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Diabetes and Mental Health in California Emergency Department Visit

Abstract

Background: The purpose of this study was to examine prevalence of diabetes and mental illness diagnoses among California 
Emergency Room/Department visits. 

Methods: Public-use data (2005- 2014) was obtained from the California Office of Statewide Health Planning and Develop-
ment (OSHPD) for 357 community-based hospitals.  International Classification of Diseases, Ninth Edition (ICD-9) diagnoses 
were used to identify diabetes mellitus (250.x) and mental illness/substance abuse via Clinical Classification Software catego-
ries. Graphs were generated for all visits, followed by bivariate and logistic regression of diabetes-related visits. 

Results: There were 97,639,808 million ER visits between January 1, 2005 and December 31, 2014, of which 6,484,950 
(6.64%) had any diabetes diagnosis. The number of diabetes-related ER visits increased from 342,106 in 2005 to 1,008,154 
in 2014. Between 2005 and 2014 the percent of diabetes visits having a mental diagnosis increased from 10.1% to 19.5%, 
while a mental diagnosis increased from 7.7 to 13.3% among non-diabetes visits. Diabetes was primary diagnosis in 10.76% 
of diabetes visits. Non-routine discharge, mostly being hospitalized or transferred to another facility, occurred in 8.5% of 
primary-diagnosis visits and 8.1% of secondary-diagnosis visits. Predictors of non-routine discharge included a handful of 
mental diagnoses, notably suicide/self-harm (odds ratio OR 4.5), delirium/dementia (OR 3.67) and schizophrenia (OR 3.45), 
hospital being rural, and patient having private insurance. 

Conclusion: Increases in ER visits having a diabetes diagnosis as well as increasing comorbid mental illness suggests need for 
improvements in primary care. Higher likelihoods of being treated-and-released among Medicaid and self-pay patients may 
reflect lower quality of outpatient care.
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Background
An estimated 34.2 million people have diabetes (10.5% of the 
US population), with 7.3 million (21.4%) of those likely hav-
ing diabetes being undiagnosed [1]. The projected number of 
adults with diagnosed diabetes is projected to increase from 
22.3 million (9.1% of population) in 2014 to 39.7 million 
(13.9%) in 2030, and to 60.6 million (17.9%) in 2060 [2].  Dia-
betes is also the seventh leading cause of death in the United 
States [3]. 

The American Diabetes Association estimated the total costs 
of diagnosed diabetes have risen from $245 billion in 2012 to 
$327 billion in 2017 [4]. Based on national health expenditure 
accounts, in 2013 it was determined that mental illness was 
the single most costly condition, with spending at $201 billion 
[5]. The NHEA approach is more conservative and does not 
include indirect costs. In 2013 expenditures for diabetes were 
estimated at $62 billion [5]. It is estimated that 1 in 5 U.S. 
adults experience mental illness each year, with mental illness 

and substance use disorders being involved in 1 out of every 
8 emergency department visits by a U.S. adult – roughly 12 
million visits [6].

The estimated annual number of emergency room visits in 
the United States has increased from 128,885,040 in 2009 to 
143,454,430 in 2018 [7]. In 2015 it was estimated that 12 mil-
lion ED visits were made by patients aged 45 and over with 
diabetes, accounting for roughly 25% of all ED visits by pa-
tients aged 45 and over [8]. The diabetes ED visit rate was 
about 6 times higher than the diabetes ED visit rate for those 
under age 45 [8]. Between 2009 and 2015 the rate of mental 
health-related ED visits increased by 56.4% for pediatric pa-
tients and 40.8% for adults, accounting for approximately 10% 
of ED visits and 11.1% of adult ED treatment hours [9].

The relationship between diabetes and mental illness may be 
bidirectional in nature, with each exacerbating the symptoms 
or playing an important role in the development of the other 
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[10]. For example, diabetes-related complications increase 
functional impairment which in turn leads to greater depres-
sion [11]. Americans with Type II diabetes have a 25% chance 
of also being comorbid with depression [12] and individuals 
with schizophrenia have at least double the risk of develop-
ing diabetes [13]. People with diabetes have a higher risk of 
developing mental health disorders, particularly depression, 
anxiety, eating disorders and Serious Mental Illness (SMI) [14] 
and there is a higher risk of mental illness and suicide among 
young adults with diabetes [15]. 

Diabetes outcomes for people with SMI are also poorer as these 
patients experience a higher risk of and macrovascular compli-
cations [16]. Suspected mechanisms for higher mortality in-
clude genetics, environmental and disease-specific factors, and 
treatment-specific factors [17].  Comorbid mental illness and 
diabetes may interfere with adherence to treatment, complicat-
ing the abilities of providers to treat and manage comorbid ill-
nesses. For example, analysis of Medical Expenditure Panel 
Surveys (MEPS) for the years 2010-2014 found that as many 
as 71% of those with schizophrenia were found to be nonad-
herent to antipsychotic medications [18]. Those having medi-
cal comorbidity had more emergency department and inpatient 
utilization compared to those without medical comorbidity 
[18]. Thus, patients with diabetes and co-occurring psychiatric 
disorders are more likely to have poor health care quality, poor 
glycemic levels, increased emergency room visits, and higher 
rates of hospitalization [19].

Given the increasing prevalence of both diabetes and mental 
illness in the United States, this study aims to (1) determine the 
prevalence of comorbid diabetes and mental illness among the 
population of people who visited the Emergency Room in the 
state of California over a ten-year period; (2) explore differ-
ences between those having diabetes as a primary or secondary 
diagnosis; and (3) identify factors associated with non-routine 
discharge of diabetes-related ER visits.

Methods
Data 
Emergency Room (E.R.) visit public-use data were obtained 
from the California Office of Statewide Health Planning and 
Development (OSHPD) for community-based hospitals, ex-
cluding federal hospitals. There was one row of data for each 
of the 97,639,808 million ER visits between January 1, 2005 
and December 31, 2014. Patient-level data obtained included 
year treated, expected source of payment, primary diagnosis, 
up to 24 secondary diagnoses, and disposition of discharge 
[20]. Through 2011 the public-use data had included patient 
gender, race, ethnicity, age category, and five-digit ZIP Code 
of residence. From 2012 to 2014 public-use data included only 
the five-digit ZIP Code of residence. Since the OSHPD data 
did not have reliable patient ZIP code data, area-based socio-
demographic data at the hospital level were obtained. This in-
cluded those in poverty and college graduates among adults 25 
years of age and greater at the Congressional District level [21] 
and population density and percent non-Hispanic white at the 
Medical Service Study Area [22].  

OSHPD provides hospital-level data via annual files which in-
clude information such as bed size in addition to hospital-level 
summary patient demographic data and geographic identifiers 
for each hospital, such as the city, ZIP Code, county, Congres-
sional district, and Medical Service Study Area in which the 

hospital is located [23]. There were 357 hospitals that provided 
data during the study period.

Subjects
All ER visits were examined, with a focus on those having an 
International Classification of Diseases, Ninth Edition (ICD-9) 
diagnosis of any diabetes mellitus (250.x).

Measures
Mental illness was measured using the Clinical Classification 
Software (CCS) schema [24] developed by the Agency for 
Healthcare Research and Quality. CCS categorizes thousands 
of individual ICD-9 codes into 270 mutually exclusive and 
clinically meaningful categories schema [24]. All 25 diagno-
sis fields within the ER visit data were searched for diagno-
ses meeting the definition of the 14 CCS categories for mental 
illness and substance abuse. Hospital-level measures included 
bed size, academic affiliation, rural/urban status, and owner-
ship type. Area-based measures included percent of population 
in poverty, college graduates among adults 25 years of age and 
greater, population density and percent non-Hispanic white. 
Patient-level measures included age group, gender, race and 
ethnicity. The primary outcome measure was non-routine dis-
charge. This primarily includes hospitalization and transfer to 
another facility; but also includes leaving against medical ad-
vice and mortality.  

Analysis
Analysis was guided by Andersen’s Behavioral Model of 
Health Services Utilization [25]. The conceptual model con-
siders the effects of individual characteristics (predisposing, 
enabling, and need) on access to healthcare and also considers 
contextual effects, that is, factors related to the environment 
and health care system. Mental illness and substance abuse 
were considered as a personal predisposing – vulnerable do-
main measure [26].

A significant issue arose due to partially masked demographic 
data from 2005 to 2011 and completely missing demographic 
data from 2012 to 2014. A Markov Chain Monte Carlo method 
[27] was used to impute missing values of age, gender, race, 
and ethnicity, as has been done in other analyses involving 
public-use inpatient data [28,29]. Multiple imputations were 
done using known patient gender, age, race, and ethnicity data, 
and patient payer source. Also used in imputation were hospi-
tal-level summary measures such as the percent of discharges 
which were female, white, age less than 18 years, age greater 
than 60 years, and percent Spanish-speaking. ICD-9 codes 
were used to identify gender and age-specific visits, such as 
female, e.g., pregnancy-related codes accounted for 5% of all 
visits, male reproductive-related codes accounted for 1% of 
all visits, and newborn/infant-related for 0.2% of visits). Of 
the 97.6 million records, there was substantial masked/miss-
ing data for demographics: gender (37.75% missing data), age 
group (36.62%), race (45.94%), and ethnicity (48.26%).  Be-
cause expectation-maximization works best with continuous 
measures, race was imputed as white/non-white rather than as 
multiple categories and age as greater/less than 45 years of age. 
All imputed demographic measures were used as a continuous 
variable ranging from 0 to 1.

The entire 97 million record dataset was used to examined 
trends. A figure was created to show the annual percentage of 
ER visits having a mental diagnosis, both for cases having a 
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diabetes diagnosis and those not having a diabetes diagnosis. 
Remaining analysis was limited to cases having a diabetes di-
agnosis. In order to determine population-based rates of ER 
visits, annual population estimates were obtained for 2005–
2009 [30] and 2010-2014 [31]. Rates of visits per 100,000 
population were calculated for visits with any diabetes diagno-
sis as well as rates for visits in which diabetes was the primary 
diagnosis. 

Differences in patient, hospital, and area-based summary char-
acteristics were first examined comparing those which had dia-
betes as a primary diagnosis compared to diabetes as a second-
ary diagnosis. Differences were assessed using the chi-square 
test for categorical variables and t-test for continuous variables. 
Next, multivariable logistic regression was used to examine the 
joint effect of all variables on discharge status, non-routine vs. 
routine. Data processing and analysis were performed using 
SAS 9.4 software (SAS Institute, Gary, North Carolina). This 
research was considered exempt from Institutional Review 
Board review at Loma Linda University due to being analysis 
of public-use data.

Results
Between 2005 and 2014 the estimated California population 
increased modestly from 36 million to 38.7 million. During 
this time the number of ER visits with a diabetes diagnosis 
nearly tripled from 342,106 in 2005 to 1,008,154 in 2014. 
Figure 1 converts these numbers to population-based rates to 
visualize the dramatic increase patients having a diabetes di-
agnosis. The overall rate jumped from 951 visits per 100,000 
population in 2005 to 2,603 visits per 100,000 in 2014. How-
ever, the increase in ER visits which had a primary diagnosis of 

diabetes was much less dramatic, rising from a rate of 155 per 
100,000 population in 2005 to 209 per 100,000 in 2014. 

Figure 2 shows that between 2005 and 2014, ER visits for 
those with a mental health diagnosis increased steadily from 
7.7% to 13.3% among visits which did not have a diabetes di-
agnosis. However, among ER visits for those who had a dia-
betes diagnosis, the percentage of co-occurring mental illness 
increased from 10.1% to 19.5%. 

Table 1 presents characteristics of the 6.48 million ER visits 
in California between 2005 and 2014 which had a diabetes di-
agnosis. Of these, 10.76% had diabetes as a primary diagnosis 
and 15.81% had any mental diagnosis – the most common be-
ing mood or anxiety disorders. The majority of visits were for 
whites and those 45 years of age, with slightly more than half 
being for females.   Particularly given the large sample size, 
there were significant (p<0.001) differences for all characteris-
tics between those having diabetes as a primary vs. secondary 
diagnosis. Those with diabetes as a secondary diagnosis were 
more likely to have a mental diagnosis, to live in an area with 
a higher population percentage of non-Hispanic whites, and to 
be covered by private insurance or Medicare. Those with dia-
betes as a primary diagnosis were more likely to be self-pay 
and be seen at government / teaching hospitals. A non-routine 
discharge status was observed for 8.5% of those who had dia-
betes as a primary diagnosis compared to 8.14% of those with 
secondary diabetes diagnosis.

Table 2 presents predictors of non-routine discharges, i.e., 
everything other than being sent home. All predictors were 
significant at p<0.001, except for one of the calendar years. 
Several of the mental categories had the highest odds ratios, 
particularly suicide/self-harm (OR 4.5), delirium/dementia 
(OR 3.67) and schizophrenia (OR 3.45). Other notable vari-
ables associated with increased likelihood include being seen 
at a rural hospital (OR 1.57), an investor-owned or government 
hospital (OR 1.29 and 1.21, respectively), or having diabetes 
as the primary diagnoses (OR 1.09). On the other hand, factors 
associated with reduced likelihood of a non-routine discharge 
were being female, non-white, Hispanic, or 45 years of age; 
having any payer type other than private insurance; or being 
seen at a teaching hospital or any hospital having fewer than 
500 beds.

Discussion
Between 2005 and 2014 there were nearly 100 million ER vis-
its in California, of which 6.5 million had a diabetes diagnosis. 
The annual rate of ER visits per 100,000 people for cases with 
a diabetes diagnosis jumped by 174% between 2005 and 2014. 
During this time the percentage of cases with co-occurring 
mental illness increased more rapidly among diabetes cases 
(10.1% to 19.5%) than among all other ER visits (7.7% to 
13.3%). 
This rapid rise in the number of ER visits in the U.S. with a sec-
ondary diagnosis of diabetes is due in part to increasing preva-
lence in the population, with the proportion of people diag-
nosed with diabetes increased from 5.61% in 2005 to 13.1% in 
2016 [1]. Though the California increase in mental health and 
substance use disorder diagnoses in Emergency Departments 
is larger, it is consistent with studies based on the National 
Hospital Ambulatory Medical Care Survey. One study found 
an 8% increase between 2012-2015 [32] and another found a 
30.6% increase between 2006 to 2015 [33]. 

Figure 1: California diabetes emergency department visits, 
rate per 100,000.

Figure 2: Percentage of California emergency depart-
ment visits having a mental illness/substance use diagnosis 

(n=97,639,808).
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The increase in the number of patients using Emergency De-
partment services may be partially attributed to the fact that 
more people have received healthcare coverage under the Af-
fordable Care Act (ACA), which was passed in 2010 and im-
plemented in 2014 [34]. Part of the increase in the number of 
patients with a mental or substance disorder using ED services 
may be due to the Mental Health Parity and Addiction Equity 
Act of 2008, though most have found modest overall impacts 
in utilization [35].

Mood disorders, primarily depression, was the single most 
common type of psychiatric diagnosis identified among dia-
betes-related visits. Patients with that comobordity were more 
likely to be hospitalized or transferred. However, patients 

with self-harm/suicide attempt or psychotic disorders were 
even more likely to be hospitalized or transferred. This indi-
cated need for better screening and treatment for behavioral 
health among diabetes patients.  These results are consistent 
with findings that adults with diabetes have a 20% increase 
in prevalence of anxiety disorders compared to those without 
diabetes [14]. Anxiety can worsen diabetes self-care and also 
be exacerbated by fears regarding long-term complications [3]. 
Furthermore, others have found that women with diabetes are 
at greater risk for having anxiety [14]. However, depression 
exacerbates the comorbidities, and can lead to increased lack 
of adherence to medical modalities, and patients with depres-
sion and diabetes are more likely to utilize emergency depart-
ment services [36]. Furthermore, individuals with a mental 

Table 1: Descriptives for California Emergency Department visits, 2005-2014.
 Secondary Diabetes Primary Diabetes p-value
 n=5,787,005 n=697,945  
Diagnosis-related (percent)
Any mental illness 16.43 10.7 ***
651 anxiety disorders 4.72 2.08 ***
653 Delirium, dementia, and amnestic and other cognitive disorders 2.71 1.59 ***
654 Developmental disorders 0.27 0.22 ***
657 Mood disorders 6.29 3.61 ***
659 Schizophrenia and other psychotic disorders 1.57 1.08 ***
660 Alcohol-related disorders 2.34 1.78 ***
661 Substance-related disorders 1.85 1.83 ***
662 Suicide and intentional self-inflicted injury 0.25 0.13 ***
Miscellaneous codes 0.46 0.34 ***
Person-level predisposing, mean (standard deviation)  
Female 0.56 (0.37) 0.51 (0.40) ***
45 years of age and greater 0.71 (0.30) 0.70 (0.35) ***
Non-White 0.36 (0.33) 0.38 (0.36) ***
Hispanic 0.35 (0.32) 0.36 (0.35) ***
Person-level enabling (percent)      
Payer      
   Medi-Cal 19.01 22.01  
   Medicare 26.49 20.59  
   Private insurance 40.2 32.59  
   Self-pay 8.99 16.61  
   Other 5.31 8.2 ***
Area-based Context, mean (standard deviation)  
Percent non-Hispanic White 43.05 (21.43) 39.84 (21.50) ***
Population density in thousands 4.56 (4.34) 4.76 (4.56) ***
Below 100 percent FPL 13.58 (7.04) 14.80 (7.58) ***
Adults completing college+ 29.63 (12.91) 28.61 (12.83) ***
Context Hospital-level (percent)    
Hospital ownership      
   Government 16.8 25.78  
   Investor-owned 14.13 15.52  
   Non-profit 69.08 58.7 ***
Licensed bed size      
   1 to 99 beds 7.1 7.3  
   100 to 199 beds 21.83 22.66  
   200 to 299 beds 25.69 22.91  
   300 to 499 beds 35.82 36.12  
   500+ beds 9.56 11.01 ***
Rural hospital 6.42 6.7 ***
Teaching hospital 15.18 22.29 ***
Visit ended non-routine disposition 8.14 8.5 ***
*** p < 0.001
+ percent of adults 25 years of age and greater
FPL Federal Poverty Level
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Table 2: Predictors of hospitalization among diabetes-related California Emergency Department visits, 2005-2014.

 Odds Ratio 95% Confidence Interval p-value
Diabetes primary diagnosis 1.09 (1.07,1.09) ***
Personal - Predisposing, Vulnerable domain
Mental illness (CCS codes)
651 anxiety disorders 0.82 (0.80, 0.83) ***
653 Delirium, dementia, and amnestic and other cognitive disorders 3.67 (3.63, 3.72) ***
654 Developmental disorders 2.05 (1.97, 2.13) ***
657 Mood disorders 1.71 (1.69, 1.73) ***
659 Schizophrenia and other psychotic disorders 3.45 (3.34, 3.50) ***
660 Alcohol-related disorders 1.43 (1.41, 1.46) ***
661 Substance-related disorders 1.59 (1.56, 1.62) ***
662 Suicide and intentional self-inflicted injury 4.5 (4.31, 4.71)  
Miscellaneous codes 0.77 (0.74, 0.80) ***
Personal - Predisposing
Female 0.77 (0.76, 0.78) ***
Non-White 0.89 (0.88, 0.89) ***
Hispanic 0.7 (0.68, 0.71) ***
Age 45 years and greater 0.95 (0.94, 0.96) ***
Personal - Enabling
Payer 
   Medi-Cal 0.71 (0.70, 0.72) ***
   Medicare 0.94 (0.93, 0.95) ***
   Private insurance (ref.) 1 ---  
   Self-pay 0.79 0.77, 0.80) ***
   Other 0.87 (0.86, 0.88) ***
Context 
Non-Hispanic White 0.99 (0.99,0.99) ***
Population density in thousands 0.99 (0.99,0.99) ***
Below 100 percent FPL 1.01 (1.01, 1.01) ***
Adults completing college+ 0.99 (0.99,0.99) ***
Licensed Bed Size
  1 to 99 beds 0.92 (0.91, 0.93) ***
   100 to 199 beds 0.84 (0.83, 0.85) ***
   200 to 299 beds 0.64 (0.63, 0.65) ***
   300 to 499 beds 0.68 0.67, 0.68) ***
   500 beds and greater (ref.) 1 ---  
Ownership type
   Government 1.21 (1.20, 1.22) ***
   Investor 1.29 (1.27, 1.30) ***
   Non-Profit (ref.) 1 ---  
Rural Hospital 1.57 (1.55, 1.59) ***
Teaching Hospital 0.82 (0.81, 0.82) ***
2005 1 ---  
2006 0.97 (0.95, 0.99) ***
2007 1 (0.98, 1.01)  
2008 0.89 (0.88, 0.91) ***
2009 0.94 (0.92, 0.95) ***
2010 0.95 (0.93, 0.96) ***
2011 0.95 (0.93, 0.96) ***
2012 0.92 (0.91, 0.94) ***
2013 0.92 (0.90, 0.93) ***
2014 0.93 (0.92, 0.95) ***
* p < 0.05, ** p < 0.01, *** p < 0.001

diagnosis are more likely to repeat users of emergency depart-
ment services [37]. Looking beyond data of this study, though 
nationally there was a drop in ED visits during 2020 due to 
COVID-19 [38], the number of mental health-related ED visits 
increased in 2020 compared to the previous year [39].

Roughly 20% of diabetes-related visits were funded primarily 
by Medicaid / Medi-Cal. However, those with Medi-Cal fund-
ing were the least likely to be admitted to the hospital. This 

higher frequency of visits compared to admissions may indi-
cate a lower quality of diabetes care among Medi-Cal funded 
patients with mental illness [40,41]. In fact, a recent analysis 
of Kaiser Permanente Northern California data revealed that 
patients with diabetes and comorbid serious mental illness ac-
tually had better diabetes control compared to those not having 
SMI [42].

Historically, it was estimated that as many as 45% of diabet-
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Limitations
Although this research has reached its aims, there were some 
limitations. Though the data presented used socio-demograph-
ic information, this research did not evaluate statistics of race, 
ethnicity, gender, or income as they may pertain to both mental 
health disparities and diabetes in the results. Masked data for 
years 2005-2011 and missing data for demographics in years 
2012-2014 and resulting for imputation and may have biased 
findings, particularly under-representing potential impacts.  
The data present also does not consider social factors that may 
affect the increase of hospital utilization such as improved ac-
cess to care. Though the majority of cases were Type II dia-
betes, we did not formally break out Type I vs. Type II. The 
de-identified nature of data did not allow accounting for indi-
viduals having multiple visits.

Conclusion
Diabetes became much more commonly diagnosed within 
California Emergency Rooms between 2005 and 2014. The 
percent of mental illness and substance use disorder diagnosed 
among diabetes-related visits increased more rapidly com-
pared to non-diabetes visits. Those individuals having a hand-
ful of different mental illness were more likely to admitted or 
transferred compared to individuals diagnosed with diabetes 
who did not have a diagnosed mental illness. Higher rates of 
treated and released discharge status among those with public 

insurance or self-pay suggests suboptimal outpatient care com-
pared to those having private insurance. This suggests need for 
improved primary care as well as better coordination with be-
havioral health.
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