-related blood-
stream infections [40].

In 2009, the World Health Organization issued a world-
wide recommendation for the use of its surgical safety check-
list for briefings in the operating room, which included a “sign
in” immediately before induction of anesthesia, a “time out”
immediately before the skin incision, and a “sign-out” follow-
ing skin closure. The WHO checklist was evaluated in a study
of eight hospitals in different parts of the world and was
shown to result in a significant reduction of mortality in
major surgery by 47% and a significant relative reduction of
major morbidity by 36% [39]. Results from a meta-analysis
including 20 studies concerning the effect of the WHO checklist
on safety-related events in the OR support the WHO’s
recommendation to use the Surgical Safety Checklist in all
operative procedures [41]. Institutions can create individual
adaptations of content, form, and model of the checklist as
long as the purpose remains the structured communication
among team members regarding important information
related to the procedure. Since then, checklists have been
implemented during bedside procedures, obstetric processes,
trauma cases in the Emergency Department, as well as
patient handoffs between residents and nurses. Ultimately,
the use of checklists and its success is entirely dependent on
the implementation and monitoring from the institution as
well as the collaboration of all health care providers.

Duty Hours and Physician Burnout

The introduction of the mandated work hour restrictions,
introduced in July 2003 by the Accreditation Council for
Graduate Medical Education (ACGME), was designed to
improve patient safety by reducing resident fatigue. Since
then, much interest has been placed in evaluating the effects
of duty hour restrictions on patient safety. A 2012 survey
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indicated that most categorical surgery residents did not per-
ceive that reduced duty hours noticeably improved quality of
care, and their perceptions of causes of medical errors sug-
gested that system changes were more likely to enhance
patient safety than further hour limits [46]. Most recently, a
national cluster-randomized trial comparing standard
ACGME duty hours to more flexible policies (waived rules
on maximum shift lengths and time off between shifts) was
completed to assess differences in patient outcomes, resident
education, and well-being. Results including 117 general sur-
gery programs in the US between 2014 and 2015 demon-
strated no significant difference in residents’ satisfaction with
overall well-being and education quality between the two
duty hour policies [47]. These results question whether cur-
rent ACGME duty hour restrictions provide residents with
the optimal surgical training while balancing resident well-
being with patient safety and outcomes.

In addition to balancing work hours, Hospital Systems are
now faced with alarming rates of burnout among physician
providers. National studies suggest that at least 50% of US
physicians are experiencing professional burnout [48-50].
Burnout is characterized by exhaustion, depersonaliza-
tion, cynicism, low sense of personal accomplishment, and
reduced effectiveness. Physician burnout has been shown to
impair job performance and influence quality of care,
patient safety,and patient satisfaction [51-53]. Consequently,
there has been a rising interest in interventional strategies
focused on improving physician wellness. Individual stress
reduction strategies have proved to be effective in health-
care professionals [54, 55]. However, mitigating professional
burnout is not solely the responsibility of the individual
physician but that of the entire hospital organization. In
addition to providing resources to promote self-care and
resilience, much work remains in developing sustained sys-
tematic strategies to harness physician wellness that will in
turn impact safety and quality for patients.
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Conclusions

The goal of any institution healthcare institution is to elimi-
nate errors and improve patient safety. Over the last decade,
much effort has been placed in this endeavor with significant
success as indicated by results from CRM training and
checklist implementation. Governmental quality improve-
ment initiatives and systematic strategies have been devel-
oped to provide safe, timely, efficient, effective, equitable,
and patient-centered care. These proposals now hold health
care institutions and providers accountable for achieving the
quadruple aim in healthcare: to enhance the patient’s
experience by improving costs, quality, and outcomes, while
maintaining physician well-being. With increasing awareness
and accountability, compliance has become less of an issue.
What remains now is sustainability and growth of a culture
around patient-safety.
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Chapter 10

Strategies to Help Establish
Your Practice While

Simultaneously Achieving
Work Life Balance

Denise W. Gee and Yulia Zak

Work hour restrictions do not exist beyond formal training
programs. In addition, while many hospital-based practices
continue to explore various clinical coverage arrangements
for weekends and holidays, most practicing surgeons carry
the sole responsibility of care for their own patients for the
duration of their career. The reality of a surgeon’s life is that
we work harder and often with longer hours than is currently
allowed in residency training. Nevertheless, we have access to
some crucial tools that can make such a busy life significantly
more manageable and very fulfilling.

There exists no foolproof recipe or algorithm for success.
Perhaps more importantly, every surgeon’s definition of suc-
cess is unique and will likely change over time. In this chapter,
we discuss key strategies that can facilitate a smooth transition
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from the training environment to a clinically busy but
well-balanced practice and life in the field of surgery.

Optimizing the Transition to Practice

One of the first things to do after you graduate from residency
or fellowship is to make sure you have identified a potential
mentor(s) among your established colleagues. This person
should be willing to guide you through the process of establish-
ing your practice, whether it is networking with referring pro-
viders in private practice or navigating the academic ladder in
a university setting. No matter how well-trained you are, there
will be times when you will need a skilled assistant during a
tougher-than-expected case or someone to run your difficult
cases by. In addition to developing a mentorship in your new
workplace, take full advantage of the relationships you have
already established in residency and fellowship. Your former
teachers can and will be incredible resources in your clinical
decision-making process, as well as in serving as references for
society memberships, committees, and future jobs.

As you start your practice, carefully consider your desired
case mix and what subspecialty reputation you plan to establish
for yourself. It will be easier to grow your practice initially if you
encourage referrals of patients with a wide range of pathology
that falls within the scope of your general surgery training. This
is especially true for surgeons in the community setting. On the
other hand, if your goal is to establish yourself as a subspecialist
with fellowship training, you are more likely to set yourself
apart from the other general surgeons in the area and receive
more complex referrals within your field of expertise.
Developing a niche will allow you to hone your skills in a par-
ticular area, facilitate research on related topics, and build your
reputation as a leader in that field [2]. From a practical stand-
point, remember to bring your residency/fellowship program’s
post-operative order sets, perioperative treatment protocols,
and operating room preference cards/lists to ensure that your
patients will get cared for in the manner in which you have
become accustomed to. This will facilitate efficient transition
into practice without wasting time to reinvent the wheel [1].
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In addition to carefully choosing clinical mentors and
associates, surgeons in community practice will especially
benefit from the selection of qualified business advisors,
attorneys, and accountants who can potentially ease the
transition process. Most surgeons at the end of their training
do not have a sufficient business background to immediately
create a thriving practice. Surrounding yourself with trust-
worthy and experienced businesspeople will provide invalu-
able learning opportunities and help you avoid potentially
costly mistakes [3].

Cultivating Professional Connections

One of the most important tenets of a successful practice is to
be affable and available. Unless you were lucky enough to
inherit a thriving practice from a retiring surgeon, you will
need to build a wide network of referring providers and
establish yourself as a skilled surgeon with good outcomes
and satisfied patients. Initially, this will require reaching out
to the community physicians to let them know about your
presence, credentials, and availability. Set aside some time to
meet with individual providers in person. Offer the heads of
adjoining departments to give Grand Rounds about topics
within your field of expertise. Put together a CME course for
the community PCPs and other referring providers. Visit out-
lying private practices or smaller hospitals and schedule
lunch presentations for physicians and mid-level practitioners.
Make sure to bring business cards, pamphlets, and any other
marketing materials you can produce.

Once you begin receiving referrals, maintain ongoing com-
munication with these providers, so they know what is hap-
pening with their patient. When you see a patient in clinic,
always send a letter or email to the referring physician with
your assessment and plan or call him/her directly with an
update. Such letters can be based on templates to save you
time. Some electronic medical records (EMRs) even have a
streamlined pathway for faxing your progress notes with a
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few clicks of the mouse. Return all phone calls and emails
promptly and never turn away a referral or a request for a
transfer or help. Even if you are not able to help, facilitate
advancing the patient’s care to someone who can assist. The
time invested in this will pay off with an increase in referrals
(and revenue!) [4].

At the same time that you are busy building your practice,
always remember that the colleagues in your practice/depart-
ment are part of your team. You do not need to overextend
yourself and risk burning out in an effort to try to take care
of every patient and every problem. If there is a subspecialist
who can do something better than you, refer appropriate
patients to him/her. You will be viewed as a partner and a
team-player and will receive referrals within your subspe-
cialty in return. Most importantly, you will maintain your
balance and sanity by minimizing your risk of complications
and not trying to do every case in sight.

In the operating suites, always be polite and respectful to
the staff. Often, a surgeon’s behavior and actions are instru-
mental in setting the tone in the operating room. Never raise
your voice or speak down to the nurses and never publicly
criticize others. Building good relationships with the OR staff
will pay off in the long run with a pleasant work environment.
As you spend more time in the operating room, being a well-
liked member of the team can positively impact your rela-
tionship with OR administration as well, potentially resulting
in improved operative help, as well as assistance with placing
add-on cases as efficiently as possible.

Leading a Team

If at all possible, participate in the hiring or selection process
of your support staff. Prioritize choosing candidates with
excellent communication skills and experience in similar
positions. Set clear expectations from the very beginning and
ensure that your treatment protocols are known and fol-
lowed. Review workflow pathways and look for opportuni-
ties to streamline flow of information to minimize omissions
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and delays. Your support staff’s attention to detail will influ-
ence your ability to be efficient. For example, make sure that
all incoming lab and test results are checked regularly and
delivered to your inbox, and surgical pathology results are
included in the patient’s chart at the time of postoperative
follow-up. Your staff should know that you have a policy of
never turning patients away, and that the highest quality of
care is your primary goal. At the same time, give them ample
notice to modify your clinic schedule if you have prior family
or social commitments, let them know when you need to cut
clinic short in order to make your child’s soccer game, and
allow them to be creative in scheduling in order to accom-
modate patients in a timely fashion. This may mean having
special office hours if you have missed a clinic.

Unlike the work hours of your staff, expectations of you
and your time can be unlimited. In order to balance clinical
practice, potential administrative or educational duties,
research, and family commitments, one must develop a
schedule that integrates all of these components [4]. Ensure
that both your administrative assistant (A A) and your signifi-
cant other have access to your calendar (without sharing
HIPAA-protected or other sensitive information). Be sure to
block off time for billing, answering emails, performing
research, and attending to family obligations just as you
would for OR cases or other work meetings. Your AA should
be invested in protecting your personal time as much as they
are in maximizing patient satisfaction and your efficiency. On
the other hand, maintaining a centralized schedule will also
allow your staff to more easily reach you for emergencies.

You will need to set the trend for the atmosphere and
mood that prevails in your practice. A grumpy surgeon soon
begets unhappy staff, and this trickles down to the patients
and referring physicians. However, it is not enough for you
alone to be affable. Your team represents you and often inter-
acts with the patients even more than you do in an outpatient
setting. Set the precedent for courteous, amiable communica-
tion with your staff, and let them know that it is a priority to
maintain the same type of rapport with patients, families, and
other physicians. Show your team that you value their work,
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and make sure they have enough time off to stay fresh, inter-
ested, and amiable.

Once you have an established busy practice, this may be
the time to consider hiring a mid-level provider. A physician
assistant or nurse practitioner can be instrumental in increas-
ing the efficiency of your clinic evaluations. She/he can also
take a significant portion of the paperwork burden off your
shoulders and streamline communication with patients. This
may allow you to increase your productivity while actually
cutting back on your work hours, reducing the risk of burn-
out, and improving your job satisfaction by allowing you to
focus on what you love to do best—operate and take care of
sick patients. A scribe may also be beneficial in your practice,
allowing you to spend more time talking to the patient in
clinic and less time worrying about chart documentation.

Finally, be proud of your accomplishments and make sure
your superiors are aware of the hard work that you do. When
it is time to re-negotiate your contract, do not hesitate to ask
for any additional resources that may improve your clinical
and academic output and help to better balance your life. In
the end, being a team player is critical and if you are fulfilling
all of your obligations, it is important for your department to
support you in a similar fashion.

Staying Current and Skilled

In order to maximize the longevity of your career and the qual-
ity of the care you provide to your the patients, you must keep
up with the current literature, research, and new technologies.
Residency/fellowship should not be the end of your education.
It is important to attend the American College of Surgeons
and/or your subspecialty annual regional and national society
meetings. Try to take at least one hands-on course per year to
renew/refresh your skills or to learn a new technique alto-
gether. Read surgical journals on a regular basis. Be curious
about colleagues trying out new techniques or simply learn
from them and perhaps adopt some of their “tricks”. Regardless
of how available or affable you are, nothing can or will substi-
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tute for your “ability”,i.e.skills and knowledge set. Furthermore,
just as your practice model and professional goals will change
throughout your career, your skills must evolve to adopt new
concepts and techniques to provide the best possible care for
your patients [S]. This is critical to maintaining relevance and
longevity in your practice.

Preserving your Passion

Throughout your career, if you can protect the joy you felt
the first time you held a scalpel, you will be much less likely
to burn out. Identify what keeps your surgical passion alive
and cultivate it, keeping in mind that this may change over
the years.

In the hospital, become involved in departmental and/or
hospital-wide committees. This will help develop your leader-
ship skills and facilitate change in the issues you feel strongly
about.

Do not miss opportunities to teach. Whether you are at an
academic institution or in private practice, sharing your
knowledge and experience with students, residents, junior
partners, or community physicians can be extraordinarily
fulfilling and will give you a sense of a built legacy that will
remain long after you take your last call.

Remember that you cannot be everything to everyone.
Preserving work-life balance is crucial and reaching that bal-
ance can occur in many different permutations depending on
the individual. Staying true to what your personal needs are,
in both work and life, and striving to maintain them will keep
you happier in the long run.

Maintaining a Healthy Personal Life

In the business world, there exists a concept of a kaleido-
scope strategy. In this abstraction, there are four chambers in
the kaleidoscope vision of a successful life: happiness,
achievement, significance, and legacy. Each of these holds
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together elements pertaining to one’s individuality, family,
work, and community. It is thought that those who structure
their goals by creating “chips” distributed among the four
categories in a balanced way are much more likely to achieve
enduring success in life [6].

For most surgeons, the time available to be spent with
family or friends does not increase after finishing training
and entering practice. However, the flexibility in how to
spend that bonding time improves significantly, and conse-
quently, the quality of life can surge.

First, you must protect family time without compromising
patient care. Invest in a high-quality nighttime and weekend
answering service for your practice. Ensure that you will be
contacted immediately for urgent issues, while protecting
your sleep and your family from the interruptions of non-
emergent phone calls. If possible, do the same with work-
related meetings, and schedule them for early morning,
between cases, or over lunch [7].

Second, maintain an ongoing conversation with your part-
ner or spouse about your mutual career goals and expecta-
tions regarding the distribution of responsibilities at home.
As your career evolves, the amount and kind of obligations
you are able to take on will also change. Reciprocal flexibility
with the division of labor will allow both spouses to achieve
success at work and at home. Whenever possible (and afford-
able), outsource the household chores that do not contribute
to your relationships but actually take time away from them.
At the same time, consider the needs of your family, such as
employment prospects for your spouse, educational opportu-
nities for your children, and options for recreation and travel,
when choosing practice locations or organizations [3]. It will
be much easier to focus on building a successful career when
your family members’ needs are met. Be sure to protect time
to spend with your partner or spouse. In a setting of increased
work and life demands, it can become easy to forget the
needs of your significant other. Just as you block time for
work commitments, make sure to set aside time to be with the
person who is very likely your biggest supporter.
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Third, if you plan on having children, realize that there will
never be a “perfect” time to take this step. The most impor-
tant elements in your success as a parent are flexibility, disci-
pline, organization, and endurance. Slaughter proposes that
career development with a family and children is akin to
irregular stair steps with scattered plateaus and dips. One
may occasionally have to turn down promotions to remain in
a job that best suits the family situation, work part-time for a
period of time, or take a sabbatical in order to put “money in
the family bank” [8]. With a career that will likely span
decades, remember that there will be plenty of time to
achieve your professional goals without missing out on
important experiences during the crucial years of parenting.

On the other hand, keep in mind that it is often possible to
structure your life during the intensive years of building a
successful clinical practice in a way that allows for responsi-
ble (and joyful) parenting. For example, instead of spending
late evenings in the office catching up on paperwork, choose
to go home for dinner with your family or to see your child’s
play recital, and then finish your work after the children have
gone to sleep. Avoid scheduling meetings during the hours
your children are not asleep or at school. You can choose to
start your clinic after you have taken your daughter to school,
or get up earlier in the morning to catch up on email so that
you can have breakfast with your son. Schedule call as far in
advance as possible, and avoid taking it during important
family events. Conversely, when you are not on call, deliber-
ately schedule family bonding opportunities. You may even
consider combining society meetings with family getaways
for maximum efficiency.

Next, become involved in your community. Volunteer for
your children’s school functions or sports events. Attend
town hall meetings and participate in the neighborhood asso-
ciation initiatives. Not only will this bring you closer to your
family, but it will also support your identity outside of work,
help you make new friends and connections, and widen your
social network. Community involvement could potentially
bring in additional clinical referrals as well!
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Finally, do not forget to take some time for yourself. Plan
time for regular exercise and maintain a healthy lifestyle.
Without your health, burnout at work will quickly strip you
of personal and professional happiness. Taking care of your-
self and maintaining your health is the most critical piece of
the work-life balance puzzle.

Work-life balance in the life of an ambitious and successful
surgeon will always be a moving target. Sir William Osler’s
concept of availability, affability, and ability is the common
thread that ties together all the components of a meaningful
and rewarding life. It applies not only to the professional
arena, but to your family and personal life as well. Most of all,
adapting to change while prioritizing those people and
aspects of your professional and personal life that provide
you with the most happiness will ensure that when you look
back at your accomplishments 30 or 40 years from now, you
will have no regrets and a legacy of cherished memories.
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Chapter 11

Social Media and Networking
in Surgical Practice

Erin Bresnahan, Adam C. Nelson, and Brian P. Jacob

Introduction

Social media (SM) has become an important means of
communication allowing people from across the world to
exchange ideas based upon their common interests. The use
of SM has risen dramatically in a relatively short period of
time and has quickly affected the way surgeons acquire and
consume information. By embracing the transparency
afforded by the platforms and the ability to globally collabo-
rate in real time using smart phones, by using closed
Facebook™ groups, surgeons have discovered a new way to
educate each other, and in return optimize the treatments
and outcomes for their patients (Fig. 11.1).
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Social Networking Use Has Shot Up in Past Decade
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FiG. 11.1 The percentage of all American adults and Internet-using
adults who use at least one social networking site

Usage of SM among medical professionals has been observed
to mirror the growth trends of the general population. A 2010
nationwide survey reported SM use by 93.5% of medical stu-
dents, 79.4% of residents, and 41.6% of practicing physicians
[2]. While the majority of respondents used SM for personal
purposes only, it is obvious that the exchange of information
afforded by SM has numerous applications within the profes-
sional realm of surgery as well. Indeed, the role of SM in
surgical practice is increasingly being advocated as a means
of professional collaboration and as a way to augment the
patient—doctor relationship [3]. With these new opportunities
come challenging questions regarding ethics, patient privacy,
and professionalism. Therefore, the goal of this chapter is to
serve as guide to those who are transitioning into surgical
practice by addressing the following:

¢ Definition and explanation of SM
e How can SM benefit surgeons?
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e How can SM benefit patients?
e How does one maintain professionalism and compliance?
e Specific examples of SM as a tool in surgical practice

Definition of Social Media

Social media refers to websites where users can both post
content and generate discussion, with the end goal being to
engage audiences and facilitate relationships. The total
number and variety of SM platforms can seem endless; how-
ever, a handful of platforms have consistently been among
the most popular over several years (Fig. 11.2). Facebook
continues to be the most used SM platform with 71% of
Internet users having an account [4]. While the growth of
Facebook has shown little change over the past few years,

Soclal media sites, 2012-2014

% of online adults who use the following social media websites, by year

= 2012 =2013 = 2014
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Fic. 11.2 The percentage of online adults who use the following
social media websites, by year
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growth of other popular SM platforms (LinkedIn, Pinterest,
Instagram, and Twitter) has been increasing steadily.
Furthermore, the number of adults who use more than one
SMN platform is rapidly increasing, up to 52% in 2014 [4].
Other platforms are also considered social media, like rat-
ing websites, blogs, and even Google, in the sense that all of
these sites offer a platform where transparent dialogue can
be posted in real time.

Also important to consider is the way in which people
are accessing these platforms. Usage on mobile devices has
increased considerably, meaning that more people can have
access to social media at times when they are not tied down
to a computer—which offers great potential for reaching
busy physicians. The ability to scroll through a newsfeed
while grabbing lunch in the cafeteria, or read an article
someone posted while on the train, enables an audience of
busy professionals to connect more frequently with others
on SM during breaks in their schedule, through the free-
dom of mobile usage.

The ease of access of social media websites as well as the
widespread network of daily users already in place makes
social media an optimal platform for connecting physicians
with patients, physicians with others in their field, patients
with other patients, and patients with information about
their health and illnesses. People are more likely to read
something or accommodate it into their practice if it is easy
to access and if the information is channeled through
means that are already incorporated into their daily rou-
tines. A large percentage of the population checks their
social media accounts daily, so information posted to these
sites would reach many more people than that of a site
which had to start from the bottom up in first recruiting
users and then working up enough engagement to support
daily usage.

In addition to the mainstream platforms mentioned above,
there are a multitude of smaller, niche sites which target a
more specific audience. Such platforms are increasingly being
used for health-related purposes. For example, Chronology
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[5] is a social media network (SMN) patient-to-patient net-
work specifically for people with Crohn’s disease, which fea-
tures a “health timeline” where patients log their symptoms
over time alongside the various treatments they have used.
Not only can patients use these niche sites, but physicians are
employing their use as well, to interact with or provide
information and support to the communities they serve.

How Can SMN Benefit Surgeons?

SMN is now being used to establish an online presence for
surgical practices and healthcare organizations, which can
serve functions of advertising and patient recruitment.
Online content can highlight the specialized features of an
organization and be used to promote patient awareness.
This will likely be important in a time of increasing trans-
parency where surgical outcomes are publicly available [6].
This is especially true given recent data which suggests that
the public may not be able to spot outliers in risk-adjusted
data in order to better inform their healthcare decisions [7].
SMN may provide an opportunity for organizations to
clarify the significance of outcome data. The use of SMN as
a marketing tool for surgical practices has also been docu-
mented. In a 2013 survey of 500 members of the American
Society of Plastic Surgeons, 50.4% reported the incorpora-
tion of SMN into their professional practice [8]. Use as a
tool for effective marketing and patient education were
among the most common reasons for utilization of SMN,
and the majority of those surveyed felt it had positively
impacted their practice. Notably, a significant proportion
also felt more oversight was needed in order to uphold ethi-
cal standards.

Surgical colleges around the world are also utilizing SM in
order to communicate with a greater audience and distribute
information on a larger scale. An analysis of Twitter use by
five prominent surgical colleges in the US and UK deter-
mined that these organizations have attained a significant
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international reach with their use of SM’. The content of
posts was also included in the analysis and found to vary
among the colleges. Those in the UK focused more on profes-
sional and educational development, while the American
College of Surgeons (ACS) posted more content regarding
patient outcomes. The ACS was the only surgical college with
explicit plans regarding its goals for SM, which is to (1) pro-
mote the organization to prospective members and the public
and (2) to enable interaction across the house of surgery [10].
The ACS has launched “ACS Communities”, which is basi-
cally a social media platform where surgeons can exchange
ideas, educate, collaborate, and optimize patient care in a
protected online environment similar to closed Facebook
groups. Having clearly defined SM policies may soon be con-
sidered best practice in order to focus online content.

SM usage for professional purposes by physicians has
thus far been mostly through groups, profiles, or “pages”
that are public, in which they can circulate publications, new
research findings, or guidelines to patients and colleagues.
However, more recently, physicians have been using the
Facebook private groups feature or similar forums to
engage in an online community of professionals in their
field through discussion-based forums. These groups enable
physicians to ask questions—either general, or about spe-
cific patient cases—to other physicians and provide a more
private environment where the membership (and thus who
can view or comment on posts) can be restricted.

Surgical practice, perhaps even more so than other special-
ties, engages in collaborative learning and quality improve-
ment. Frequent morbidity and mortality conferences are
perhaps the most notable form of this real-time peer review.
However, not all surgeons work in practices with enough
experienced surgeons to collaborate in person. With SM
being increasingly used to facilitate discussion among a
global community of surgeons, the scope of input a surgeon
can receive regarding a particular case may increase expo-
nentially. These types of forums can be particularly helpful
for more rare conditions or complications which occur at a
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low frequency, since any individual physician may have little
or no experience with a given issue, but drawing on the col-
lective experience will help inform the best way to approach
a rarer case.

The real-time nature of social media forums is perhaps one
of the most valuable features for clinicians. The publication
process in medicine is lengthy and time-consuming and ulti-
mately causes significant delays between obtaining research
results and disseminating findings to colleagues and then the
general public. Additionally, in surgery in particular, the value
of anecdotal evidence and personal experience cannot be
denied, especially when referring to a complex case to which
the results of carefully controlled clinical trials are not wholly
generalizable. However, surgical journals tend to not focus on
these types of information, although they can provide valu-
able insight to physicians in learning how to practically man-
age cases. Discussion of patient cases or general questions on
SM forums may enable exchange of information more rap-
idly, without sacrificing the integrity of the peer-review pro-
cess, since information can be disseminated instantaneously
and discussion and questioning of anyone’s information can
ensue following the post. This peer-review process occurs on
a much shorter time-scale than normal journal review, how-
ever, and may allow for discussions of more qualitative
aspects of cases that don’t necessarily fit into metrics com-
monly used in research.

Also important in advances in surgery are laboratory
research, the technology and materials used to operate, and
policies of hospitals and governing bodies in medicine. The
exchange of ideas for research, changes in care models, dif-
ferent technique modifications, etc. can occur much more
rapidly when information can be exchanged digitally and
instantaneously from anywhere where there is an Internet
connection. This information is able to cross hospital,
regional, and national borders and broaden the perspectives
of social media users greatly. Developing a framework of
thinking that considers the opinions and practices of sur-
geons, scientists, and other medical professionals around the
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world may lead to new innovative solutions to problems
that are generalizable and scalable to more than just one
practice or hospital. Fostering an environment in which
interdisciplinary collaboration can easily occur can contrib-
ute to increased cooperation between different branches of
medicine and improvement in healthcare as a whole. Having
an easy way to keep the lines of communication open
between different spheres of medical research and care will
make translational research and public health initiatives
more in tune to what patients and physicians need and bring
different perspectives together to create meaningful projects,
policies, and products.

How Can SMN Benefit Patients?

When physicians are learning more about ways to improve
their practice, patients are those who ultimately benefit. A
means to engage physicians in a form of continuing medical
education that they are enthusiastic about and voluntarily
seek out will ultimately translate into continuous quality
improvement that reflects in patient outcomes. Outside of the
benefits patient glean from improved physician knowledge,
there are additional ways SM can help patients manage their
diseases and surgeries.

SM can be used to connect patients with resources to
educate them about their disease or procedure. Social
media is a sphere which, unlike medicine, most patients will
feel comfortable navigating on their own due to personal
experience with it on a daily basis. Breaking down barriers
to health literacy by moving conversations about diseases
and healthy lifestyles into an arena where patients feel they
have more expertise and autonomy in the discussion can
make them more engaged in their care. In an age where
access to information online is rapidly changing the typical
patient—physician encounter, doctors can help to guide
patients to more informed decision-making by having social
media resources at the ready to provide a reliable source for
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patients to learn more about their condition, rather than
just searching through non-credible sources that may misin-
form or scare them. Physicians should be familiar with
online information sources and social media resources for
the diseases they treat, so that they can actively engage their
patients and provide multiple channels for learning more
about their conditions.

In addition to pure information, patients can read on
social media about their illnesses, social media pages, and
forums can recommend or provide tools to patients to help
manage and keep track of symptoms, such as mobile apps or
side effect journals. SM can also provide patients with sup-
port networks of others who suffer from similar conditions
and information on local services available to a patient, such
as discounted bus passes for handicapped patients. Social
media can thus supplement medical treatment of a condition
by helping address more of the social and emotional aspects
of illness and helping patients feel more engaged in their
health and treatment.

Maintaining Professionalism and Compliance

With the increase in SM usage among medical trainees and
physicians comes concerns over professionalism. While SM
provides the ability to share information quickly with a large
audience, it also creates a lasting online record which often
cannot be erased. Numerous cases of unprofessional behav-
ior by medical students, resident, and practicing physicians
have been memorialized online. For example, a recent nation-
wide assessment of surgical residents with publicly accessible
Facebook accounts found that 14.1% had posted potentially
unprofessional content and 12.2% had posted clearly unpro-
fessional content [11]. The most commonly found offenses
consisted of binge drinking, sexually suggestive photos, and
Health Insurance Portability and Accountability Act
(HIPAA) violations. The same assessment of attending sur-
geons yielded similar findings: 10.3% with potentially unpro-
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fessional content and 5.1% with clearly unprofessional
content [12]. Such indiscretions have the potential to
undermine the credibility of both individual surgeons and the
medical profession as a whole.

In response to this need for professional self-regulation,
the American Medical Association issued a report in 2011
which discusses the ethical implications of SM use by trainees
and physicians [13]. It acknowledges that while SM use can
support personal expression and foster professional collabo-
ration, it also creates new challenges to the patient—physician
relationship. The report offers several recommendations
which are summarized as follows:

e Maintain standards of patient privacy.

e Liberal use of personal privacy settings with the realiza-
tion that they are not infallible and that any content
posted to the Internet is likely permanent.

e Any online communication with patients must be in-line
with a professional patient—physician relationship.

e Separation of personal and professional content to help
ensure professional boundaries.

e Taking action if witness to inappropriate content posted by
colleagues. This may consist of notifying the offending col-
league vs. an authority depending on the severity of the
violation.

e Recognition that online content has the potential to harm
one’s own reputation and that of their colleagues and
institution.

HIPAA regulations do state that patient case information
can be shared outside of the patient’s clinical care team if it
is for the purposes of quality improvement. Although social
media still falls into a “gray area” of the regulations given
that it was not as prevalent when the law was written, many
physicians believe that posting information about a de-
identified patient case on social media is acceptable under
HIPAA standards if it is for the purposes of either quality
improvement and education or to consult other physicians
for help managing the patient’s treatment.
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Posting information about a specific patient case to get
advice or feedback for quality improvement when a
complication occurs may be one of the most valuable ways to
use social media and garner tips from professionals all over
the world with different experiences. However, this type of
situation offers the most potential for violations of patient
privacy and HIPAA. To remain in compliance, physicians
should at a minimum maintain the following standards for
patient case posts:

e These should be restricted to private groups in which
membership is monitored and controlled by a board of
administrators. Members of the group ideally should
also be held to a code of conduct in which they agree
that any information they see posted in the group is for
educational and quality improvement purposes only, or
to help in that patient’s treatment, and should not be dis-
seminated in any way.

e All medical imaging, photos, or other content posted
within the private group should be anonymized/de-
identified. It should also be kept in mind that even though
information such as name and date of birth may be
removed from an image or video, patients with certain
characteristics (very rare conditions, tumors, or hernias
that have particularly unique features, very old age) may
still be considered “identifiable” by HIPAA standards.

e Whenever possible, consent should be obtained from
patients to share their case with a professional Facebook
group. This should always be documented in writing if the
case is being presented in a public forum, or if any identify-
ing information will be included. For de-identified cases
posted to professional private groups, consent may not be
necessary but verbal consent at least is preferred. Patients
will often appreciate a physician’s desire to seek other
opinions and input on the case and may even place more
confidence in the management plan if their surgeon can
present evidence to the patient that other experts agree
with the course of treatment.
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e If you are part of an institution, there will often be official
policies regarding usage of social media by members of the
institution. To avoid any potential violations and conflicts,
these should be reviewed to make sure your practices are
in line with the policies.

We believe surgeons who embrace social media platforms
designed for quality improvement, with intent of continuing
medical education or patient care optimization, should be
protected from discoverability. That said, as of the writing of
this manuscript, it is our belief that anything posted in a closed
group or online community is subject to discoverability. We
hope that should the situation arise, that the education gained
from any post will help both the surgeon and the patient alike.

Specific Examples of SMN as a Tool
in Surgical Practice

There are several examples of online collaborative engage-
ments by surgeons. Some that exist on Facebook are: The
International Bariatric Club, The Robotic Surgery
Collaboration, SAGES Foregut Surgery Collaboration, and
The International Hernia Collaboration (IHC). The
International Hernia Collaboration (IHC) is a Facebook
group established in December 2012 by Dr. Brian P. Jacob,
which has grown into a community of hernia surgeons from
around the world. The goal of the group is to facilitate dis-
cussion about all things related to hernias, to enable physi-
cians to ask for advice, discuss the risks and benefits of
different strategies and practices, debate the merits of new
findings in the field, and disseminate information instanta-
neously to the global hernia surgery community. As a closed
Facebook group, only vetted and approved members have
access to create and view content. Additionally, posts are
required to have any identifying information removed unless
the patient has given express permission for their information
to be shared with the forum. Posts that are unprofessional or
that violate HIPAA compliance laws are deleted.



11 Social Media and Networking in Surgical Practice =~ 167

As of January 2017, membership has grown to 3100 mem-
bers, with users being a mix of attending physicians, residents,
medical students, and industry members. At any given day,
there are over 500 surgeons in the vetting queue process, and
an average of 4 to 6 new requests to join arrive daily. The
administration is selective to admissions, with the goal being
to optimize the quality and value of the discussion. Members
represent over 63 different countries, with the vast majority of
users being concentrated in the United States. Over the past
year, there has been an average of 178 posts per month and 17
comments per post. There is a total of over 4300 posts in the
forum, which can be searched with keywords by group mem-
bers. Engagement is high, with 96% of posts being responded
to, and both membership and group engagement have drasti-
cally increased since the creation of the group. These groups
are a model for how SM can be used as a tool in continuing
medical education, particularly by enabling interactive learn-
ing in real-time and providing access to the experience of
experts in multiple subspecialties. The forum has direct appli-
cability to clinical practice and patient outcome improvement,
promotes awareness of differing resources and practices
around the world, provides enhancement of research poten-
tial, and facilitates interdisciplinary collaboration.

Post Distribution

il
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Summary guide for new surgeons establishing a digital foot-
print online: when starting out, we recommend every surgeon
consider buying a website domain name that defines the prac-
tice well. Hospital employees or large group employees will not
need to do this as the hosptial or group will already have a
website that they will add you to. If that hospital policy permits,
it is always a good idea to still get your own website since many
surgeons do move institutions throughout a career. This web-
site should offer patient education, recovery information, and a
way to contact the surgeon to promote dialogue. Next, surgeons
should create at least one individual professional Twitter or
Facebook account, and use it only for professional communica-
tion. Enrolling in an existing, or creating a new, closed Facebook
GROUP or online specialty Community is a great way to col-
laborate and educate yourself and others within your specialty.
In addition, your surgical practice can create a Facebook
PAGE so that patients can interact with the business. Posting
compliant videos on those sites or others like Youtube can be
very beneficial to certain viewers. Use of other social media sites
by surgeons, like SnapChat for example, continues to evolve, but
we do not have enough experience to comment. Finally, you
should check your Google status at least monthly. You will be
automatically listed on rating websites like HealthGrades and
Vitals (for example), but sites like ZocDoc and Yelp (for exam-
ple) are paid by surgeons to keep a listing. All can be helpful, or
hurtful. Learning how to manage all of those accounts is
extremely important. Remember that you may move from hos-
pital to hospital, but your online footprint will remain the same.
Hundreds of patients will review you online in those sites, so you
must review yourself often and learn how to contact those sites
and optimize your presence on them.

Conclusion

Social media is a rapidly growing means of networking and
communication among medical professionals, and has
potential as a forum for discussion and education among
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surgeons and patients alike. While there are challenges to be
faced regarding professionalism and privacy, the potential
benefits far outweigh the negatives. We recommend that all
surgeons, especially those new to practice, maintain an
Internet presence that include the ways listed in Table 11.1.
Surgeons should employ professional pages or profiles for
their practice and/or themselves on several social media
sites and also follow major academic and research organiza-
tions in their field on their respective pages. Maintaining a
website with an independent domain name, where blogs and
information for patients can be posted, is also highly recom-
mended. As SM continues to make the world a smaller
place, further opportunities for its use will surely present
themselves. As surgeons, it is crucial that we remain innova-
tors in this ever-changing technology.

TaBLE 11.1 Social media and Internet usage recommendations for
surgeons entering practice

New Surgeon guide to Internet presence

Personal/Practice Unique domain name

website

Blogs or testimonials
Information for patients
Rating Website Yelp
awareness ZocDoc
Vitals
Healthgrades
Google

Facebook Member of a group or groups for your
specialty
Page for your patients and practice

Twitter Professional handle for yourself
(separate from personal handle)
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Chapter 12

Research: How to Set
Up a Research Project

Maria S. Altieri and Aurora D. Pryor

Introduction

When you embark on a career in research, it is important to
identify what you want to study, how to study it, what
resources do you have (or need), and who will pay for it. This
chapter will help you cover the basics. In terms of a research
career, most surgeons find it helpful to pick areas for
investigation that tie into topics they are interested in clini-
cally or are directly related to issues they are working on,
such as education paradigms. Resources at your institution
or availability of mentors may help guide your research
planning as well. Many junior surgeons start projects in sev-
eral areas, but focus their careers in key areas based on their
academic successes. This chapter will help you start in
research from developing your first research project to
securing funding.
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Identifying a Topic and Developing
a Research Question

Developing a research question and a topic is the first step
towards starting a project. Topics should be carefully selected,
clearly defined, and focused. In addition, they should involve
a specific unique area or area where deficits exist. The
research question and specific aims should help guide and
focus the study. Prior to developing a research question, it is
important to ensure that previous investigations are not
duplicated by performing an extensive literature search [1].
Typical search engines include PubMed, Web of Science,
Scopus, Enbase, Clinicaltrials.gov, Cinahl, Cochrane Database.
These search engines can help you figure out if the specific
question is already published. In addition, you can search the
conference proceedings to confirm that your research ques-
tion has also not been previously presented. If presented at a
conference, you should suspect that a publication is in
process.

If any relevant research has been performed, these studies
should be carefully reviewed to examine if any deficits or
inconsistencies exist, which can be expanded upon by you.
Based on this review, your question can be modified to
include a different aspect of the topic. If the published
research is relatively weak (small sample size, short period of
follow-up, or not an appropriate control study population), a
better study can be designed to improve on the weakness of
previously published work. A thorough background review is
critical to establish a research question, as the main goal of
research is to study something novel or improve on previ-
ously done research so that you can present your work and
be published.

It is important to have a mentor or study collaborator that
has a strong background/expertise in the area of interest.
Since the most important part of designing a research ques-
tion is the initial work, establishing an early collaboration is
vital. An expert can help hone in on specific areas of deficits
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TasLE 12.1 PICO method
P Population/patient

1 Intervention

C Comparator, control

O Outcome

and help guide the study design and methodology. Ideally,
this collaboration will be within the same institution or
department. In case there are no experts in the area of
research at your institution, you can seek an outside collabo-
ration. Frequent meetings/conference calls regarding prog-
ress in the study are essential.

Next, it is important to refine the question and establish
the study aims or objectives [1,2]. A systematic way to refine
your research question is to use the PICO method. The PICO
method is described in Table 12.1. You can use the PICO
method as the pillars for establishing the study protocol.

Study Protocol

The study protocol is the blueprint of the study. A typical
protocol involves several sections, including: Background,
Objectives/Specific Aims, Preliminary Studies, Research
Design and Methods, Statistical Design and Analysis, Funding
Status/Budget, Data Safety Monitoring Plan, Risks and
Benefit to participants, Confidentiality to participants, and
Milestones. This document should encompass everything
about the study and should be used as a guide to the
researcher through the study. A simple study such as a chart
review will have a shorter study protocol, compared to a ran-
domized control trial, which ideally should include every
detail regarding the study. Clinical trials are governed by the
ICH Good Clinical Practice Guidelines, as they describe the
responsibilities and expectations of all participants in the
conduct of clinical trials [3]. Table 12.2 shows the topics of a
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TaBLE 12.2 A sample protocol based on ICH
good clinical practice guidelines

¢ Title page/general information

e Background information

e Trial objectives/purpose

e Study design

e Selection and withdrawal of subjects
e Treatment of subjects

e Assessment of efficacy

e Assessment of safety

e Statistics

e Direct access to source data and
documents

e Quality control and assurance

e Ethics

e Data handling and record keeping
¢ Financing and insurance

e Publication policy

e Supplements/appendices

protocol as outlined by the ICH Good Clinical Practice. NIH
and other organizations use this template for grant applica-
tions. However, others have mandatory requirements for
using a specific protocol.

Based on the type of study, research may need approval
prior to initiation. If the study involves reviews of the litera-
ture or meta-analyses, there is no need for prior approval.



12 Research: How to Set Up a Research Project 177

However, if there is a direct interaction with patients/subjects/
animals, permission from the Institutional Review Board
(IRB) or the Institutional Animal Care and Use Committee
(IACUC) may be necessary prior to study implementation.
For further information, please see the later section.

What Resources Will You Need
to Be Successful?

The success of research will be determined not only by the
topic, but also at the resources available. Research takes
time and commitment. Balancing between clinical responsi-
bilities and conducting research may prove a challenge.
Based on your practice setting, you may have different
resources at your disposal. Funding may also play an impor-
tant role. Funding can be obtained from institutional funds
or grants from government, society, or industry. In addition,
research support in the form of research assistants, co-
investigators, consultants, and statisticians may be needed.
Such resources are more often available in the academic
setting.

IRB and IACUC

Research involving humans and animals must be done with
accordance with ethical principles and policies. Institutional
Review Board (IRB) and Institutional Animal Care and Use
Committee (IACUC) are two institutional committees whose
purpose is to assure sound research.

Under governmental regulation, an IRB is a group of
researchers and physicians who are designated to review
and monitor biomedical research involving human subjects.
This group, which is institutionally based, has the authority
to approve, modify, or disapprove research. If an institution
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does not have an internal IRB, the institution can arrange
for an outside IRB to review and oversee the studies. The
IRB usually meets on timed intervals during which they
review research applications, protocols, and related materi-
als, such as consents, brochures and recruitment materials,
data collection sheets, questionnaires, package inserts for
approved drugs/devices, in order to ensure protection of the
rights and welfare of human subjects. For information
regarding process, every institution conducting research has
a central resource, typically a website, which has compre-
hensive explanations regarding the paperwork and commit-
tee policies. Prior to applying, the individuals involved
should be trained in human subjects training. Our institu-
tion is a subscriber to the web-based CITI training program,
which contains modules for Human Subjects, Animal Use,
Stem Cells, Conflict of Interest, Responsible Conduct of
Research and Scholarship (RCRS) training in various aca-
demic disciplines. The training in human subjects includes
HIPA A and human subjects protection training. For specific
requirements, please refer to the office of research compli-
ance at your institution.

There are usually three types of applications, depending
on the project: Exemption, Expedited, and Full review.
Exempt studies involve research on human subjects per fed-
eral definition, but falls into one of the six exempt categories.
Table 12.3 describes the six classifications [4]. Exempt studies
do not require IRB approval. However, most institutions
have their IRB review all protocols and make the exempt
determination [5]. Expedited review involves research on
subjects and requires review, but does not require a full
review by the IRB committee, as it poses no more than mini-
mal risk to subjects. Retrospective study involving chart
review is an example of a study necessitating an expedited
review. Full review is required where more than minimal risk
is anticipated. Such studies usually involve randomized con-
trolled trials. For a new investigator, it’s a good idea to find a
contact at your IRB and ask for direction on your submissions.
It is good form even for projects that do not require IRB
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TaBLE 12.3 Exempt studies

101
b @):

Research conducted in established or commonly accepted
educational settings, involving normal educational
practices

101
(®)(2)

101
(®)(3)

101
(®)(4)

101
(®)(5)

101
(®)(6)

Research involving the use of educational tests (cognitive,
diagnostic, aptitude, achievement), survey procedures,
interview procedures, or observation of public behavior,
unless both of the following are true:

1. Subjects can be identified directly or indirectly AND

2. Any disclosure of the human subjects’ responses
outside the research could reasonably place the
subjects at risk of criminal or civil liability or

be damaging to the subjects’ financial standing,
employability, or reputation

3. This category does not apply to any research
involving minors

Research involving the use of educational tests (cognitive,
diagnostic, aptitude, achievement), surveys, interviews,

or observation of public behavior that is not exempt
under paragraph (b)(2) above, if subjects are elected or
appointed public officials or candidates

Research involving existing data (documents, specimens,
etc.) if

1. These sources are publicly available, OR
2. If the information is de-identified

Research and demonstration projects conducted or
approved by a federal agency head, and which are
designed to study any of the following:

1. Public benefit or service programs
2. Procedures for obtaining benefits or services under
those programs

3. Possible changes in those programs; or

4. Possible changes in methods or levels of payment
for benefits under those programs

Taste and food quality evaluation and consumer
acceptance studies
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approval to get an email back from the IRB confirming that
review is not required.

The Institutional Animal Care and Use Committee
(IACUQ) is of central importance to the governing of animal
research. The IACUC committee is responsible for reviewing
all studies involving vertebrate animals and ensuring training
and compliance involving animals, in addition to assuring
animal facilities and laboratories are up to date with regula-
tions. Training for animal research is more intense as investi-
gators need to have animal husbandry and management
experience. Requirements can include occupational health
clearance, completion of specific training modules, reviewing
standard procedures of the facility, reviewing federal compli-
ance regulations, and an introductory course by the animal
facility. For requirements specific to your institution, please
contact your research compliance office.

The application typically requires a detailed protocol, con-
sent (when appropriate), and several application forms spe-
cific for the type of review and for the institution. The
Research Compliance Office at the associated institution is a
great resource for any IRB- or IACUC-related questions.

Sources of Funding

There are several sources of funding, such as university
grants, government agencies (NIH), industry, and surgical
societies. The amount of funding is variable as university
grants and surgical societies have more limited funding com-
pared to government agencies- and industry-sponsored
research. Certain hospitals and departments will offer grant
opportunities to encourage research. For information or
availability of such grants, contact the department of research
at your institution. These internal funds are usually the first
place to start for seed funds or for new investigators.
Negotiation for these funds can even be part of your initial
contract discussion.
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Industry funding can be either industry-initiated or
investigator-initiated. In some instances, industry will con-
tact an investigator/institution for a participation in a study,
such as a clinical trial. This type of research support is usu-
ally straightforward for junior investigators to obtain and is
typically the first source of funding outside of your own
institution. Most industry support is received as investiga-
tor-initiated studies (IIS). Many pharmaceutical or device
companies have adopted this process. In an IIS, the investi-
gator is responsible for all facets of the study, including
concept and protocol development, budget development,
ethic and IRB submission, and trial management. Usually,
these studies involve already approved drugs or devices. The
process involves several steps, starting with the principal
investigator submitting an application to the sponsor,includ-
ing a detailed protocol, budget, approval by the institution,
and any other information required by the sponsor. The
sponsor will review the proposal and can negotiate terms
and conditions. If both parties are in agreement, the sponsor
will execute a contract and establish an award. Examples of
IIS sponsors and links to websites are provided in Table 12.4.

Another example of collaboration between industry and
an investigator is in the form of an industry-initiated trial.
Usually, the goal of such partnership is to develop a new

TaBLE 12.4 Examples of companies involved in investigator-initiated

studies

Covidien http://www.covidien.com/
investigatorsponsoredresearch/

Ethicon https://www.ethicon.com/corporate/our-connections/
other-funding/investigator-initiated-studies

Bard-Davol http://www.davol.com/clinical-support/iss/

Cook https://www.cookmedical.com/charitable-donations-
Medical grants-sponsorships/guidelines/

Medtronic  http://professional.medtronic.com/customer-support/
research-proposal-contacts/#VIn8vGSrSCQ



http://www.covidien.com/investigatorsponsoredresearch/
http://www.covidien.com/investigatorsponsoredresearch/
https://www.ethicon.com/corporate/our-connections/other-funding/investigator-initiated-studies
https://www.ethicon.com/corporate/our-connections/other-funding/investigator-initiated-studies
http://www.davol.com/clinical-support/iss/
https://www.cookmedical.com/charitable-donations-grants-sponsorships/guidelines/
https://www.cookmedical.com/charitable-donations-grants-sponsorships/guidelines/
http://professional.medtronic.com/customer-support/research-proposal-contacts/#Vln8vGSrSCQ
http://professional.medtronic.com/customer-support/research-proposal-contacts/#Vln8vGSrSCQ
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product or gain FDA approval of a new drug or product. The
company will provide the funding and expect intellectual
property rights or results from the research. The sponsor
may be responsible for compliance with ICH Good Clinical
Practice, Protocol design, Standard of Operative Procedures,
and availability of appropriate staff and facilities in order to
conduct research.

Surgical Societies are another great source of funding. This
type of funding is usually appropriate when you have a solid
idea and some research experience. Societies will announce
the opportunity for application to their members, usually on
an annual basis. The grants will vary based on the purpose of
the society. For example, the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) offers
SAGES Research Grants, Fundamentals Use of Surgical
Energy™ Grants, Fundamentals of Endoscopic Surgery™
Grants, SAGES SMART™ Enhanced Recovery Grants, in
addition to a Career Development Award. Surgical society
grants are usually competitive, but are great for small projects.
Some of these societies will encourage grant funding to young
investigators and those that are involved in the society. The
application forms and requirements are usually displayed on
the internet. Society funding is a good way to establish a suc-
cessful funding track record and build up your CV for future
government funding.

National Institute of Health Awards: What
Are They and Who Are They for?

The National Institutes of Health (NIH) is the nation’s pri-
mary agency of the United States government, which is
responsible for funding and conducting biomedical research.
It is comprised of 27 separate institutes and centers. The NIH
both conducts and also provides major biomedical research
funding to others through its extramural research program.
The NIH provides many different types of grants, several of
which will be described here.
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Career Development Awards

The NIH has a long-standing history of supporting physicians
in terms of providing funding, salary, mentorship, and pro-
tected time. Between 1957 and 2011, the NIH has provided
more than 19,000 career development awards, also known as
“K awards”, at a total cost of over $8 billion [6]. There are
nine different career development awards that physicians
can consider. Information regarding these awards can be
accessed on https://researchtraining.nih.gov/programs/career-
development. Most of these awards are intended for physi-
cians who have completed their training and have a faculty
position. Some of the career development awards are
institution-specific, such as the Mentored Clinical Scientist
Developmental Program Award (K12). Others are individual
awards,such as the Mentored Research Scientist Development
Award (KO01), the Mentored Clinical Scientist Development
Award (KO08), or the Mentored Patient-Oriented Research
Career Development Award (K23). Most applicants to the
KO01 awards are PhDs, while most applicants for KO8 and K23
awards are MDs or MD/PhDs. In addition, the mid-career
Investigator Award in Patient-Oriented Research (K24)
allows for an already established surgeon to mentor junior
clinicians.

Mentored Clinical Scientist Development
Award (KO08)

Purpose

The purpose of this award is to provide support and pro-
tected time for individuals with a health-professional doc-
toral degree for an intensive, supervised research career
development experience in the fields of biomedical and
behavioral research for a span of 3-5 years.


https://researchtraining.nig.gov/programs/career-development
https://researchtraining.nig.gov/programs/career-development
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General Information

There were 3751 awards between FY 1990-FY 2005 and
7754 applicants during the same time period with a 48%
award rate [6]. These awards are targeted for people in a
postdoctorate/residency or early career. The applicant must
be a US citizen or permanent resident and must have a clini-
cal doctoral degree, either M.D., D.O., or equivalent. At
least 2 years must have elapsed since the degree was
obtained. In addition, the applicant must have a profes-
sional license to practice in the US.

The candidate must obtain the mentorship of a senior
physician, who can provide guidance in the specific area of
interest. Institutions can submit applications on behalf of
candidates and it must show that they have the staff and
facilities needed for the proposed research. The applicant
must spend at least nine person-months (75% of full-time
professional effort), conducting research and related career
development activities.

Mentored Patient-Oriented Research Career
Development Award (K23)

Purpose

The purpose of a K23 award is to provide support and “pro-
tected time” to non-tenured investigators interested in men-
tored patient-oriented research. Candidates must have a
clinical degree and practice.

General Information
There were 1249 awards between FY 2000- FY 2005 and 3083

applicants with an award rate of 41% [1]. Similar to KO8
awards, the K23 award provides support for a 3-5 year period.
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Candidates for this award must have completed their training
and be willing to spend a minimum of 75% of full-time profes-
sional effort conducting research.

R Grants

There are several types of research (“R”) grants, as this
chapter will describe the NIH Small Grant (R03),
Exploratory/development grants (R21), and NIH research
project grant (RO1).

Small Grant (R03)

The small grant is intended to support small research project
that can be carried out with limited resources in a short
period of time. The grant provides up to $50,000 and covers
up to 2 years of research time. This grant cannot be renewed
and it allows for one resubmission. It does not require pre-
liminary data. It is intended for pilot or feasibility studies,
small research projects, development of research methodol-
ogy or new technology, or analysis of existing data [7]. Please
check with the specific NIH institute, as not all institutes
provide small grants.

Exploratory/Development Research Grants (R21)

Exploratory/Developmental research grants provide funding
for novel ideas, model systems, tools, and technologies that
have the potential to advance biomedical research. No pre-
liminary data is required; however, most investigators pro-
vide such data. These grants fund up to 2 years of support and
up to $275,000. Like RO3 grants, they are not renewable and
not all institutes provide these grants. Some investigators use
these grants to obtain preliminary results in order to apply
for RO1 grants.
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NIH Research Project (R01)

Research Project Grants (R0O1) is the most common source
of funding for investigators and can help establish one’s
research career. These grants are the most competitive
grants, as they provide funding support for up to 5 years and
budgets up to $500,000 per year in direct costs, although
higher amounts can be requested. The grant application
requires preliminary data.

For more information about research grants, please visit the
NIH website: http://grants.nih.gov/grants/about_grants.htm.

Other Funding Sources:

In addition to the funding sources mentioned above, many
investigators have had successful experiences with other gov-
ernment agencies such as the Patient-Centered Outcomes
Research Institute (PCORI) or Department of Defense.
There is also funding available through many philanthropic
organizations,such as the Roberts Woods Johnson Foundation.
Many of these groups can be identified by discussions with
your mentors or by collaboration with other investigators.

Summary

There are many great opportunities for surgical research. We
hope these resources help you find a topic that is interesting
and start the framework for a successful career.
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Chapter 13
Manuscript Writing

Pritam Singh and Rajesh Aggarwal

Where to Start?

Surgeons can be great procrastinators when it comes to writ-
ing a scientific manuscript. This is often borne out of a com-
bination of fear and dislike of writing paragraphs when
surgeons are used to writing short sharp factual comments.
One method to alleviate this is to bullet point the content you
wish to put in the manuscript. This gets words on the page
and avoids the despair of staring at a blank page. People will
have different advice on which section to start with, but in
general it is often easiest to start by writing the methods and
results. These are factual sections with minimal interpretation
required. While the introduction and conclusion should also
be based on facts, they allow and require a certain amount of
interpretation in order to make them interesting and of value.
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Reading other journal articles will help you develop a
writing style. Furthermore, you will need to read and be
cognizant of the literature relevant to your study being
reported. If there are certain research groups or authors
whose work is prominent in your field of study, then remem-
ber that they may well be chosen by the journal to review
your manuscript. This chapter provides information for the
early stage researcher. The guidelines are not absolute and
you will develop your own writing style and preferences as
you become more experienced. You may even alter your
style to meet the audience or the message you are trying to
get across. You will also likely change your writing style
based on the type of manuscript you are preparing.

Types of Manuscript

There are many different types of articles and it is important
to both be familiar with the different types and be aware of
which type of manuscript you are writing as they will often
require different writing styles. These include

e Original articles

e Editorials

e Commentaries

e Letters

While letters, commentaries, or editorials can be invited
articles, original articles are usually peer-reviewed and this is
what this chapter will focus on. Within original articles, there
are some specific subtypes:

Meta-analysis of Randomised Controlled Trials
Randomised Controlled Trials

Systematic Reviews

Case-control studies

Case-series

Some of these study types have well-established guidelines
regarding reporting standards. For meta-analyses, these
include the MOOSE [1] (Meta-Analysis Of Observational
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Studies in Epidemiology) guidelines, the PRISMA [2]
(Preferred Reporting Items for Systematic reviews and
Meta-Analyses) statement, and the STROBE [3]
(Strengthening the Reporting of Observational Studies in
Epidemiology) statement. The PRISMA guidelines appear to
be the most popular in the published literature, but it is worth
being familiar with all of them. For randomized controlled
trials, the CONSORT [4] (Consolidated Standards of
Reporting Trials) statement is a valuable resource.
Links to:
MOOSE: http://www.ncbi.nlm.nih.gov/
pubmed/10789670, http://jama.jamanetwork.com/article.
aspx?articleid=192614
PRISMA: http://www.ncbi.nlm.nih.gov/
pubmed/19622511, http://annals.org/article.
aspx?articleid=744664
STROBE: http://www.strobe-statement.org/
CONSORT: http://www.consort-statement.org/

Practical Tips
Reference Managers and Journal Styles

Once you start to write the introduction and discussion sec-
tions, you will need to refer to the relevant literature. This is
essential, but can be time consuming if you try to do this
manually, as each time you add a reference, you will have to
amend your bibliography and update all the citation numbers
in the text. Investing some time getting familiar with and
using a reference manager program will save a lot of time at
a later date. Some examples of reference management pro-
grams include:

e Papers (Mekentosj B.V. Van Godewijckstraat, Amsterdam,
The Netherlands)

¢ Endnote (Thomson Reuters, New York, USA)

e Mendeley (Mendeley, Inc., New York, USA)


http://www.ncbi.nlm.nih.gov/pubmed/10789670
http://www.ncbi.nlm.nih.gov/pubmed/10789670
http://jama.jamanetwork.com/article.aspx?articleid=192614
http://jama.jamanetwork.com/article.aspx?articleid=192614
http://www.ncbi.nlm.nih.gov/pubmed/19622511
http://www.ncbi.nlm.nih.gov/pubmed/19622511
http://annals.org/article.aspx?articleid=744664
http://annals.org/article.aspx?articleid=744664
http://www.strobe-statement.org/
http://www.consort-statement.org
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Word Processing

Whichever word processing programs you use, become familiar
with its functions and make use of these features. The key is
to minimize the need to procrastinate. While the words are
flowing, if there is something you are unsure of such as the
exact reference or the cost of something etc., rather than
breaking the flow of your writing and searching for this
detail, use the ‘add note’ function and come back to the detail
at a later time. Notes can then be detailed at a later date when
you are finalizing the first draft.

Similarly when reviewing the paper, you can also add
notes which can be useful for yourself and your co-authors
when they come to review the draft manuscript. Save your
work regularly and in a logical order. Some tables or figures
can slow down the main file, e.g. when loading the file or
scrolling up and down. It may be better to not include them
in the main manuscript and to keep tables and figures backed
up in separate files to the main manuscript. This is the way in
which most journals will ask for the manuscript to be submit-
ted, so it is an efficient way to work.

If there are multiple authors simultaneously working on a
paper, make sure you have an accurate and logical mecha-
nism of tracking which version each author is working on.
Using the ‘track changes’ function can allow multiple authors
to easily make simultaneous changes and then send it back to
the main author. This reduces the problems with authors
using older versions as any changes can be easily identified.
A software program that allows multiple authors to edit the
same file could also be used such as Google Docs (Google,
Inc. California, USA).

Which Journal to Submit to?

This stage is after the manuscript is complete, but where
possible it is better to consider the journal before you
start writing. When choosing your journal, consider the
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correct audience for your work and compare that with the
readership of your potential journal. A high impact jour-
nal is desirable, but you may find that the readership is
broad. Specialist journals may target the readership you
are after, but this may come at the expense of impact fac-
tor. Be realistic about the impact of the work you are
submitting. It is good to aim high, but early or pilot obser-
vational data may not be suitable for high impact journals
until further data is obtained from the larger planned
study. Read articles in the journals you plan to submit to
in order to gain insight as to whether your manuscript is
the kind of work they publish. Consider the work you plan
to cite in your own manuscript and where that has been
published.

Once a journal has been selected, take time to read the
‘instructions for authors’. These will contain practical advice
in terms of the formatting:

e Preferred reference style to be used in the bibliography
and how to present the citation throughout the
manuscript.

— Remember you can usually download these reference
styles directly to your reference manager to save manu-
ally updating the reference manager settings.

e The subheadings for the manuscript will be explained.
e Restrictions on words, pages, number of tables, and figures
will be stated.

Tailor your manuscript to the audience who tend to read
the journal. For instance, ‘Surgical Endoscopy’ readers will
likely be laparoscopic surgeons, while ‘Annals of Surgery’
readers are likely to be cardiovascular and ENT surgeons,
for example, in addition to the surgical endoscopy readers.
A broad medical journal such as the Lancet or the New
England Journal of Medicine will include non-surgical read-
ers, so bear this in mind when writing the manuscript and in
particular when describing the technicalities of the surgical
techniques.
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Writing the Content
Title

The importance of the title is often underestimated. When
your manuscript is published and a PAP alert (Published
Ahead of Print) or an eTOC alert (email with the table of
contents for the next issue of a journal) is sent out, the title
is often the only piece of information the potential reader
will see. Therefore, it must instantly engage the potential
reader to proceed and read the abstract. There is a fine bal-
ance between a descriptive and serious title versus interest-
ing or controversial titles. Your choice may change depending
on what you are hoping to achieve. You may be trying to
court controversy, but remember this is a riskier approach as
the reviewers may not be appreciative of this style. Our
advice would be to start with a conservative classic and
informative title. Once the manuscript is completed, you may
wish to be bolder with the title. The title should make clear
the question investigated and the study design, particularly if
you have a strong study design such as a randomized con-
trolled trial.

Methods

This should be the most straightforward section to write and
is often a good section to get started with. If you have submit-
ted an ethics application or applied for a grant, then the
chances are that you have already written most of this
already and it may only need tweaking. To the clinician scien-
tist, this is probably the most important section of the manu-
script as the results, and any interpretation of them, are only
valid if the methods are robust. It is your role as the author to
demonstrate all the steps taken to ensure the methods are
valid and reliable and the steps you have taken to reduce the
bias in the study. If a particular sample size was chosen for
the study, then the rationale behind this should be explained.
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This would be strengthened if a formal power calculation had
been performed and this should be included in the methods
section if it was. You need to carefully describe the study
design, so it is clear and unambiguous. A scientist in a similar
field of work as yourself should be able to glean enough
information from your methods section to repeat the studies
you have conducted. There clearly needs to be a balance
between important detail and maintaining the reader’s inter-
est. Remember, if there are lengthy fine details required to
replicate your work, these can be referred to in an appendix.
If the reviewers deem these to be important, many journals
will upload these as supplementary online material. Also
remember that if the methods have been used by your group
in previously published work or if the methods themselves
have been previously published, you can simply cite these
references in order to shorten the length of your own
manuscript.

For certain types of articles, there are established guide-
lines on how they should be reported. You should be familiar
with these and refer to them if appropriate:

e Randomised Controlled Trials—CONSORT [4]
guidelines.

e Meta-analyses—MOOSE [1], PRISMA [2], or STROBE
[3] guidelines.

Diagrams can often be useful in order to demonstrate the
flow of subjects within the study. A CONSORT diagram is
essential for randomized controlled trials. A well-written
methods section will include details of the analyses planned.
This should make clear the outcomes that will be measured.
The study’s primary outcome and secondary outcomes
should be explicitly stated. The planned statistical analyses
including the test that will be used and the level of signifi-
cance chosen should be stated together with details of the
statistical software to be used. Be prepared to defend your
choice of statistical analysis if the reviewers ask for this. If in
doubt, and where possible, seek guidance from a professional
statistician. While this is the ideal, professional statisticians
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may not be easily accessible, particularly to the early stage
researcher. Most clinicians will know a ‘go-to’ person within
their Department who may well be a clinician, but is also
well-versed in statistical analysis. Often the statistics required
are not difficult and are fairly commonly used unless you
have a complex study design. It is therefore useful to use
these opportunities to build your own statistical knowledge
by seeking guidance rather than delegating the analysis out
to a third party.

Results

This section should clearly and concisely state the outcomes
you set out to measure. It may seem obvious, but remember
this section is a statement of the facts. The results section is not
the place to try and interpret or explain the outcomes mea-
sured; this should be left to the discussion. This should there-
fore make the results section straightforward to write and this
is why it is a good section to write straight after the methods
section. The results should be presented in the manner in
which the study was planned in the methods section. This
means that the primary outcomes should be the mainstay of
the results section. If the secondary outcomes are more inter-
esting or surprising, it is reasonable to report them, but
remember the study will have been designed and perhaps
powered to assess the primary outcome rather than the sec-
ondary outcomes and this is what the reader will be most
interested in.

The results section should contain all the statistical analy-
ses including all the p values. Be consistent with your results
reporting, choose the number of significant figure or decimal
places you report to and maintain it. The number chosen
should be stated explicitly either in the results or the meth-
ods section. Tables and graphs that can convey more data in
fewer words are a good idea. However, they should not be
included if they simply repeat the information in the text.
Journals will often charge for colour images, so bear this in
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mind when designing your graphs or if you plan to include
illustrations. You may wish to use hatched bars instead of
colours for your charts, if you do not intend to pay the extra
supplement for colour images. Furthermore, journals have
restrictions on the number of tables and figures they allow,
so it is worth looking into this if you expect to have more
than two or three. Take care in formatting the tables and
graphs; they should be visually appealing, but more impor-
tantly they must be clear and easy to interpret. If the table or
figure is complex or something that is not commonly used,
then use the figure legends to assist the reader to interpret
the information.

Introduction

Once you have written the methods and results section, you
should be getting into the flow of writing and will be better
placed to write the introduction. The key in the introduction
is to convince the reader that your work is not only interest-
ing, but it is essential! Ideally, the reader should finish reading
the introduction thinking ‘why has nobody done this before’.
Some background information is needed, but the introduction
should not be too lengthy, as this may bore the reader. There
is a tendency for the introduction to start with a very broad
opening paragraph. While this may be appropriate for some
instances, particularly when it is a niche subject area, often
the first paragraph can be tightened up when you return to it
after the manuscript is complete.

Approximately, three paragraphs should be appropriate
for most manuscripts. It is worth citing some key studies, but
the majority of the literature review can be left for the discus-
sion. The level of detail required in the background will very
much depend on the audience you are writing for. The read-
ership of NEJM will include non-surgeons, whereas the read-
ership of Surgical Endoscopy are likely to be surgeons with a
laparoscopic interest. The final paragraph should make clear
the study question that you are seeking to answer. This will
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provide a good lead into the methods section and the reader
then knows what to expect from the rest of the manuscript.
If the question is vague, the reader may lose interest.

Discussion

This is probably the most difficult section to write as it requires
both a detailed understanding of your results and also an
appreciation of how this fits into the relevant literature. That
said, it can also be the most rewarding section to write as it is
your opportunity to convey to the reader the potential impact
of your endeavors. The key objective of the discussion is to
facilitate the reader in answering the following question:

e What is the novel contribution of your work to the
literature?

The section should summarize the key and important
results and then go on to offer an interpretation of them.
Remember you have already given the detailed figures with
p values in the results section, so you should summarize the
general trends found rather than repeat your results section.

Include any salient limitations and alternative explana-
tions for your results. If you can think of a limitation, so will
the reviewers. Therefore, it is preferable to make it clear that
you have already identified these limitations and perhaps
offer an explanation of how they could be improved if pos-
sible. Similarly, if there are alternative interpretations or
explanations for your results, the reviewer is likely to identify
this. You should offer these interpretations and then explain,
based on your results, why you think your interpretation is
the most accurate. Remember the limitations do not need to
be exhaustive, just the salient points will suffice. It is good to
end the discussion on a positive note, so following the limita-
tions it would be useful to discuss future work. It is likely that
further study will be required to confirm your interpretation,
so you can explain how you intend to do this; you may even
be conducting these studies at the time.
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Conclusion

Not all journals require a separate conclusion; if they do not,
then it is still worth having a concluding paragraph. Once
again, use this section to highlight what your novel contribu-
tion to the literature is. Did you answer the hypothesis or
question you asked at the start of the study? What are the
implications of your work? Try not to overstate your conclu-
sion as this will irritate reviewers, but you do need to make
clear what the take home message of your manuscript is.

Abstract

This is the only part of the manuscript the majority of people
will read. Therefore, it needs to be engaging enough to
encourage the reader to read the whole manuscript and must
include the key take home message of the work. A good
abstract will encourage a reader to read a manuscript they
may only have an outside interest in. Often a manuscript is
written after the study has been presented at a scientific con-
ference and an abstract is already available before the manu-
script has been written. This initial abstract can be used as a
starting point, but ensure you look at it in detail and revise it
if necessary. You may have collected more data since your
presentation, so the results will need to be updated. After the
feedback received during your presentation, you may find
yourself adapt your take home message—for instance you
may need to avoid overstating it.

If you do not already have an abstract, then it is often best
to write it at the end. Abstracts are usually limited to between
250 to 400 words, so you need to be fairly ruthless in what you
can include. You will not be able to fit in all the results, but you
must include the primary outcomes and anything else that is
interesting should take priority over a long list of negatives.

Abstracts are generally structured similar to the manuscript.
Keep the introduction succinct as there will not be enough
words to explain the whole background. Focus on the meth-
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ods and results, as this is what people will scrutinize. This is
your place to demonstrate a robust study design, so make
study design and make sure keywords are included such as:

e Randomised
e Prospective
e Controlled
¢ Blinded

State the take home message in the conclusion.

After Submission of the Manuscript

You can feel proud of reaching this stage, which is an achieve-
ment in itself, but this is the time to focus and ensure you do
not lose momentum. There will be one of three outcomes at
this stage:

Acceptance This is very unlikely, almost all editors will request
at least one round of corrections before accepting a paper.

Revisions requested This is generally the best-case sce-
nario. The editors and reviewers essentially like your work,
but if your corrections are not comprehensive then they can
still reject your work

Rejection This is often hard to take, particularly if the
reviewers have been a bit brutal with their assessment of your
work. However, if you aim high, this is an inevitability at
some stage and the key is to use the editor’s and the review-
ers’ comments constructively in order to enhance your manu-
script and submit it to another journal.

How to Respond to Rejection

Do not take it personally. It can be hard to see your hard
work criticized; however, this is not the time to get defensive
as there is generally no ulterior motive to the rejection other
than it was not suitable for the journal for one of many reasons.
Occasionally, if you feel the review process has been unduly
biased, then you can write to the journal editor with some
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thoughts. This is not advisable for the vast majority of rejec-
tions and it would not be recommended without prior consul-
tation and advice from a senior researcher first.

There can be many reasons for a rejection. The editor may
have felt the manuscript was not suited to their audience. This
is probably the easiest rejection to deal with and is not
uncommon. In the quest for high impact publications, we can
be encouraged to submit to very broad based journals whose
readers will only be interested in the manuscript if it really is
practice changing. Have an honest look at your manuscript
and choose another journal taking on board the editors’
comments.

If you have received comments by reviewers, then go
through them in detail and try to use the feedback to improve
the manuscript and resubmit to another journal after
considering where would be best to submit. A good rejection
will give you plenty of constructive comments to work on and
you can really strengthen your manuscript. Remember,
unlike when you have been invited to submit a revision, you
do not necessarily need to respond to every comment if you
feel strongly that it will not improve your manuscript.

How to Respond to Corrections

As outright acceptance of a manuscript is vanishingly rare, in
general being invited to respond to reviewers’ comments is a
successful outcome. Minor corrections are usually self-
explanatory and can be fairly simple to make, so you can be
hopeful that the manuscript will be accepted. Major correc-
tions can vary in their detail and may even require some
further analyses. For this reason, they can and do still get
rejected if you are not careful in your response. There are
some key steps that still need to be taken regardless of how
extensive the corrections requested are. A cover letter should
be written outlining that you have responded to each and
every comment or question by the reviewers. One way to do
this is to have a separate ‘response to reviewer comments’
document, which has the reviewer comments copied and
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pasted in it. After each comment or question, make a
response and include any sections of the manuscript that
have been changed along with the page and lines in the
revised manuscript where these changes can be found.
Essentially, you want to make it as easy as possible for the
reviewers to see and identify how you have responded to
their questions.

It is crucial to address all comments and questions the
reviewer has made. This does not mean you have to accept all
their suggestions; in fact some suggestions may not be possi-
ble to correct or may be contradictory to what one of the
other reviewers suggest. Occasionally, you may simply dis-
agree with the reviewer’s comment or suggestion. However,
even if you do not make a change to the manuscript, you must
provide a response to demonstrate that you have considered
their opinion. The revisions to your manuscript can be made
while using the ‘track changes’ function on your word proces-
sor. Some journals will invite you to submit the revised article
with the ‘tracked changes’ visible, while others will not, but in
any case it will be useful for you and your co-authors to have
the changes visible to ensure you have responded
appropriately.

Your Manuscript Is Accepted: What Next?

Now you can allow yourself and your co-authors to celebrate.
In due course, you will be sent proofs and may even be asked
to respond to some letters about your article. The proofs
deserve your attention as you may find that, in the formatting
for a journal, some errors have crept in. Ensure the refer-
ences are correct, particularly their order, and websites
addresses. The manuscript acceptance process from submis-
sion to final publication can take up to 6 months or even a
year depending on the journal you submit to. Assuming this
manuscript is not a one-off episode, if you want to carry on
and build on your research, you need to start the next project.
Manuscript writing is a skill, which will improve the more you
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do it. As with any skill, you will find the better you get at it,
the more you start to enjoy it. Once you become an experi-
enced researcher, be sure to pass on your experience to the
more junior researchers. For surgeons, writing your first
manuscript can seem a daunting prospect and it is always nice
to have a friendly senior researcher to guide you through the
process.
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Chapter 14
Grant Writing

Dimitrios Stefanidis

Research grants provide the necessary means to successfully
complete research projects. They are awarded to qualified
individuals planning competitive projects and may signifi-
cantly impact a surgeon’s promotion and academic advance-
ment. In this chapter, recommendations for a competitive
grant application will be provided.

General Considerations

The search for a grant should begin with a project, a plan, and
permission. Having a project in mind and identifying a suit-
able funding agency works generally better than the reverse
(i.e. identifying a request for proposals and then creating a
project). While several investigators will have their own
research ideas upon which to base their grant proposal, a
good approach to generate project ideas is to assess the needs
of the applicant’s field and brainstorm ideas with colleagues
to identify important research questions needed to move
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the field forward. A good knowledge of the available litera-
ture on the topic that can be accomplished via a comprehen-
sive literature review will help refine initial ideas and
research questions. Developing a research plan and deter-
mining its feasibility is the immediate next step. Obtaining
input early from a statistician to define the best methodologi-
cal approach to the study is imperative to avoid headaches
later. Considering the available institutional resources and
personnel, the time commitment and effort required from the
investigator, and the required funding will help determine the
feasibility of the project. Applicants should consider their
strengths and weaknesses and pursue strategic partnerships
that will offer them necessary expertise when lacking.
Identifying the individuals who will be needed to conduct the
study and winning their buy-in and support may be important
for the success of the project. Identifying a research mentor
is perhaps the single most important factor for success.
Experienced mentors can be an invaluable resource that can
guide the applicant in every step of the process.

Becoming familiar with the institution’s regulatory
requirements and deadlines and obtaining necessary permis-
sions (i.e. IRB or IACUC approvals, support letters, etc.) will
make the process more seamless and minimize surprises.
Determining an appropriate budget for the proposed work is
of paramount importance to ensure the necessary resources
will be available to successfully conduct the project once
funded. Poor attention to the budget can threaten the feasi-
bility of the study. Given that most applicants in their early
career have limited understanding of research budgets, help
from experienced personnel in the grants and contracts office
should be pursued early.

During this process, the applicant should also identify the
appropriate funding agency with an interest in the research
topic. Early communications with responsible agency repre-
sentatives will help determine if funding is available and
whether the project is of interest to the agency. It is helpful to
obtain prior successful applications for review, if available, to
use as guides when putting the grant proposal together. Any
potential institutional research funding opportunities should
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be explored first. The competition for these seed grants is
typically significantly lower than for external grants and thus
the likelihood of success higher. Novice applicants will only
gain valuable experience by pursuing such funding opportu-
nities. Furthermore, pilot data are usually necessary when
competing for larger external grants and can be obtained by
using seed funding from the applicant’s institution.

Once the potential funding opportunity has been identi-
fied, the applicant should carefully review the submission
deadline and assess whether the available time frame is
adequate.

Having a realistic picture of the time and effort required
to prepare the application and to complete the project is
imperative. In general, it takes about 1 year to collect pilot
data, 1-2 months for IRB and/or IACUC approval, and
1-3 months to write the grant. The grant review may take
5-6 months from the submission deadline and up to 9 months
to receive a funding decision.

Writing a Competitive Grant

First and foremost, the applicant should become familiar with
the submission guidelines of the funding agency and observe
them strictly. Not following these guidelines is an easy and
almost guaranteed way to get your application rejected.
While different funding agencies may use different applica-
tion formats, grant sections typically required by most agen-
cies are abstract/project summary, background and
significance, preliminary work, hypothesis and specific aims,
research design and methods, budget, assurances, available
resources, and investigator curriculum vitae.

Abstract/Project Summary

This section describes succinctly every important aspect of
the proposal with the exception of the budget and is usually
limited to half or one page. It is a very important part of the
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application as it is used in the grant referral process and may
be the only aspect of the application that is reviewed by non-
primary reviewers to understand the proposal. It should
include a brief background, the specific aims or hypotheses,
unique features of the project, methodology (action steps) to
be used, expected results, evaluation methods, a description
of how the results will affect other research areas, and the
significance of the proposed research.

This section should be brief but complete, clear, and enticing.
Use all the allotted space and write this section last to reflect
the entire proposal. This section should be viewed as a one-page
advertisement for the project. This gives the first impression to
the reviewers and should be constructed very carefully. While
you can’t win the grant on the first page, you can lose it!

Background, Significance, and Rationale

The background and significance section supports why it is
worth conducting and funding the proposal. This section
should include the problem to be investigated, the rationale for
the proposed research, a critical, focused literature review and
identification of knowledge gaps, and how the results of the
proposed study will fill those gaps. A compelling argument
should be presented for the importance and necessity of the
proposal, the strong points (innovation, new strategies, etc.) of
the proposal should be stressed, and the broader applicability
of the study findings highlighted. An in-depth understanding of
the relevant existing literature is necessary to demonstrate
expertise in the topic and support the need for the proposed
work. Acknowledgement of the work of others in the field is
important, as they may be reviewers of your application.

Preliminary Results/Pilot Work

This section affords applicants the opportunity to demon-
strate their experience and competence in conducting
research projects and establish the feasibility and importance
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of the project. By describing the accumulated experience in
the relevant topic, applicants demonstrate that they have the
necessary skills to conduct the proposed project, and more
importantly, that they can have confidence in their hypothe-
sis. The critical preliminary findings that support the hypoth-
esis and research design should therefore be included in this
section. Prior successful, not directly related research work of
the applicant can also help establish his/her competence.
Lack of preliminary data will significantly weaken an applica-
tion and its chances for funding. Given that accumulation of
preliminary data can be very time-consuming, early planning
is important.

Power Analysis/Sample Size Calculation

Power is the capability of a study to reliably detect any exist-
ing difference between study groups. Funding agencies recog-
nize the risk of type II error with underpowered studies that
may lead to wrong conclusions and threaten the validity of
the study. A type II error occurs when a true difference exists
between study populations, but there are insufficient num-
bers of subjects to detect this difference. Thus, by using a
power analysis when designing studies, investigators can esti-
mate the sample size needed to avoid erroneous interpreta-
tion of their results. Statistical support will help adequately
address this section; importantly, sample size calculation may
support or reject study feasibility early before too much
effort has been invested in a particular project.

Hypothesis/Specific Aims

The purpose of this section is to provide a concise and realis-
tic description of what the proposed research project is
intended to accomplish. It begins with a description of the
long-term goals of the study and states the hypothesis guiding
the research. The hypothesis should be stated clearly, be test-
able, and adequately supported by the rationale and citations
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provided in the background section. Two to four specific and
time-phased research aims should be provided. The specific
aims should directly target the hypothesis, be related, and not
interdependent in order to avoid all failing if one fails. Focus
on aims supported by your expertise and pilot data and avoid
losing focus by including an unrealistic hypothesis or citing
too many aims.

Research Design and Methods

This section is crucial for the success of a proposal and
describes how the research will be carried out. It will be
reviewed very carefully and should include an overview of the
experimental design and a detailed description of the specific
methods that will be used to accomplish the specific aims of
the study. A detailed discussion of how the results will be col-
lected, analyzed, and interpreted is also required. Reference to
study limitations, and potential pitfalls, and how these will be
overcome with any alternative approaches should be included
to demonstrate the investigator’s thoughtfulness and maturity.
A justification of why the chosen methodological approach is
preferable to alternatives is necessary as well as the inclusion
of controls when appropriate. The methods should be described
in sufficient detail and succinctly and an algorithm of the
research design should be included to aid reviewers’ under-
standing and ease of reading. Publications in support of the
application (preferably authored by the applicant) should be
cited. The engagement of collaborators who supplement the
applicant’s expertise is strongly suggested. Finally, the inclusion
of a timetable demonstrates thoughtful planning and organiza-
tion and supports the feasibility of the project.

Budget and Justification

This section lists and provides justification for all expenses
required to successfully complete the project’s aims. The
usual components include key and other personnel, consultants,



14. Grant Writing 211

equipment, supplies, travel, and other expenses. This is a very
important aspect of the application and applicants should
work closely with the institutional grants and contracts office
when determining the budget. Having a good overview of the
cost necessary to conduct the study will help the applicant
decide which aspects of the proposal are feasible and which
are not. A brief description of the duties for all proposed
positions should be included, and the individuals for each
position and their anticipated effort determined. In addition,
a justification should be provided for equipment purchases
and supply costs (detailed), project-related travel costs, and
any included consultants or contractors. Being realistic and
avoiding padding the budget or under-budgeting is important
for the success of the proposal.

Assurances and Applicant Qualifications

Assurances are a necessary part of a grant proposal; they
ensure that the applicant and institution will comply with
all federal laws and regulations. It is best if Institutional
Review Board and IACUC approvals are included in this
section at the time of submission, but some agencies may
allow the submission of these at a later time. A chairman’s
or appropriate institutional official’s letter of support that
guarantees protected time for the primary investigator and
other key personnel during the study period is required.
Letters of intent from collaborators should also be included.
Demonstrating that the applicant can execute the proposed
study and has adequate facilities and resources to complete
the research is critical. The applicant should highlight his/
her proposal-relevant contributions to the literature and
achievements that support his/her role as a competent
investigator. The reviewing process is very competitive and
there will likely be several strong applicants in the pool.
Therefore, this section needs to convey with facts that the
applicant is the best possible individual to conduct the pro-
posed study.
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Overall Grantsmanship

Poor writing generally predisposes reviewers negatively to the
proposed work. Therefore, the proposal should be succinct,
visually stimulating, and easy to read and understand. Graphs
and pictures should be used effectively to promote under-
standing. Avoiding jargon, spelling out acronyms, being consis-
tent with terms, references, and writing style, and complying
with the application’s guidelines and format including adher-
ence to the exact page allotment and specified type size are
imperative. The application should be carefully proofread and
checked for typos again and again. Have one or more col-
leagues who are knowledgeable and relevant to the field
review your proposal prior to submission. The provided feed-
back will likely improve the proposal’s clarity, and occasionally,
may identify significant flaws the applicant may not have yet
considered.

The Decision Is in: Now What?

If the decision letter is unfavorable, the applicant most likely
will experience the five stages of grief (denial, anger, bargain-
ing, depression, acceptance). Putting a grant together is a lot
of work and having it be rejected leaves a very bad taste in
your mouth. The last thing you should do, however, is give up.
It takes time and dedication to get projects funded and, more
often than not, the road to success is paved with failures.
When you receive the rejection letter and critique, carefully
review the reviewers’ comments and determine if your design
has any fatal flaws or is fixable. If the comments reflect
enthusiasm about some aspects of the proposal and disap-
pointment about others, it may mean that you are on the right
path. The reviewers want typically to help applicants and will
provide insight on how to improve the proposal, especially if
they liked the idea but thought that the methodology was
inadequate. If you think that the idea/research question is
worth pursuing further after reviewing the comments, fix any
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identified problems, revise your proposal according to the
guidance provided by the reviewers and resubmit to the same
or a different appropriate agency. Do not forget to check
back with your collaborators and get their input on how to
proceed before resubmission; you may have to add some new
collaborators to enhance your collective expertise based on
comments received. If the reviewer’s comments reflect lack
of enthusiasm about the study idea and the innovation of the
proposal, you may need to go back to the drawing board
together with your research team.

If the grant is awarded, then besides organizing a big cel-
ebration, the real work of implementing the proposal begins.
How well all aspects of the proposal had been thought out
and budgeted for up front will become clear during this
implementation. The execution of the proposal takes signifi-
cant time and effort that the PI needs to ensure will be com-
mitted for the successful completion of the study. Regular
research team meetings that monitor the achievement of the
project’s milestones in a timely manner and the budget
expenditures are imperative for success. Any significant
changes or issues should be communicated to the funding
agency early and regular project updates provided.
Importantly, enjoy the process and celebrate the products of
your research for which you worked so hard.

Tips for Success and Common Pitfalls
to Avoid

Tips

¢ Find a research mentor early

¢ Avoid dense sections in the proposal that are difficult to
comprehend

¢ Be clear, concise, and succinct; the grant should be easy to
read; avoid language/grammatical errors

e Do not overpromise what you cannot deliver
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e Have a clear and realistic plan for your project and how
you will accomplish your proposed aims, including how
you are going to measure your project’s success

e Propose a feasible and appropriate experimental design

e Proposal has the potential to lead to further studies or
funding

¢ Be persistent and determined to succeed

e Demonstrate your maturity as a researcher by identifying
potential problems or barriers and propose ways to pre-
vent or overcome them if they occur during your study

e Convince reviewers that your study is absolutely necessary
for the common good, has strong potential to advance the
field, and that you have assembled the ideal team to take
on the proposed project

e Seek help with the writing and submission process (advice,
help, and criticism by seasoned grant writers, researchers,
proofreaders, grants and contracts officials, etc.); involve a
statistician early

e Seek collaboration with other researchers that will supple-
ment your expertise by helping assemble a strong research
team that can handle all aspects of the proposal

e Plan early, know all submission deadlines, and have a clear
submission timeline so that submission-associated stress
can be minimized and errors avoided

e Identify the most appropriate funders for the project (due
diligence); research internal opportunities

e Timely acquisition of required assurances and support
letters

e Create a realistic budget; avoid over- and underbudgeting

e Include graphs,images, or study algorithms as necessary to
improve readability of your proposal

Pitfalls

e Lack of innovation of the research question/proposal

e Unclear research question and methodology

e Study aims not aligned with the funding agency goals and
objectives
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Study aims lacking specificity and not being linked to
methods

Inappropriate study design that cannot answer the research
question or an untestable hypothesis

Weak rationale for your proposal

Lack of preliminary results

Not including a power analysis/sample size calculation
where needed

Incomplete applications; not following proposal
guidelines

Poor grantsmanship

Overambitious proposal that lacks feasibility

Inadequate expertise of research team for proposed study;
limited collaboration

Failure to include all relevant literature on the topic; fail-
ure to give credit to the work of the most prominent
researchers in the field (which can be your reviewers!)



Chapter 15

The Application of
Biostatistics to Your
Surgical Practice

Vlad V. Simianu, Mark Pedersen, Rebecca P. Petersen,
and Anjali S. Kumar

Introduction

As academic centers recruit and hire junior faculty to fill the
large shoes of senior surgeons who are retiring or are pro-
moted to new positions, the number of new responsibilities
that are foreign to a recent graduate of a surgical training
program can be overwhelming. In addition to being the
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primary point-person of complex patient panels, young surgeons
also juggle medical record upkeep, billing, and practice pro-
motion. Those who land jobs with academic appointments
may be asked to perform and publish research. Productivity
in these arenas may influence the new faculty member’s abil-
ity to rise in rank over the years, thus affecting salary.

Even when/if the position is exempt from performing
research, teaching faculty will be asked to participate and/or
lead journal review conferences for the department or sec-
tion. An intelligent and insightful review of the literature
selected can make an indelible impression on a colleague in
the community. Arrive prepared to discuss the studies that
have been selected by using this chapter and its pearls
(Fig. 15.1) as your primer to the daunting, but decipherable,
world of biostatistics.

What Is the Study’s Purpose?

A study’s purpose drives the selection of data sources, out-
comes of interest, study design, and analytic plan. In general,
the purpose of a study falls into two categories: hypothesis-
generating or hypothesis-testing. Hypothesis-generating
(sometimes called descriptive) studies aim to identify possi-
ble associations and motivate future investigations.
Hypothesis-testing studies should make clear whether the
hypothesis concerns superiority, inferiority, or equivalence
(non-inferiority), and every attempt to exclude the influence
of chance and bias in evaluating the hypothesis.

To succinctly summarize the research question that a study
aims to address, we recommend that the discussant uses the
“PICOT framework:” Population, Intervention (i.e., inde-
pendent variables, exposure, and covariates), the Comparator
group (if applicable), Outcome (i.e., dependent variable or
endpoint), and Time frame of outcomes assessment [1-3].
Approaching research studies through a PICOT lens can
guide the reader/reviewer systematically through the perti-
nent considerations when appraising the work.



15 The Application of Biostatistics... 219

e The research question can be succinctly summarized using the “PICOT”
framework (Population, Intervention, Comparator group, Outcome, and
Time frame)

e Recognizing of the minimal-clinically important difference (or MCID) for a
particular patient-reported outcome (PRO) is helpful to help the reader
distinguish between results that are significant statistically and those which are
perceived as clinically significant to patients.

e ITT (intention to treat) analysis is essential because it provides information
about how the intervention compares at the moment the decision is being made
and is particularly useful at counseling patients.

o [fthe data are skewed (not normally distributed) the mean will be a biased
estimator of the central tendency. In these cases, the median provides a better
estimate.

e As a general rule, the larger the difference being compared and the larger the
sample size for a given comparison, the lower the p value, and the less likely
that the finding is the result of chance alone.

e  When multiple comparisons are necessary, corrections (e.g., Bonferonni
correction) to appropriately lower the p-value can be made in an attempt to
safeguard against Type I errors (a false-positive finding).

e Type Il error (a false-negative finding) most commonly occurs when a study
has insufficient power (insufficient size) to detect true differences in outcomes
between groups.

e When the summary measure is the absolute difference or relative risk, a CI
inclusive of 0 indicates no statistically significant difference. If the summary
measure is an odds ratio, a CI inclusive of 1.0 indicates no statistical difference
in outcomes.

e When the continuous variable is not normally distributed, an alternative to the
t-test, such as the Wilcoxon rank-sum test, may be more appropriate

e Fisher’s exact test is more appropriate for such comparisons when the
sample size is small (<100).

e As arule of thumb, a minimum of 10 events (and equivalent number of
nonevents) per variable are required for logistic regression (binary outcome)
and 10 to 15 observations per variable for linear regression (continuous outcome).

e (Odds ratio will overestimate the probability if the outcome occurs frequently
(>10%) in the population.

FiG. 15.1 Pearls: tips and tricks for deciphering statistical implica-
tions of studies



220  V.V.Simianu et al.

Is the Right Data Being Used?

Many sources of information exist to conduct clinical research,
and the selection of a data source is driven by a balance
between the study purpose, resources (i.e., money), and feasi-
bility (i.e., acceptance, ethics, and time). Table 15.1—Data
sources provides a synopsis of commonly used data sources.
The strengths and limitations of each are highlighted. For
example, many datasets rely completely on administrative
data (i.e., Medicare claims). These datasets are readily avail-
able to researchers and relatively inexpensive to obtain and
analyze. However, they only reliably include metrics related
to the billable aspects of care.

What Is the Measured Outcome?

Outcomes assessment cannot determine which intervention
is better for the patient, but it can inform patients and provid-
ers about differences between competing diagnostic or thera-
peutic options. It is therefore important to determine which
outcomes were assessed in a study, from what perspective,
and whether these were consistent with the study’s purpose.
Outcomes may be subjective (e.g., patient satisfaction) or
objective (e.g., death). There are categories of outcomes that
the study designer or evaluator should be familiar with: (1)
clinical outcomes, (2) patient-reported outcomes (PROs), (3)
financial outcomes.

Clinical outcomes are well-defined, validated, and rela-
tively easy to measure. Those related to in-hospital safety
(safety outcomes) only require a short follow-up period.
Operative mortality and postoperative complications (mor-
bidity) are the most commonly measured safety endpoints.
While, fortunately, mortality and complications tend to be
infrequent events, the statistical implications are that safety
studies often need to be quite large in sample size to be able
to identify differences. One approach to address the costs of
large samples or long lag times of development of infrequent
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clinical events is to report surrogate endpoints. Surrogate
endpoints are intermediate outcomes that might serve as a
surrogate for the actual clinical effect. However, the reader
must consider whether the selected outcome is a meaningful
clinical endpoint or simply a more easily measured surrogate
[4]. Alternatively, when events are rare or there is no single
optimal outcome, studies may report composite endpoints.
For composite endpoints to be meaningful, however, they
should be of similar importance and frequency. Imbalance in
the components will not allow reviewers to judge which indi-
vidual outcome contributed most to the composite endpoint.
Patient-reported outcomes (PROs) measure experiences or
events that are reported by the patient. Sometimes, PROs are
regarded as subjective outcomes because the response can-
not be verified by a provider or researcher. Examples of com-
mon PRO concepts are health-related quality of life
(HRQOL), satistaction with care, functional status, well-
being, and health status. Discrete concepts (PRO domains),
include physical (e.g., pain), psychological (e.g., depression),
and social functioning (e.g., the ability to carry out activities
of daily living). Researchers are advised to use existing
instruments to measure PROs (rather than creating their
own) because the appropriate development of a question-
naire requires significant time, resources, testing, and valida-
tion before application. Recognition of the minimal-clinically
important difference for a particular PRO distinguishes
between results that are significant statistically and those
which are perceived as clinically significant to patients [5].
Increasingly, financial outcomes are being added to con-
temporary studies. In these scenarios, it is important to note
the difference between charges (the amount of money
requested for health services and supplies) and costs (the
actual amount of money spent). In addition, it is important to
recognize that handling cost data requires special statistical
approaches because costs are highly skewed (a few patients
experience disproportionately higher costs than the majority)
and exist as point masses (where many patients incur no
costs). As an alternative to cost data, some authors report
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resource utilization which can range from pre-hospital
resources (such as clinic visits and preoperative tests) to
hospital resources (length of stay, readmissions, pharmacy
services) to post-hospital care (skilled nursing facilities and
home care). Similar to cost data, resources utilization data suf-
fers from skewing and clustering. Three common approaches
to cost-outcomes are cost-benefit, cost-utility, and cost-effec-
tiveness analyses.

What Is the Hypothesis Being Tested?

Hypothesis testing is used to determine whether observed
differences between two or more groups are true findings or
are attributable to chance alone. Prior to testing a hypothesis,
it is important to first define the null and alternative hypoth-
eses. A null hypothesis is the principle that there is no differ-
ence among groups. The alternative hypothesis is the idea that
there is a difference among two groups. A researcher needs
to know with an acceptable level of accuracy whether an out-
come is occurring due to the alternative hypothesis being
correct or by chance alone. The p-value is a statistical sum-
mary measure for hypothesis testing and is interpreted as the
probability that the observed difference in outcomes between
groups is the result of chance (i.e., the difference is not actu-
ally based on the effect of the intervention). A significant
level of 5% (p = 0.05) is widely accepted in medical literature
to indicate a statistically significant finding. This threshold is
rather arbitrary and for some measures a lower (large data-
bases where false positive are to be avoided) or higher level
(when a higher noise-to-signal ratio is acceptable as in safety
evaluations) may be appropriate. As a general rule, the larger
the difference being compared and the larger the sample size
for a given comparison, the lower the p-value, and the less
likely that the finding is the result of chance alone.

There are two types of errors which can occur with any
hypothesis testing. Understanding how to address them is
pertinent to the study purpose, design, and analytic plan. A
type 1 error or false positive occurs when one observes a
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difference in outcomes when one does not actually exist. In
this case, the null hypothesis is incorrectly rejected. For
example, if a threshold of 5% (p < 0.05) were considered
statistically significant, 5 of 100 statistical tests could poten-
tially demonstrate a statistically significant finding that is
attributable to chance alone. If one repeats a comparative
analysis in different subgroups (i.e., multiple comparisons),
then there are more opportunities to observe a false-positive
result. When multiple comparisons are necessary, corrections
(e.g., Bonferonni correction) to appropriately lower the
p-value can be made in an attempt to safeguard against type
I errors. A type Il error occurs when no difference in out-
comes is observed when a difference truly exists (a false-
negative finding). That is to say, the null hypothesis was
inappropriately accepted as correct. This type of error most
commonly occurs when a study has insufficient power (insuf-
ficient size) to detect true differences in outcomes between
groups.

Hypothesis testing can also be performed by examining
confidence intervals (CI) of summary measures. Often the
difference between groups are provided as an estimated ratio
(in the study group divided by the control group) or as an
absolute difference, with a 95% CI. The CI provides an esti-
mate of the uncertainty around a given value. A wide CI sug-
gests a lack of precision and a tight (small) interval indicates
minimal uncertainty. When the summary measure is the
absolute difference or relative risk, a CI inclusive of 0 indi-
cates no statistically significant difference. If the summary
measure is an odds ratio, a CI inclusive of 1.0 indicates no
statistical difference in outcomes.

The power of a given study is the probability of rejecting
the null hypothesis when it is in fact false. In more simple
terms, power is a study’s ability to find an association between
two variables if one exists. Power is a value calculated based
on a fixed and known sample size. Power is based on both
study sample size and magnitude of difference observed or
predicted in the dependent (response) variable in response to
the independent variable. Power analysis should be done
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prior to completing any statistical analysis of a study and a
reasonable power for a study is widely regarded as 0.8. If
the power of a study is not found to be acceptable, the
reverse calculation can be made to determine a necessary
sample size to determine a statistical association. Power
analysis is often required for grant funding for experimental
research study designs. Retrospective studies of clinical or
epidemiological data with large sample sizes seldom have a
preliminary power analysis.

What Are the Implications of the Study
Design That Was Chosen?

Several study designs are commonly used in surgical research
and depend on the study purpose (hypothesis-generating
versus hypothesis-testing) and the feasibility and resources
for conducting the research. A synopsis of the most common
study designs in surgical literature is provided in Table 15.2—
Study designs.

Randomized controlled trials (RCTs) provide the highest
level of evidence supporting causality. Subjects are randomly
assigned to an intervention group, where they receive an
experimental intervention or to a control group, where they
receive a controlled measurable alternative. If the number of
randomized individuals is sufficiently large and randomization
is performed properly, confounding variables will be distrib-
uted equally between groups and outcomes can be compared
without concern for bias. However, conducting an RCT is chal-
lenging because of issues concerning equipoise, ethics, willing-
ness to be randomized, costs, and generalizability.

An important analytic issue with RCTs is intent-to-treat
(ITT). When an analysis is conducted following the ITT prin-
ciple, outcome comparisons between control and treatment
groups are based on the initial randomization and disregard
subjects who cross over across intervention arms. If analytic
approaches other than ITT are used, an equal balance of
confounders across comparison groups cannot be guaranteed,
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TaBLE 15.2 Important considerations in design types

Exposure/outcome
Study type relationship Considerations
Randomized Randomly assigned an Equipoise?
controlled exposure and followed Choice of control
trial® for outcome (placebo vs. standard of
care)
Generalizability?
Blinding?
Intention to treat?
Superiority versus non-
inferiority
Cross- Exposure and Not suitable if disease has
sectional™®  outcome are assessed  short duration or is rare
at the same point in
time
Cohort™¢ Identified by One exposure, multiple
exposure, followed for outcomes
outcome (prospective  Confounding
or retrospective) Inefficient for rare
outcomes or those which
occur long after exposure
Case— Identified by outcome, One outcome, multiple
control™¢ assessed for exposure  exposures

Case report,
seriesS

(prospective or
retrospective)

How was control group
chosen?

Confounding

Recall bias

Generalizability

Adapted from Rosenthal et al. [3]
Can be considered hypothesis-testing (T) and/or hypothesis-gener-

ating (G)

and the benefits of randomization may be lost. ITT analysis
is essential because it provides information about how the
intervention compares at the moment the decision is being
made and is particularly useful at counseling patients. When
considering whether the patient should undergo a particular
intervention, neither the patient nor the surgeon knows
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whether the patient will be able to complete the intervention
strategy or will require another approach. Instead, the ITT
will communicate the intended benefit for recommending a
particular intervention.

While any one study may be underpowered to answer a
given research question, meta-analysis is a technique that
pools available published data in an effort to increase the
statistical power of an analysis. Meta-analysis can be applied
to RCT data or observational studies. Readers should con-
sider that guidelines have been developed to ensure the qual-
ity and validity of results obtained through RCTs, the
Consolidated Standards of Reporting Trials (CONSORT) [6,
7] and meta-analysis, the QUOROM (Quality of Reporting
of Meta-Analyses) [8] and MOOSE (Meta-Analysis of
Observational Studies in Epidemiology) [9] meta-analysis.
Regardless of the type of pooled data, in all cases, an impor-
tant consideration in appraising a meta-analysis is the homo-
geneity of the pooled studies. Significant heterogeneity
indicates more variation in study outcomes than chance
alone can explain. This is particularly a concern when obser-
vational data have been aggregated because these studies
tend to have less control of variability and minimal control of
confounding and bias. One approach to increasing the trans-
parency of pooled results from observational studies is to also
pool the baseline characteristics of the comparison groups.

Cross-sectional studies use data collected at a single point
in time and are best used for hypothesis generation. This
study design is commonly used to explore relationships
between variables and disease burden though the data can be
stacked over time to look at temporal trends. The main limi-
tations arise from how a population is sampled and detection
or recall bias.

Cohort studies follow patients non-randomly assigned to
different groups to determine whether outcomes vary across
groups. While cohort data may be captured prospectively or
retrospectively, the onset of observation begins with the
group assignment (i.e., exposure) and continues over time to
determine whether a particular event occurred. Cohort studies
are useful to estimate the rates (i.e., incidence) of exposures
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and outcomes, assess multiple outcomes, but are inefficient
for evaluating outcomes that are rare, or occur a long time
after exposure.

Case—control studies compare the frequency of exposures
between patients who have and have not experienced an out-
come of interest. These studies begin by enrolling subjects
with and without the outcome of interest and then look back
in time to search for differences in potential risk factors.
Advantages of the case—control design include efficiency in
evaluating the factors associated with rare outcomes or out-
comes occurring a long time after exposure and the ability to
evaluate multiple exposures simultaneously. Case—control
designs are infrequently used in the surgical literature.

A case report or series aim to highlight an unusual or unex-
pected procedure or event. These studies propose a potential
benefit or adverse effect of surgical therapy and may prompt
more rigorous scientific evaluation. These studies are distinct
from cohort investigations because there is no comparison
made between competing strategies or interventions.

What Is the Variable Being Tested?

In simple terms, scientific investigation is the examination of
variables. The first objective of a study is to identify the inde-
pendent or predictor variable and the dependent or response
variable. The dependent variable is that which changes in
response to the independent variable. In experimental
research, the independent variable can be manipulated to
observe effects it has on the dependent variable. When it is
not feasible to manipulate the independent variable for logis-
tic, legal, or ethical reasons, nonexperimental studies attempt
to show association between an independent and dependent
variable through statistical inferences.

Categorical variables have discrete values and are typically
described in proportions or frequencies. The simplest cate-
gorical variable is a binary variable that can only take on one
of two values (i.e., yes/no). Ordinal variables are ordered



230  V.V. Simianu et al.

categorical variables (i.e., ASA class). Nominal variables are
unordered categorical variables (i.e., ethnicity). A continuous
variable is one that can take on any number of values within
a specified range of possibilities. Age is an example of a con-
tinuous variable. Descriptive statistics are used to describe
the central tendency of continuous variables. The arithmetic
mean provides a good estimate of central tendency for nor-
mally distributed (Gaussian or bell-shaped) data. If the data
are skewed (not normally distributed), the mean will be a
biased estimator of the central tendency. In these cases, the
median or geometric mean provides a better estimate.

Time-to-event variables consist of two variables, a continu-
ous variable that measures the time interval from an estab-
lished start point (e.g., date of diagnosis or therapy) to a
binary failure event (e.g., death or disease recurrence) or the
end of the observation period. Time-to-event variables are
typically reported as a probability of an event occurring at a
certain point in time (i.e., survival at 5 years). Typically, time-
to-event methods (the most commonly used is Kaplan-
Meier) consider that number of patients at risk for an event
decreases over time. Because of this, some methods may
overestimate risk in the setting of competing risks (the dis-
ease evolves and prompts re-intervention; over time, a con-
traindication to re-intervention may develop, or death may
occur, in which case a patient is no longer at risk). However,
methods exist for handling time to event variables in the set-
ting of competing risks [10].

Was the Correct Analysis Performed?

Central Tendency

The point at which observations tend to cluster is a frequent
point of interest in scientific investigation. The mean, median,
and mode of a group of observations each provide an assess-
ment of this tendency and have their own practical uses. The
mean is the summation of all observations for a given group
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of data divided by the number of observations in that data.
The mean is highly sensitive to outlying observations within
a dataset and can be an invalid assessment of central ten-
dency if the data are skewed to one direction. The median is
not as influenced by outlying observations and is defined as
the observation at the 50th percentile for a group of observa-
tions. The third most commonly used and reported measure
of central tendency is the mode, which is the set of values in
a group of observations that occurs most frequently.

When considering a measure of central tendency, it is also
important to consider the dispersion of the observations
around the measure. The range of a group of measurements
is the difference between the largest and smallest observation
in a dataset and can give a crude assessment of the dispersion
of observations. This value is again heavily influenced by out-
lying observations. The variance of a set of observations is the
sum of squared distance from all observations to the mean in
a given group of observations divided by 1-number of obser-
vations, and standard deviation is the square root of the vari-
ance. Standard deviation is the most widely reported
assessment of dispersion due to its properties. For a relatively
symmetric group of data, 67% of the observations will be
within +/— one standard deviation from the mean and 95% of
the observations will be within +/— two standard deviations
from the mean. The 95% confidence interval of a mean is
thus bounded by the values two standard deviations below
and above the mean, respectively. Furthermore, a mean from
one group of observations can be said to be significantly dif-
ferent from a mean of another set of observations if the 95%
confidence intervals do not overlap.

Rates

Some demographic data describing a population can be
reported through measures of central tendency such as age
and BMI. Not all data can be reported using these measures.
Many demographic variables such as gender, race, comor-
bidities, and behavioral attributes such as smoking must be
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reported as rates. Other vital statistics such as births, deaths,
and disease prevalence and incidence are also reported as rates.

Probability

An extension of rates is probability. The relative risk (RR) is
a comparison of probabilities. RR is the probability of an
event such as death, disease, or complication in subjects with
a given exposure compared to the probability of death, dis-
ease, or complication in subjects without this exposure. A
relative risk of 1.0 would indicate that the risk for death
among the diseased group would be identical to those with-
out disease. The odds ratio is a comparison of the odds as
opposed to the probability of an event. While probability is
proportion of outcome of interest to all observations, odds
are the outcome of interest in proportion to the alternative
outcome. The odds of an event are not a risk or probability or
risk per se. As such, it is a more appropriate statistic to com-
pute in retrospective studies such as case—control or cross-
sectional studies, where risk cannot be determined. In
prospective cohort studies and RCTs, relative risk is an
acceptable statistic.

It is important to note that the odds ratio will overestimate
the probability if the outcome occurs frequently (>10%) in
the population [11]. When the outcome is rare, the odds gen-
erally provide a good approximation of the probability. It is
particularly relevant when conducting multivariable analysis
that a minimum number of events are included to achieve a
reliable estimate. As rules of thumb, a minimum of 10 events
(and equivalent number of nonevents) per variable are
required for logistic regression (binary outcome) [12] and
10-15 observations per variable for linear regression (con-
tinuous outcome) [13]. This should also be considered when
multiple variables are being controlled for in a multivariable
model.
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Diagnostic Testing

Probability forms the basis for the value of a diagnostic test.
The probability of disease given a test result is paramount to
accurately diagnosing or ruling out disease in a patient.
Multiple measures of probability are used to assess the accu-
racy of a given diagnostic test. The sensitivity of a test is the
probability of a positive test given a patient has the disease
being tested. Another assessment of accuracy is specificity
which is the probability of a negative test given a patient does
not have the disease. These are important measures of accu-
racy for establishing the usefulness of a screening tool. Many
times an individual will wonder what the probability of dis-
ease is given they test positive or the probability that they
don’t have disease given a negative test result. These mea-
sures are the positive and negative predictive values, respec-
tively. Positive and negative predictive values are heavily
influenced by disease prevalence while sensitivity and speci-
ficity are not. As a result of this variation in diagnostic power,
PPV and NPV are less favored to the positive and negative
likelihood ratios as both of these tests can be calculated using
sensitivity and specificity. The positive likelihood ratio can be
calculated as (sensitivity)/(1-specificity) and the negative like-
lihood ratio can be calculated as (1-sensitivity)/(specificity).
Positive and negative likelihood ratios greater than 10 and
less than 0.1, respectively, offer significant shifts in likelihood
of disease. Positive and negative likelihood ratios less than 2
and greater than 0.5, respectively, do not suggest significant
impact on likelihood of diagnosis.

Statistical Testing

The Student’s t-test is one of the most common tests for ana-
lyzing sample means. The #-test is based on null and alterna-
tive hypotheses. Notwithstanding the type of ¢-test being run,
the null hypothesis is always that no difference exists. A one
sample t-test is used to test if a sample mean is different from
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a known population mean. A two-sample -test can be either
paired or independent. A paired, two-sample #-test is used to
test the difference between matched samples, such as the
mean systolic blood pressure in patients before starting a
drug and those same patients after 6 months on therapy. An
independent, two sample t-tests are used to test the differ-
ence in sample means between two unrelated samples, such
as the difference in mean systolic blood pressure between
patients with diabetes and patients without. A one-sided
t-test is used if it is known that the test sample will either be
less than or greater than a reference point. A two-sided #-test
is used if this is not necessarily known.

The Student’s t-test is limited in its utility to two samples.
If a study design calls for multiple samples such as repeated
measurements on a sample group or sampling from more
than two groups, repeatedly running the Student’s ¢-test
increases the chance of a type I error, or finding an associa-
tion by chance. In this setting, Analysis of Variance (ANOVA)
is a more appropriate test. The ANOVA as its name would
suggest creates a test statistic from of the dispersion or vari-
ance of a variable. The term variance in this instance is refer-
ring to general dispersion of the sample data, rather than the
variance value described above. For the ANOVA, the disper-
sion or variance is calculated using the sum of squares
method, which is again beyond the scope of this chapter. This
variance (dispersion) is partitioned into, or calculated for, all
subjects within-groups and between-groups. In this way, a
single test statistic termed the F-statistic can be used to effec-
tively determine if the means of three or more groups are
different from each other. The F-statistic also correlates to a
probability that is determined from the F distribution and
this probability is again, the p-value. In a one-way ANOVA,
the variation in the response variable is attributed to a single
factor, i.e., the difference of the different sample groups. For
example, suppose a research team is interested in recurrence
of Crohn’s ileitis after surgery and the effects of multiple
types of drugs on remission, such as budesonide, methotrex-
ate, and infliximab. The different drug regimens a subject is
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taking is the source of variation. A two-way ANOVA can be
done if there are two factors such as anti-inflammatory medi-
cations and diet routines that could potentially affect recur-
rence. The two-way ANOVA will give a statistic for both
medications and diet and the interaction of these two factors.
The important thing to remember with ANOVA is that it will
not indicate which groups are significantly different from
each other, only that there is significant variation by group.
Two group means may be the same, statistically speaking,
while only the third is significantly different. In this instance,
a t-test may be used to determine which group mean is differ-
ent. However, it is important to again state that running mul-
tiple t-tests will raise the likelihood of a type I error. This can
be overcome by lowering the threshold for significance below
0.05-0.01 or even lower. Additionally, multivariable methods
can be employed to determine the individual group effects on
the response variable.

The above tests are designed to assess the differences in
group means. Often times, a study doesn’t collect data that
can be reported as a mean. As described above, the response
variable is a yes or a no, disease or no disease, complication
or no complication. Also, as described above, this can be
described in terms of probability, risk, and odds. An alterna-
tive means of assessing categorical data of this nature is the
chi-square test. The chi-square test makes use of contingency
tables which, in their simplest form, are 2 x 2 tables with
dichotomous dependent and independent variables. A 2 x 2
table could be constructed for patients who undergo chole-
cystectomy. Columns are patients who underwent either lapa-
roscopic or open procedures and rows are bile leak versus no
bile leak. The odds ratio or relative risk could be calculated in
this instance. The chi-square test can also tell if the rate of bile
leak is different between the two procedure types. The bene-
fit of the chi-square test is that it can be extended to categori-
cal data with more than two responses. For example, rates of
bile leak could be compared to ASA class which has six
responses. The chi-square test can be used to determine if
rates of bile leak are increased based for patients with higher
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ASA classifications. The chi-square test again utilizes a test
statistic calculated based on the observed and expected
counts for each cell in the contingency table and a p-value is
obtained from the chi-square distribution. A test called
McNemar’s test can be employed when data are paired.
Regression is a tool that is useful predicting response from
some predictor variable. There are multiple regression meth-
ods that can be applied to different variable types. A simple
linear regression is the most basic example and can be used
when the response variable and predictor variable are con-
tinuous. For example, blood pressure changes with changes in
subject age can be evaluated in this way. Regression makes
use of the variation in response variables as they relate to the
dependent variable. Another way to say this is, it uses the
average of the response variable when the predictor value is
fixed (i.e., the BP ranges for patients at age 35). If this aver-
age changes significantly when the predictor variable is
changed, the predictor variable is a significant predictor of
the response variable. Mathematics is unimportant as they
are typically done by statistical analysis programs. With that
said, a p-value is obtained that gives the probability that the
variation in response due to the predictor is seen by chance.
Multivariable linear regression can be utilized when there are
multiple predictor variables being assessed. This is not to be
confused with multivariate regression which is used for mul-
tiple response or dependent variables. Regression can also be
performed on dichotomous or categorical outcome variables.
In this instance, the logistic regression model is used. The
logistic regression model will also provide a p-value for the
association between the predictor and response but it will
also provide an odds ratio for the given predictor variable.
All of the above tests rely on multiple assumptions for
their validity. One of the most significant assumptions is that
the parameter, or numerical characteristic of the population
from which the study sample is drawn, fits a specified distri-
bution. Typically, the assumption is a normal distribution. The
central limit theorem makes this assumption true for most
variables. However, this is not always the case. Nonparametric
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tests do not require this assumption, but have similar procedures
to the above tests making use of other statistics such as the
median. The Wilcoxon Rank Sum is the nonparametric equiv-
alent of the Student’s t-test and makes use of group medians
rather than means and the Kruskal-Wallis test is the nonpara-
metric equivalent of the ANOVA. Additionally, data trans-
formations can be done, such as log(Variable) or In(Variable)
that can give the sample data a normal distribution. The deci-
sion to transform data and the method of transformation
should be decided on during the design phase of a study and
not part of post hoc analysis.

Table 15.3 summarizes the types of tests according to the
categories of variables used.

How to Interpret the Study Findings?

One of the most important issues to consider in the evalua-
tion and conduct of outcomes research, especially when
observational data is being used, is confounding. A con-
founder is a measured or unmeasured variable associated
with the exposure of interest and associated with the out-
come. This dual relationship can influence the degree and
direction of, or even completely mitigate, an observed asso-
ciation between exposure and outcome [14]. RCTs can
address confounding through randomization. On the other
hand, investigators who perform observational studies must
address confounding both with analytical approaches (i.e.,
multivariable regression and propensity scores), and acknowl-
edge potential residual confounding in their discussion of the
study’s limitations, noting variables that were not measured,
their relationship with the exposure and the outcome, and
their implication on the potential direction and magnitude of
confounding bias.

It is important to consider the many forms of bias when
evaluating research. For instance, there any many forms of
selection bias which can favor administration of a particular
intervention to those thought to need it the most. Propensity
score analysis is an alternative method of risk adjustment to
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reduce the bias in estimating treatment effects when analyz-
ing nonrandomized, observational data. Because patients
receiving one treatment tend to be different than patients
receiving another (e.g., minimally invasive [MIS] as com-
pared with open surgery), a propensity score is calculated
using logistic regression to determine a subject’s probability
of having the exposure of interest (propensity to undergo
MIS). The outcomes of interest for patients who do and do
not undergo MIS (but have a similar propensity to undergo
MIS) can then be compared through matching, stratified
analyses, or regression (adjusting only for propensity) [15].
While propensity score analysis cannot adjust away all
confounders, known or unknown, as these are intrinsic to
observational data. However, there are three circumstances
in which the use of propensity scores may be appropriate: (1)
there are many confounders relative to the number of events
(i.e., less than ten events per covariate) resulting in an
unpowered regression analysis; (2) there is no interest in the
association between the adjustment factors and outcome; and
(3) the relationship between the exposure and propensity for
treatment can be estimated more accurately than the rela-
tionship between the exposure and outcome [16].
Generalizability refers to the application of research find-
ings to routine, clinical practice. While RCTs provide the high-
est level of evidence about the efficacy of competing
interventions, they are conducted in a highly controlled envi-
ronment, limiting other providers’ ability to reproduce the
delivery of care and outcomes in a non-research setting. In
addition, generalizability issues apply to observational studies
as well. Critical readers should consider why care patterns and
outcomes described in research studies might not be repro-
ducible in other clinical settings and patient populations.

Conclusions

Although not all jobs in surgery require academic productiv-
ity in the form of original clinical research, a basic familiarity
with data sources, study design, and statistical testing can
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greatly enhance a young surgeon’s ability to intelligently
contribute to discussions involving the scientific literature.
Early in our careers, this proficiency can manifest in many
beneficial ways that stretch well beyond the surgical journal
club setting: engaging our peers in multidisciplinary confer-
ences, incorporating evidence-based principles into our own
practices, volunteering to adjudicate scientific abstracts for
society meetings, and providing peer-review for editorial
boards, to name a few. We encourage you to approach any
review with these five questions in mind: (1) What is the
study’s purpose? (2) Is the right data being used? (3) What is
the measured outcome? (4) What are the implications of
the study design that was chosen? (5) Was the correct
analysis performed (and adequately powered to support the
conclusion)?
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