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 Abstract:  

The purpose of this study was to look at the effects that patient insurance coverage can have on 

the time spent between the physician and patient discussing the physiology of the patient's 

condition as well as its treatment.  Given previous studies it was thought that the patients with 

private insurance would spend a greater amount of time with their physician discussing diagnosis 

and treatment.  The data for this study was collected by using volunteer observers to follow 

physicians and observe them as they interacted with their patients.  The limited amount of data 

that was acquired indicated partially supported the hypothesis in that the patients with Medicaid 

spent the least amount of time communicating with their physician.  It was also found that 

reimbursement rates have little impact on time spent on physician-patient communication.  It is 

recommended that the study be repeated in order to gain a much larger sample size and therefore 

more accurate results. 

Background: 

 A patient enters their physician’s office nervous and worried, unsure of the cause of their 

ailment and even less certain of their potential treatment and outcome.  When they leave, they 

feel that they have been thoroughly informed of their condition and its treatment, and hopefully, 

a bit more at ease than when they arrived.  Such is the power of the interaction between a 

physician and their patient, which is the foundation of a relationship that has existed for 

thousands of years.  While the modes and methods of medicine have changed over that time, the 

importance of effective communication and interaction between the physician and their patient 

has not diminished in the slightest and is the basis the therapeutic relationship between the 

physician and patient.  There are a wide variety of factors and influences that affect this 



interaction, including the socio-economic status, age, and demeanor of the patient, the type and 

severity of the patient’s condition, and the insurance status of the patient. 

 The importance of effective physician-patient interaction has been shown in previously 

conducted studies(1, 2), with a noted increase in patient health and compliance with physician 

directions when the communication is thorough and effective.(2)  A recent review by Willems et 

al(3), found that patients of lower socio economic status received a more directive, less 

participatory consulting style, less information presented to them, and less directions.  The study 

also showed that patients from higher social classes had a more active conversation with their 

physician and received more information.  The study concluded that the patients from lower 

social classes are often have less advantage due to the doctor's misreading of their want for 

information and participation in their health care process.(3) 

 Though there are a good number of studies on the relationship between patient’s socio-

economic status and qualities in the physician-patient interaction, there are, as previously 

mentioned, a large number of other factors which affect this interaction.  Of particular interest is 

the type of health insurance that the patient has, due to its affect on physician reimbursement as 

well as the types of patients that are typically associated with certain types of insurance.  

Typically, Medicare and AHCCCS(Medicaid) have a reimbursement rate of about 1 while private 

insurances have a rate around 1.4.  Given these rates of reimbursement, if the physician’s time is 

divided proportionally based on compensation per time spent, then it would be expected that the 

physician’s time would be spent mostly with private insurance patients and least with patients 

with Medicaid(AHCCCS) or no insurance at all.  However, patients that have private insurance 

either have the financial means to afford it or have it provided to them through their employment.  

On the other hand, patients with Medicaid(AHCCCS) are either disabled, live below the poverty 



line, or unemployed, which could mean that the physician would need to spend more time 

explaining their diagnosis and treatment to them as a result. 

 The aim of this study is to examine the correlation between the patient’s health insurance 

situation and their time spent discussing the physiology of their condition and treatment with 

their physician. It is hypothesized that patients with private insurance will spend the most time 

discussing diagnosis and treatment with their physician.  The clinical office that will be observed 

specializes in orthopedics, and see's certain types of conditions more often than others.  It would 

be useful to understand what these various conditions are as well as some of the key points about 

them pertaining to their pathophysiology and their treatment. 

Carpal Tunnel Syndrome 

 Carpal tunnel is the most common compressive neuropathy of the upper extremity, and is 

covered at length by an article by Cranford et al in the Journal of the American Academy of 

Orthopedic Surgeons.(4)  The carpal tunnel itself is located in the wrist and contains nine flexor 

tendons as well as the median nerve.  Of all the structures that are located in the carpal tunnel, 

the medial nerve is the most superficial, and therefore the most susceptible to being affected by 

outside forces, including compression, as is the case in carpal tunnel syndrome.  According to the 

article, the carpal tunnel typically has a pressure of 2.5 mm Hg(5), but when the pressure 

increases to 20-30 mm Hg, epineural blood flow can be decreased.  Also, when the pressure gets 

to be greater than 30 mm Hg the conduction of the median nerve itself decreases(6), and if the 

pressure is exerted for long enough, the nerve can become completely blocked.(5, 6)  When 

treating carpal tunnel syndrome, it is important for the physician to determine the cause of the 

patient's condition, so that effective treatment can be administered.  There are two major types of 

carpal tunnel syndrome, acute and chronic.  Acute carpal tunnel syndrome can result from trauma 



to the wrist, hemorrhage, infection, and high-pressure injections.(7)  This type of carpal tunnel 

syndrome can require immediate decompression via surgery, depending on the circumstances.  

More common by far is chronic carpal tunnel syndrome, which comes in four different 

categories, which are labeled: anatomic, exertional, idiopathic and systemic. 

 The anatomic category references cases in which anatomical anomalies are the cause of 

the carpal tunnel syndrome.  This includes cases where the median artery is persistent through 

the carpal tunnel, or there is a tumor or ganglion cyst within the carpal tunnel.(8)  All of those 

can cause an increase in pressure, resulting in compression of the median nerve.  The next 

category is exertional, which is the category most people think of when they hear about carpal 

tunnel syndrome.  Exertional carpal tunnel syndrome is attributed to repetitive actions of the 

wrist and fingers, use of vibrational tools as well as repeated palm impact.(9, 10)  There have 

also been studies showing that flexion and extension of the wrist in extreme manners can elevate 

the pressure level in the carpal tunnel (5), which has been previously shown to compress the 

median nerve and reduce its conductivity.  The idiopathic category of carpal tunnel syndrome is, 

as its name implies, due to an unknown cause, and this is the situation with most cases of carpal 

tunnel syndrome.  Though the cause is often unknown, it has been noted that men are affected 

less than women, and incidence increases with age.(11, 12)  It has also been noted that in these 

cases that the tenosynovial tissue is affected by fibrous hypertrophy and edema.  The last 

category is systemic, which is when carpal tunnel syndrome is caused by body-wide conditions, 

including diabetes, obesity, drug toxicity, renal failure, and rheumatoid arthritis.(11)  The 

rheumatoid arthritis can cause carpal tunnel syndrome via the formation of a pannus in the carpal 

tunnel which can increase pressure and compression.  The renal failure can cause the deposition 

of amyloids in the carpal tunnel as well, which will have a similar effect.  In the cases of 



alcoholism, diabetes, and drug toxicity, the median nerve itself is adversely affected by the 

conditions.  Pregnancy also increases the incidence of carpal tunnel syndrome (13) and could be 

potentially due to higher blood pressure and fluid retention. 

 With all these different pathogenic pathways leading to the same result, the compression 

and dysfunction of the median nerve, it is important for the patient to understand what is 

occurring so that they can effectively assist the physician in obtaining the correct diagnosis and 

prescribing the best treatment.  There are a variety of treatment options available, ranging from 

simple immobilization to surgical release of the median nerve from the carpal tunnel.  The 

immobilization is achieved through the use of a splint that immobilizes the wrist in certain 

position for an optimal decrease in carpal tunnel pressure that may alleviate symptoms.(4)  Anti-

inflammatory oral medication is another treatment option.  A non-surgical treatment that has 

proven to be effective is an injection of corticosteroid to the affected area, with a study finding 

that single injection can improve carpal tunnel syndrome symptoms in 76% of patients after a 

period of 6 weeks, but that only 22% of them continued to be symptom free after 1 year.  It was 

determined that the injection was most effective for patients that certain characteristics, including 

mild symptoms and having the condition for less than a year. (14)  The surgical treatments for 

carpal tunnel syndrome involve releasing the median nerve from the carpal tunnel.  There are 

three types of release surgery: open carpal tunnel release, endoscopic carpal tunnel release, and 

limited open carpal tunnel release.  Open release is the most common type of surgery and has 

few risks.  Endoscopic and limited open release are less invasive and let the patient get back to 

work more quickly, visibility of the work are is limited however thus increasing risk of injury, 

and for that reason Cransford et al recommend open release surgery(4).  With all these different 



treatment options it is important the physician take the time to discuss and evaluated them with 

the patient. 

Flatfoot Deformity 

Flatfoot, also known as pes planus, is another common condition for which patient’s 

come to the orthopedic clinic.  The condition is discussed at length by various contributors in the 

Journal of the American Academy of Orthopedic Surgeons.   There are congenital as well as 

acquired forms of flatfoot that are outlined well in an article by Pedowitz and Kovatis in the 

Journal of the American Academy of Orthopaedic Surgeons.(15)  The first of the congenital 

disorders is asymptomatic flexible flatfoot, which is simply when the foot is flat but there are no 

other negative symptoms, so further treatment is unnecessary.  There is also symptomatic flexible 

flatfoot, which is characterized by a sag in the longitudinal arch at the talonavicular joint, the 

naviculocuneiform joint, or even both.  The angle of the talus-first metatarsal is a good indicator 

of the severity of the deformation, with 0 being normal, up to 15 mild, 15-30 moderate, and 

anything over 30 severe.  This is usually treated with corrective footwear, except in severe cases 

where surgery is necessary to alleviate pain and symptoms.  The surgery usually consists of 

repositioning of the calcaneus into a more favorable position.  The next type of congenital 

flatfoot is rigid flatfoot and usually manifests in the patient's third and fourth decade of life.  This 

is caused by an abnormally tight Achilles tendon which limits dorsiflexion, putting additional 

stress on the transverse tarsal joints, which can lead to a deterioration of the midfoot.  This 

condition is painful and limits the range of motion in the joints of the hindfoot and midfoot.  

Lessened dorsifelexion of the ankle is also noticeable.  Radiographs taken of the foot will show 

sag at the talonavicular joint.  Again, corrective footwear is the treatment of choice, though 

surgery may be necessary in extreme cases.  There is also peroneal spastic flatfoot, which occurs 



secondary to a tarsal coalition, which is often the result of a genetic mutation that causes a failure 

in segmentation of the primitive mesenchyme.  This type of flatfoot typically occurs during 

adolescence and the mutation occurs 4x more often in men than women.  This condition is 

distinguished from other types of flatfoot by the accompanying spasms of the peroneal tendon.  

The talocalcaneal coalition is best treated by subtatlar athrodesis.(15) 

The most common type of acquired flatfoot is caused by posterior tibial tendon 

insufficiency. (16)  This insufficiency can result from a number of different causes, such as injury 

to the tendon itself or from overuse.  An example can be seen in those who play high-impact 

sports and can get small tears or inflammation in the tendon which can lead to the arch of the 

foot slowly collapsing as time goes on. (17)  The condition is also more common in women and 

individuals over 40 years old.  Diabetes, obesity, and hypertension are also risk factors for 

Posterior tibial tendon dysfunction, likely due to the added strain on the tendon associated with 

those condtions, particularly obesity.  The posterior tibial tendon originated on the posterior 

aspect of the tibia, the fibula, and the interoseous membrane.  It then courses posteriorly and 

medially around the ankle in a groove adjacent to the medial malleolus and inserts on the 

midfoot in the area of the navicular tuberosity.(16)  The posterior tibial tendon attaches to 

various points in the foot along its path from the tibia to the midfoot.  The tendon itself is 

responsible for certain aspects of foot movement, which helps in the physician’s ability to 

diagnose the condition based on the patient’s ability to move their foot in certain way.  In 

particular, the posterior tibial tendon functions as a plantar-flexor of the ankle and as an inverter 

of the subtalar joint complex.(16)  This makes the tendon responsible for the hindfoot during 

gait.  It is fully responsible for the position of the hindfoot and also determines the flexibility of 

the foot by controlling transverse tarsal joints.(16)  It can be seen that by developing tears along 



the course of the posterior tibial tendon will result in a lengthening/loosening of the tendon.  This 

will result in the loss in form of the structures that is supposed to support, such as the arch of the 

foot, whose flattening is one of the most easily recognized symptoms of the condition.  The 

treatment for this condition is dependent on the stage at which it has progressed to, and the 

various treatment options are discussed by Geidman and Johnson in their article for the Journal 

of Orthopaedic & Sports Physical Therapy.(18)  For early stages of posterior tibial dysfunction, 

corrective footwear is used, in the form of a walking cast, and if that proves successful a custom 

orthotic can be fitted to the patient, which will provide support to the arch and correct the 

flexible portion of the flatfoot deformity.  Anti-inflammatory medication may also be used to 

help relieve the pressure and stress on the tendon, resulting in an alleviation of symptoms.  If 

those options are not effective then surgery is used to remove the affected surrounding tissue, and 

even a part of the tendon if necessary.  Similar efforts are made in treating stage II of the 

condition as are seen for stage I, though the surgery option involve more reconstruction due to 

the increased severity of the condition.  For stages III and IV, passive correction is not viable for 

treating the condition, just for relieving the symptoms, and more advanced surgery is involved.  

For stage III, subtalar or triple arthrodesis are usually needed, while in stage IV 

tibiotalocalcaneal, plantar fusion is used, or a hindfoot arthrodesis that is combined with 

bracing.(18) 

The intricacy and variety of the various forms of flatfoot, a common cause of people 

visiting the orthopedic clinic, indicates the importance of effective physician-patient interaction 

in helping the physician make a proper diagnosis based on their observations and the patient's 

input.  It also shows the importance that the patient has an understanding of their condition and 

what the modes of treatment are and why a particular course of action is the appropriate one. 



Osteoarthritis 

 Another common condition which brings patients to the orthopedic clinic is osteoarthritis, 

which is the most common form of arthritis.  Osteoarthritis is characterized by chronic 

arthropathy, disruption of joint cartilage, osteophyte formation, and synovial fluid 

abnormalities.(19)  There are a large number of factors and causes that are associated with 

osteoarthritis.  The risk of developing osteoarthritis increases with age and occurs more often in 

men than woman before age 50, which is generally reversed after the age of 50.(20)  

Osteoarthritis is characterized by affecting the entire joint is a condition that includes focal and 

progressive loss of hyaline articular cartilage and accompanying changes in the underlying bone, 

which can include the formation of marginal outgrowths, osteophytes, as well as an increase in 

the thickness of the bony envelope.  The surrounding soft tissue can also be affected, with 

inflammation of the nearby synovium, weakening of the muscle, and increased laxity in the 

ligaments.  Osteoarthritis’ most noticeable and debilitating impact is on the hips and knee, due to 

the hindrance of mobility.(20)  In particular, osteoarthritis of the knee is a common complaint of 

patients that visit the clinic.  There are a number of factors that can contribute to the development 

of osteoarthritis of the knee.  A large factor is additional stress on the joint itself, which can from 

a number of different sources.  One source is the weight of the individual, obesity and 

overweight are seen as strong risk factors for the development of osteoarthritis, especially in the 

knee.(20)  This excess of weight results in the overloading of the joint, which causes a 

breakdown in cartilage as well as strain and wear on the surrounding ligaments and other support 

structures.  Alteration of the joint structure/environment, such as the rotation of the tibia or the 

alteration of normal knee position can result in increased wear and tear on the joint, resulting in 

osteoarthritis.  It was noted in the osteoarthritis review that pathologic changes in the cartilage 



composition and molecular organization along with elevated water content can also cause 

cartilage loss by altering the specific biomechanical balance and joint loads.(21, 22)  

Osteoarthritis can also be the result of a specific occupation of an individual.  This comes about 

due to the use of joints for repetitive and sometimes over-loading work that can be associated 

with certain jobs, for example a worker that does one specific activity/motion all day every day 

on an assembly line at a factory.  This extreme overuse of the joint results in an accelerated 

breakdown of the cartilage and hastens the onset of osteoarthritis.  High impact sports can also 

have a similar effect on the joint as well via a very similar mechanic.  Activity in high-impact 

sports also crosses-over with another potential cause of osteoarthritis, joint injury and 

deformation.  It is noted that joint injuries, including fractures of articular surfaces, joint 

dysplasias, and ligament tears that disrupt the joint’s stability, precede the development of 

osteoarthritis in a large percentage of those that are affected by osteoarthritis of the joints.  The 

increase in surface contact in the joint that can occur due to these injuries has a great potential to 

cause the joint degeneration that is associated with osteoarthritis.(20) 

 Depending on the severity of the osteoarthritis of the knee, there are several treatment 

options for this common condition which could be brought up in the orthopedic clinic.  For the 

more severe, persistent cases of osteoarthritis of the knee, total knee arthroplasty is a very 

successful form of treatment.  It includes the removal and replacement of the weight bearing 

surfaces of the knee joint with a more durable, synthetic material.  An important aspect of the 

procedure is that a suitable amount of bone is removed to allow the recreation of the joint line, 

which will allow the ligaments surrounding the joint to provide proper balance.  Also, in certain 

cases the some ligaments must be released during surgery to correct deformity.   The recovery 

time is between 6 to 12 weeks.(23)  There are also other courses of treatment that are less 



invasive than total knee arthroplasty, and they are covered in an article written by Richmond et 

al. for the Journal of  the American Academy of Orthopaedic Surgeons(24).  One potential form 

of treatment is encouragement of patients to participate in self-management programs as well as 

incorporation of activity modifications into their lifestyle.(25, 26)  This has been shown to result 

in improvement in pain management, and comes at a low-cost.  For obese or overweight patients, 

encouragement of weight-loss has been shown to be a very effective course of treatment as 

well.(25, 26)  The article also suggests that participation in low-impact aerobic exercise can be 

beneficial in managing symptomatic osteoarthritis in patients.(25, 26)  Another suggestion is the 

use of intra-articular corticosteroids as a short-term pain relief, though there was little evidence 

of any long-term benefits.(27)  The authors also made a few recommendations against certain 

treatments, including the use of needle lavage as well as the prescription of glucosamine.  There 

were many other treatment options and only a few selections were listed here, however this does 

help to illustrate the large variety of choices that the patient and physician face when they are 

determining the best course of action in the treatment of the patient’s condition.  This also helps 

to illustrate the importance of determining of factors that can affect the physician-patient 

interaction. 

 

 

Methods: 

 The data for this project were collected as part of a time-motion study whose primary 

goal is to determine changes in othopaedic office practice efficiency that occur with the change 

from paper to electronic medical records.  In this study, a number of student volunteers observe 



the patient-physician interaction and record the time of each task on a specially designed 

computer application. 

 The volunteers received training in how to properly follow the physician without 

interfering with the physician-patient interaction.  After completing training, clinical trials were 

performed over a one week time span to help the volunteers further familiarize themselves with 

the task that they would be performing, along with the environment they would be working in. 

 During the one week trial period, the normal data collection routine was followed and data was 

collected, however the data was not used in the project due to it being collected during the trial 

period.  The typical procedure for a volunteer was to sign up for a __ hour shift and follow the 

physician around for the entirety of that time period, keeping a constant record of how the 

physician’s time was being spent. 

 The volunteers made use of tablet PC’s along with customized time-recording software 

created using Microsoft Access, and designed by James Mertz and Kevin Smith.  The software 

was set up so that the amount of time the physician spent on various tasks could be recorded 

quickly and efficiently.  The process that the observer went through to take down patient data 

was a relatively simple one.  The following is quoted from the observer instructions for the time-

tracking software.(28) 

 

Overview 

The Time Motion Access Database has been designed to keep user operation at a minimum. All 

observer interactions are done in the “Observe” Access database. The observer chooses to start a 

new session, enters all session information, generates a list of patient ID codes (for patient 

privacy), and begins recording the subject tasks using a push-button interface. This guide will go 



through the proper operation of this program and also give ‘safe practices’ in order to prevent 

data loss. 

 

Operation 

The Interfaces 

There are 3 main interfaces that the observer must become acquainted with: Session Info, Patient 

ID 

Autocalculate, and Task Recorder. 

Session Information: 

Session information is to be configured before ANY observations are conducted. From here the 

user selects the clinic (location) the observer (his/her name) subject (physician or nurse) and 

session (AM/PM). The user can create new clinics, observers, and subjects. At the top, a session 

number is automatically created for new sessions. It is possible to select a previous session 

number, but it is recommended that this be left alone. 

Patient ID Autocalculate 

In order to keep patients anonymous, unique IDs are created for each patient. 

In order to create new patient IDs, simply select the starting number of the first patient (typically 

1) and then enter the last patient number (typically the number of patients expected to be seen). 

Then select subject initials, and finally select “Calculate Patient Codes”. The system will then 

automatically calculate the patient codes and list them. 



 



When the entire session is complete, i.e. when all applicable patients have been seen, the 

observer should press the “Finish Session” button. 

Session Review 

Once the session is complete, a new window appears. This window is for posting comments on 

important issues regarding data collection discrepancies and other issues the recorder thinks are 

important. These comments can be discussed later among the time motion study team and 

corrective actions can be taken if needed. 

 From the data that was being collected from the time-Motion study, the times from the 

Collaboration category were used along with the patient insurance information for the purposes 

of this project.  Documentation times were also collected in an effort to normalize the data.  The 

collaboration category was chosen due to it including all the tasks that involve communication 

between the physician and the patient, which the essential characteristic that is being looked at in 

this study. 

The data (recordings of the individual tasks performed) that was collected was put into a 

Microsoft Excel spreadsheet where it was sorted based on patient insurance information as well 

as category of the task being performed.  This allowed us to sort out the patients for whom there 

was no insurance information recorded (which was a large percentage) and also to sort out the 

tasks that were not under the categories of collaboration or documentation. 

Results/Analysis: 

 A total of 189 patient encounters were recorded over a 3 week period.  Of these, all had 

recorded collaboration time, 42 had insurance information, and of those, 22 had documentation 

time.  6 patients had AHCCCS(Medicaid), 7 had Medicare, and 27 had private insurance.  There 

were also 2 patients with no insurance, that data was not used due to the extremely low sample 



size.  Analysis was performed for the 40 patients with insurance and 22 patients with 

documentation time.  The total minutes for each category were calculated for each type of 

insurance and can be seen in the first chart.  The second chart shows the ratio of 

collaboration/documentation vs the type of insurance.  This was made to help normalize the data 

by taking into account the complexity of the cases that were observed.  It was felt that the 

documentation would be a good indicator of the complexity of a case due to the need for more 

time being spent explaining a more complicated case. 

 

 

 

 



 

Conclusions: 

 It is difficult to draw any clear conclusions from this study due to the severely inadequate 

amount of data that was actually usable.  This lack of usable data stemmed from the fact that the 

observers, for the most part, did not record insurance information as they were instructed to and 

also discarded physical records that would have been useful in matching patient IDs to insurance 

information following the completion of the observations.  In total, there were 42 patients with 

insurance information, from which data could be used, which is an extremely low sample size, 

meaning that the averages obtained were most likely very accurate or indicative of actual trends.  

Another problem was that of the 42 patients that had insurance information, 22 of them did not 

have any documentation times recorded for them, which greatly limited the effectiveness of the 

use of documentation times to normalize the data.  From the data that was collected, it would 

seem that both patients with Medicare and patients with private insurance spent the same time 

communicating with the physician on average.  The data also showed patients with 



AHCCCS(Medicaid) spending less time communicating with physicians.  These results, though 

limited, are supportive of the hypothesis in that less time is spent communicating with Medicaid 

patients than the other two insurance categories, potentially due to the socio-economic reasons 

previously mentioned.  This also seems to demonstrate that reimbursement rates do not play a 

large role in time spent communicating with patients, since both Medicare and private insurance 

had the same time despite their different reimbursement rates, and Medicare’s rate is roughly 

equal to that of AHCCS.  The normalization chart showed that, in the few cases for which data 

was available, that the ratio of collaboration to documentation in Medicare was much higher than 

the other two categories.  This is likely due to there only being 3 recorded instances of 

documentation if the Medicare category as the ratio is approximately 4x that of the next highest 

ratio in the private insurance category.  This chart implies that there is much more collaboration 

time per documentation time in Medicare, which implies a lack of complexity in the cases 

presented.  Of course the sample size is so small that no meaningful, accurate conclusions can 

really be made from it.  Also the ratio for the private insurance is about 1:1, which is right along 

where the baseline is supposed to be.  In the AHCCCS category there is actually more 

documentation than patient communication, which would suggest a greater complexity in the 

cases there, and yet the interaction is still lower than the others, which seems to indicate that, at 

least in the case of AHCCCS, the complexity has little effect on the time spent communicating. 

 Overall the hypothesis that was partially supported, in that Medicaid patients spent less 

time communicating with physicians than those with other types of insurance, potentially due to 

lower socioeconomic conditions of those on Medicaid.  It also seems that reimbursement rates 

have little impact on time spent on physician-patient communication.  However with such a low 

sample size, the results are not as strong as they could be but would be useful in demonstrating 



the need for further study in this area.
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