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Differences in Employees' Average Productivity in Health Services in
2017: A State-Level Analysis
Abstract

This paper will use linear regression to analyze FRED's weekly earnings data and weekly hours data for 2017
and expects to find whether workers in different states earn a same level of income by performing the same
jobs. It hypothesizes that bigger and wealthier states will pay higher compensation to workers, because the
cost of living is higher and the state population size is bigger, which translates to a larger customer base for the
health services industry. Some social issues, such as aging populations, and some policy implications are also
discussed.
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I. INTRODUCTION
  
   ȋǤǤȌ   Ǥ  ʹͲͲͲ 
ʹͲͳǡǤǤ
̈́ͳǤ͵ͻ   ̈́͵Ǥ͵͵ ǡ  ̈́ͳͲǡ͵Ͷͺ 
person, and the growth rate of health expenditures
  ȋƬǡʹͲͳȌǤ
total expenditure on health goods and health serǦ
vices, the latter accounts for two thirds. In fact, nearǦ
ly half of health services cost is spent on compensatǦ
ing employees. This is even more astonishing if we
compare the income of the U.S. physicians to that of
 ǣǦ  
ǤǤ̈́ʹͳͺǡͳ͵ǡ 
 ǤǤ ̈́͵ͳǡͲͲͲǡ
physicians and specialists in Australia and Sweden
only earn half or even a third of that. (Knox, 2018).
         
      
the income of health service workers and the healthǦ
ǤǦ
standing why some physicians in the U.S. can earn
such a high income and where the compensation
for employees in health services is the highest are
very important. It is essential for political and social
         
  Ǥ
will examine the differences in average productivity
and average earnings per hour of employees in the
ϐ Ǧ
Ǥ  
may lead to these differences.

Workers in health services include all healthǦ
care practitioners such as nurse and surgeons, and
     Ǥ 
all these types of healthcare workers, annual salaǦ
Ǥ ǡʹͲͳ
national median salary of household physicians was
̈́ʹ͵ǡͳ͵Ͳ  ǡ        
̈́ʹͲͺǡͲͲͲȋȌǤ ǡ
workers doing the same work are earning differǦ
 Ǥ   ǡ     
      ̈́ͺʹǡͻͷͲ  ʹͲͳǡ
         
   ̈́ͷ͵ǡͷͲ     ȋǡ
ʹͲͳͺȌǤ ǡ      Ǧ
  Ǧ       
high salaries of workers in the healthcare industry,
  Ǧ
analysis is needed. This paper will include all workǦ
ers in the health services industry and provide an
analysis of the average productivity of workers in
 ϐ  Ǥ      
 ϐ         Ǥ
ǡ        Ǧ
erage expenditures in employee compensations in
health services are different from state to state, and
   Ǥ

ǯ
 ʹͲͳ     ϐ   
 Ǧ
   Ǥ    
and wealthier states will pay higher compensation

7KH3DUN3ODFH(FRQRPLVW9ROXPH;;9,,
63

Liu

ǡ  
ǡ 
  Ǧ
dustry. Some social issues, such as aging populations,
and some policy implications are also discussed.

      
   ǡ 
       ϐ  Ǧ
Ǥ  
  ǡ
and areas with low residential densities receive fewǦ
   Ǥ  ǡ  ǲ
ǳ       
there is higher productivity in metropolitan areas
Ǧ
eas. Therefore, wages vary across states or cities deǦ
 Ǥ
ϐ   
 ϐ   Ǥ    ǡ
 ǡ
 ǡ
 Ǥ

   ǡ 
  ȋʹͲͳͶȌ    ǣ
    Ǥ   
      
 Ǧ
ployers and their wages from 1992 to 2011. After
dividing the employees into two categories— with
   Ǧ  Ǧ
 Ȅǡ
for employees increased dramatically from 1992
ʹͲͳͳǡ
ǦǦ
surances. The wages of employees with the employǦ
Ǧ     ϐ 
faster than those of employees without the employǦ
Ǧ Ǥ
  
the concept of increasing return to scale in producǦ
tion and the agglomeration of activities to address
the wage differentials in health services industry.

II. LITERATURE REVIEW
        Ǧ
   Ǥ  
ͳͻͺʹ  Ǧ
 Ǥ  Ǧ
pensate employees for their willingness to live in a
 ȋ ǡ
ͳͻͺʹȌǤ ǡ ǯϐ 
in explaining wage differences in the health services
ǡϐ
Ǥ
ȋͳͻͻͶȌǦ
ϐ      Ǧ
Ǥ     ǦǦ
         Ǧ
    ǡ  ǡ ǡ  Ǧ
    ǡ   
   ǦǦ     
  ǤϐǦ
ǡ      
   ǦǦ  
control the spending on compensations for physiǦ
Ǥǡ ǡǡ
and Weinkauf (2008) also suggested that those who
work in hospitals serving densely populated areas
received higher wages and salaries than those servǦ
ing less populated areas
  Ȁǡ
   ǲ ǯ ǡ    
determine wages differences across cities or states
ȋ ƬǡʹͲͳȌǤ 
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   Ǧ
adequate spaces and congestion, the agglomeration
of production leads to enhanced productivity, hence
ϐ ǡ 
to higher wages to motivate the healthcare workers
ȋ ǡ ǡƬǡʹͲͳͺǢƬǦ
rooth, 2003).
This research will use employment rate, populaǦ
tion, and health insurance coverage as independent
ǡ      Ǥ 
        
ϐ  Ǧ
entials. In addition, while other studies focused on a
 ϐ ǡ
      
  ϐ ʹͲͳǤ

issue, an average productivity, or average hourly
earnings, of health services workers (APT) was comǦ
         ǡ 

   Ǥ ǡ ǡ     Ǧ
  
of data.
The maximum and minimum of APT are sumǦ
ͳǤ ϐ 
 ̈́ͳͻǤͺ      ̈́͵ͲǤʹ͵
per hour in Rhode Island. Therefore, differences in
Ǥ
ͷ        ǣ 
health care employment rate, the percentage of peoǦ
ͷǡǡ Ǧ
ing, and the uninsured rate. The health care employǦ
 
        
  Ǥ
 ͷ
  Ǧ
Ǥ  Ǧ
cause older people need more health treatment than
others and may affect the demand for health services.
ͳ ͷ
ǡ Ǥ
measure the cost of living, a cost of living index was
used. It is extracted from the BLS and measures the
price levels paid for products and services. The cost
 
a higher compensation rate to workers if that state
has a higher cost of living. The national average of
 Ǧ
ͳͲͲǡ 
cost of living index and 100 is used in the regression
Ǥ  
       ʹǤ   Ǧ
ǡ  Ǧ

III. DATA AND METHODOLOGY
The 2017 state data of average weekly earnings
in dollars and average weekly hours of workers in
 ϐ          Ǧ
  ǡ  Ǧ
 ǡǡǤǤǡ
Ǥ
      ǡ    
to represent the overall level of compensation for
health services workers in each state. However, only

ǡ 
    ǡ    
ͳǤ  ǡ     ͵͵Ǥ
hours per week and workers in Georgia work 35.3
hours per week. However, professionals in California
̈́ͳͲͲͶǤͻ͵Ǧ
 ̈́ͻͺͷǤͷͺǤ
California health professionals earn a higher wage
rate even if they work fewer hours. This paper will
explore why this phenomenon exists. To study this
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    Ǥ  ͵  
 
ǣ Ǧ
sured rate increases.
The visual analysis of scatter plots is not perǦ
suasive and accurate enough to illustrate whether
 
Ǥ 
  ǡ     
run. Even though linear regression has a limitation
in that it automatically assumes a linear relationship
ǡ
ǡ
is one of the most straightforward tools to test how
strong a structural relationship is. This paper will
use R Studio to run the regression, and the formulatǦ
ǣ

   ǡ
making hospitals generate less revenue. As a result,
  
salaries to employees. An error term is also includǦ
   
Ǥ  
ϐ
section.
IV. RESULTS
 
millions, and all the data is imported to R Studio to
ǣ
εȽήȾ1ήȾ2ήȾ3ήȾ4ήȾ5ήɂ

ʹǤ

ʹǡǮ Ǧ
derly People’ and ‘Population’ are not statistically
ϐ ǤǦ
prove the precision of the model. The new regresǦ
ǣ

εȽήȾ1ήȾ2ήȾ3ήȾ4ήȾ5ήɂ

where Emp, Eld, Pop, Col, and Uir denote the health
services employment rate, the percentage of people
ͷǡǡ Ǧ
ǡ
rate in each state, respectively. This paper hypothǦ
        
 Ǥ Ⱦͳ      ǡ Ǧ
cause employment can represent the supply in the
health service industry, and the more the supply, the
 ǤȾʹȾ͵ 
ǡ 
 
for health care. The more the demand, the higher the
ǤȾͶ ǡ 
higher wage rates are offered in states with higher
  Ǥ Ⱦͷ      ǡ  
people without health insurance are less likely to get

εȽήȾ1ήȾ2ήȾ3ήɂ

The output of the new equation is shown in TaǦ
͵ǤǦ
  ϐ ǡ    
earnings and employment is negative. The average
hourly wage in the health services industry decreasǦ
̈́ͲǤͺ 
  ͳΨǤ ǡǦ
centage of people without health insurance coverage
 
ǡ  ̈́ͲǤͳ
ͳΨǤ ǡ
the cost of living index has a positive relationship
   ǡ      ̈́ͲǤͲ 
 Ǧ     Ǥ  
ǡ
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 ǡ     
most in affecting the wage rate. Conversely, the cost
 ϐ Ǧ
lute values, indicating that it does not have a strong
causal effect with hourly earnings.
 
exists. To make sure that the model does not have
 ǡ   Ǧ   
ͶǤǦ
 ǦͲǤͶͲͳǡ  
higher than 0.05. Thus, homoscedasticity is not reǦ
jected and no further transformation or changes
to the model are needed. The whole model has an
ǦͲǤͶͳ͵͵ǡ Ǧ
ployment rate, the cost of living index, and the uninǦ
sured rate altogether account for 41.33% of the variǦ
ation in hourly wage rate in 2017. And the model has
ǦǡǤͻǦͲǡ Ǧ
ϐ ǡ  ǡǤ
Moreover, the residual standard error is 2.095, so
the actual average hourly wage in states may deviate
̈́ʹǤͳͲ Ǥ

This inconsistency might have resulted from differǦ
     Ǥ  ϐ ǡ   
ʹͲͳ Ǧ
 ǦǤϐǦ
ment rate has a negative relationship with the wage
ȋͳͻͻͶȌ
discovered that a rise in physician to population raǦ
  Ǥ
Ǧ
lem of huge health care expenditures, and nearly
 Ǧ
ucation were spent on compensation for employees.
        
of expensive medical fees, the government should
  Ǥ 
example, the government can provide more scholǦ
arships to students who attend medical schools or
lower the tuition for those programs. Doing this can
provide incentives for people to study in the health
 ϐǡǡ 
professionals in the future.
 ǡǦ
ceive higher compensations, they are recommendǦ
ed to go to a state with a low employment rate in
health services and education industry. In addition,
 
choice. Although the hourly earnings increase as the
    ǡ  ̈́ͲǤͲ   
catch up with the surge in the cost of living. A locaǦ
 ǦǦ  
  ǤǡǦ
sured rate may fail to provide workers with a high
wage rate. As a result, states with a low employment
ǡ ǦǦ ǡǦ
ance coverage rates are where health professionals
should consider moving to.
        
Ǥ  ǡ      Ǧ

V. CONCLUSION
In examining the differences of hourly earnǦ
ings in the health services industry among states
  ʹͲͳ    ǡ  
discovered that the employment rate, cost of living,
ϐ ϐ 
Ǥ
 ϐ ǡ 
of living has the lowest. Thus, changes in the emǦ
 
ϐ ʹͲͳǤǡϐǡ
population and the percentage of elderly people are
    ϐ Ǥ ǡ  ǡ
Kralj, and Weinkauf (2008) suggests a positive relaǦ
Ǥ
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crease the precision of the analysis and decrease the
    Ǥ ǡ   
three more recent years are included in the regresǦ
ǡ
       
  
    ǡǡ
Weinkauf (2008).
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APPENDIX
Figure 1: Wage Rate and Percentage of Elderly
People (aged 65+)

Figure 2: Wage Rate and Cost of Living Index

Figure 3: Wage Rate and Uninsured Rate

Table 1: Descriptive Statistics
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APPENDIX
Table 2:

Table 3:

Table 4:

REFERENCES
<ĂŵĂů͕Z͕͘ΘŽǆ͕͘;ϮϬϭϳ͕ĞĐĞŵďĞƌϮϬͿ͘,ŽǁŚĂƐh͘^͘
ƐƉĞŶĚŝŶŐŽŶŚĞĂůƚŚĐĂƌĞĐŚĂŶŐĞĚŽǀĞƌƟŵĞ͍ZĞƚƌŝĞǀĞĚ
^ĞƉƚĞŵďĞƌϭϯ͕ϮϬϭϴ͕ĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁ͘ŚĞĂůƚŚƐǇƐƚĞŵͲ
ƚƌĂĐŬĞƌ͘ŽƌŐͬĐŚĂƌƚͲĐŽůůĞĐƟŽŶͬƵͲƐͲƐƉĞŶĚŝŶŐͲŚĞĂůƚŚĐĂƌĞͲ
ĐŚĂŶŐĞĚͲƟŵĞͬηŝƚĞŵͲƐƚĂƌƚ
'ůŝĞĚ͕^͕͘͘DĂ͕^͕͘ΘWĞĂƌůƐƚĞŝŶ͕/͘;ϮϬϭϱ͕:ƵŶĞͿ͘WƌŽĨĞƐͲ
ƐŝŽŶĂůƐ͕EŽŶƉƌŽĨĞƐƐŝŽŶĂůƐ͕ŶĚdŚĞŝƌŽƵŶƚĞƌƉĂƌƚƐ
/ŶKƚŚĞƌ^ĞĐƚŽƌƐ͘ZĞƚƌŝĞǀĞĚ^ĞƉƚĞŵďĞƌϭϯ͕ϮϬϭϴ͕
ĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁ͘ŚĞĂůƚŚĂīĂŝƌƐ͘ŽƌŐͬĚŽŝͬĨƵůůͬϭϬ͘ϭϯϳϳͬ
ŚůƚŚĂī͘ϮϬϭϰ͘ϭϯϲϳ
ƵƌĞĂƵŽĨ>ĂďŽƌ^ƚĂƟƐƟĐƐ͕^ƚĂƚĞKĐĐƵƉĂƟŽŶĂůŵƉůŽǇŵĞŶƚ
^ƚĂƟƐƟĐƐ^ƵƌǀĞǇ͕DĂǇϮϬϭϳ͘ǀĂŝůĂďůĞĂƚŚƩƉ͗ͬͬǁǁǁ͘ďůƐ͘
ŐŽǀͬŽĞƐͬƚĂďůĞƐ͘Śƚŵ
<ŶŽǆ͕Z͘;ϮϬϭϴ͕DĂƌĐŚϭϯͿ͘tŚǇƌĞh͘^͘,ĞĂůƚŚŽƐƚƐdŚĞ
tŽƌůĚ͛Ɛ,ŝŐŚĞƐƚ͍^ƚƵĚǇĸƌŵƐ͚/ƚ͛ƐdŚĞWƌŝĐĞƐ͕^ƚƵƉŝĚ͛͘
ZĞƚƌŝĞǀĞĚ^ĞƉƚĞŵďĞƌϭϯ͕ϮϬϭϴ͕ĨƌŽŵŚƩƉ͗ͬͬǁǁǁ͘ǁďƵƌ͘
ŽƌŐͬĐŽŵŵŽŶŚĞĂůƚŚͬϮϬϭϴͬϬϯͬϭϯͬƵƐͲŚĞĂůƚŚͲĐŽƐƚƐͲŚŝŐŚͲ
ũŚĂ

&ĞĚĞƌĂůZĞƐĞƌǀĞĐŽŶŽŵŝĐĂƚĂͮ&Zͮ^ƚ͘>ŽƵŝƐ&ĞĚ͘;Ŷ͘Ě͘Ϳ͘
ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬĨƌĞĚ͘ƐƚůŽƵŝƐĨĞĚ͘ŽƌŐͬ
ŽƐƚŽĨ>ŝǀŝŶŐďǇ^ƚĂƚĞǁŝƚŚĚĞƚĂŝůĞĚƵ͘Ɛ͘ŵĂƉƐ͘;Ŷ͘Ě͘Ϳ͘ZĞͲ
ƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁ͘ƵƐůĞĂƌŶŝŶŐ͘ŶĞƚͬĐŽƐƚͲŽĨͲůŝǀŝŶŐͲ
ďǇͲƐƚĂƚĞ͘Śƚŵů
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞŽǀĞƌĂŐĞŽĨƚŚĞdŽƚĂůWŽƉƵůĂͲ
ƟŽŶ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁ͘Ŭī͘ŽƌŐͬŽƚŚĞƌͬ
ƐƚĂƚĞͲŝŶĚŝĐĂƚŽƌͬƚŽƚĂůͲƉŽƉƵůĂƟŽŶ͍ͬĐƵƌƌĞŶƚdŝŵĞͲ
ĨƌĂŵĞсϬΘƐŽƌƚDŽĚĞůсйϳйϮϮĐŽů/ĚйϮϮ͗йϮϮ>ŽĐĂͲ
ƟŽŶйϮϮ͕йϮϮƐŽƌƚйϮϮ͗йϮϮĂƐĐйϮϮйϳϮϬϭϳDĞĚŝĂŶWĂǇ͘
;ϮϬϭϴ͕ƉƌŝůϭϯͿ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁ͘ďůƐ͘ŐŽǀͬ
ŽŽŚͬŚĞĂůƚŚĐĂƌĞͬŚŽŵĞ͘ŚƚŵϮϭͲϭϬϵϭ,ĞĂůƚŚĚƵĐĂƚŽƌƐ͘
;ϮϬϭϴ͕DĂƌĐŚϯϬͿ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁ͘ďůƐ͘ŐŽǀͬ
ŽĞƐͬĐƵƌƌĞŶƚͬŽĞƐϮϭϭϬϵϭ͘Śƚŵη;ϵͿ
^ĂůĂƌǇ͘ĐŽŵ͘;Ŷ͘Ě͘Ϳ͘^ĂůĂƌǇĨŽƌ,ĞĂůƚŚĚƵĐĂƚŽƌŝŶtĂƐŚŝŶŐƚŽŶ
ͮ^ĂůĂƌǇ͘ĐŽŵ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬǁǁǁϭ͘ƐĂůĂƌǇ͘ĐŽŵͬ
tͬ,ĞĂůƚŚͲĚƵĐĂƚŽƌͲƐĂůĂƌǇ͘Śƚŵů

The Park Place Economist, Volume XXVII
70

Liu
:ĞŶŶŝĨĞƌZŽďĂĐŬ͕͞tĂŐĞƐ͕ZĞŶƚƐ͕ĂŶĚƚŚĞYƵĂůŝƚǇŽĨ>ŝĨĞ͕͟
:ŽƵƌŶĂůŽĨWŽůŝƟĐĂůĐŽŶŽŵǇϵϬ͕ŶŽ͘ϲ;ĞĐ͕͘ϭϵϴϮͿ͗
ϭϮϱϳͲϭϮϳϴ͘
^ĞŬƐĐĞŶƐŬŝ^͘ĚǁĂƌĚ;ϭϵϴϭͿ͘dŚĞŚĞĂůƚŚƐĞƌǀŝĐĞƐŝŶĚƵƐƚƌǇ͗
ĂĚĞĐĂĚĞŽĨĞǆƉĂŶƐŝŽŶ͘DŽŶƚŚůǇ>ĂďŽƌZĞǀŝĞǁ͘ŵƉůŽǇͲ
ŵĞŶƚŝŶ,ĞĂůƚŚ^ĞƌǀŝĐĞƐ͘ϵͲϭϲ
ZŝǌǌŽ͕:͘͘ΘůƵŵĞŶƚŚĂů͕͘;ϭϵϵϰͿ͘WŚǇƐŝĐŝĂŶůĂďŽƌƐƵƉƉůǇ͗
ĚŽŝŶĐŽŵĞĞīĞĐƚƐŵĂƩĞƌ͍:ŽƵƌŶĂůŽĨ,ĞĂůƚŚĐŽŶŽŵŝĐƐ͘
ϭϯ;ϰͿ͕ϰϯϯʹϰϱϯ͘
<ĂŶƚĂƌĞǀŝĐ͕:͕͘<ƌĂůũ͕͕͘ĂŶĚtĞŝŶŬĂƵĨ͕͘;ϮϬϬϴͿ͘/ŶĐŽŵĞĞĨͲ
ĨĞĐƚƐĂŶĚƉŚǇƐŝĐŝĂŶůĂďŽƵƌƐƵƉƉůǇ͗ĞǀŝĚĞŶĐĞĨƌŽŵƚŚĞ
ƚŚƌĞƐŚŽůĚƐǇƐƚĞŵŝŶKŶƚĂƌŝŽ:ĂƐŵŝŶ͘ĂŶĂĚŝĂŶ:ŽƵƌŶĂů
ŽĨĐŽŶŽŵŝĐƐͬZĞǀƵĞĐĂŶĂĚŝĞŶŶĞĚ͛ĐŽŶŽŵŝƋƵĞ͕ϰϭ;ϰͿ͕
ϭϮϲϮͲϭϮϴϰ͘
'ŽŽĚŵĂŶ͘ůůĞŶΘ^ŵŝƚŚ͘ƌĞŶƚ;ϮϬϭϳͿ͘>ŽĐĂƟŽŶŽĨ
ŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂůƐ͕dŚĞƐƵƉƉůǇƐŝĚĞ͘ZĞŐŝŽŶĂů^ĐŝĞŶĐĞ
ĂŶĚhƌďĂŶĐŽŶŽŵŝĐƐϲϴ;ϮϬϭϴͿϭϰϴʹϭϱϵ
WĂŝŐĞYŝŶΘDŝĐŚĂĞůŚĞƌŶĞǁ;ϮϬϭϰͿ͘ŽŵƉĞŶƐĂƟŶŐǁĂŐĞ
ĚŝīĞƌĞŶƟĂůƐĂŶĚƚŚĞŝŵƉĂĐƚŽĨŚĞĂůƚŚŝŶƐƵƌĂŶĐĞŝŶƚŚĞ
ƉƵďůŝĐƐĞĐƚŽƌŽŶǁĂŐĞƐĂŶĚŚŽƵƌƐ͘:ŽƵƌŶĂůŽĨ,ĞĂůƚŚ
ĐŽŶŽŵŝĐƐ͘ϳϳͲϴϳ
ƌĂŶŽǀĞ͕͘Θ>ŝŶĚƌŽŽƚŚ͕Z͘;ϮϬϬϯͿ͘,ŽƐƉŝƚĂůĐŽŶƐŽůŝĚĂƟŽŶ
ĂŶĚĐŽƐƚƐ͗ĂŶŽƚŚĞƌůŽŽŬĂƚƚŚĞĞǀŝĚĞŶĐĞ͘:ŽƵƌŶĂůŽĨ
,ĞĂůƚŚĐŽŶŽŵŝĐƐ͘ϮϮ;ϲͿ͕ϵϴϯʹϵϵϳ
&ŽůůĂŶĚ͕^͕͘'ŽŽĚŵĂŶ͕͘͘Θ^ƚĂŶŽ͕D͘;ϮϬϭϴͿ͘dŚĞĐŽŶŽŵͲ
ŝĐƐŽĨ,ĞĂůƚŚĂŶĚ,ĞĂůƚŚĂƌĞϴƚŚĞĚŝƟŽŶ͘ZŽƵƚůĞĚŐĞ͕
EĞǁzŽƌŬ͕ϭϱ͕ϭϲ͘
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