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Abstract 
 
Title of Dissertation:  The Impact of Contact Precautions on Depression, Anxiety,  

Delirium and Emotional States in General Hospital Inpatients 

Hannah R. Day, Doctor of Philosophy, 2011 

 Dissertation Directed by:  Anthony Harris, MD, MPH 
    Professor 
    Epidemiology and Public Health 
 
    Eli Perencevich, MD, MS  
    Professor (adjunct) 
    Epidemiology and Public Health 
 

Background: Contact Precautions are an infection control intervention that isolate 

patients in a private room and require staff to wear gown and gloves. Studies have 

associated Contact Precautions with negative outcomes.  

Objectives: To evaluate psychological outcomes associated with the use of Contact 

Precautions, including delirium, depression, anxiety and mood states (sadness, worry, 

happiness, anger, confusion). This dissertation will clarify differences between incident 

and prevalent psychological outcomes associated with Contact Precautions 

Methods: The relationship between Contact Precautions and depression, anxiety and 

delirium were studied using two retrospective cohort studies and a prospective cohort 

study. The retrospective cohort studies examined delirium, depression and anxiety in 

patients on Contact Precautions. The prospective cohort study enrolled patients within 36 

hours of admission to the hospital and followed them over the course of hospitalization to 

examine incident symptoms of depression, anxiety and mood states.  

Results: The first retrospective cohort study of 45,266 non-psychiatric admissions to 

University of Maryland Medical Center (UMMC) found delirium was more common in 



patients newly transferred to Contact Precautions than patients never admitted to Contact 

Precautions (OR: 1.53, 95% CI 1.37-1.70) or patients on Contact Precautions from a 

previous admission (OR 1.07, 95% CI 0.92-1.25). The second retrospective cohort study 

found increased prevalence of depression in 28,564 non-psychiatric, non-intensive care 

unit patients. (OR 1.4, 95% CI 1.2, 1.5) The prospective cohort study found Contact 

Precautions had more depressive symptoms on their first day of admission but Contact 

Precautions were not associated with incident symptoms of depression, anxiety or a 

change in mood states.  

Conclusions: Contact Precautions are associated with increased delirium and depression, 

but do not appear to cause incident depression, anxiety or delirium in relation to duration 

on Contact Precautions. Although Contact Precautions may mark a population at higher 

risk for depression or delirium, they do not appear to cause them.  
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I. INTRODUCTION AND OBJECTIVES 

Infections caused by multidrug-resistant (MDR) organisms  are associated with 

increased length of stay, costs and mortality in hospitalized patients. 1, 2 A key method of 

preventing patient-to-patient transmission of MDR organisims is Contact Precautions, 

recommended by the Centers for Disease Control (CDC), Society for Healthcare 

Epidemiology of America (SHEA), The Dutch Working Group Infection Prevention 

(WIP) in the Netherlands, and the Joint Working Party in the United Kingdom 

(UK).3Patients on Contact Precautions are placed in a private or cohorted room, and all 

healthcare workers and visitors must wear a gown and gloves when entering the room. 

Currently, Contact Precautions are required for all patients who are known to be infected 

or colonized with methicillin-resistant staphylococcus aureus (MRSA), vancomycin-

resistant enterococci (VRE), and resistant Gram negative (R-GNR) bacteria. 1 Although 

there is evidence to suggest that the use of Contact Precautions reduces transmission of 

various organisms in outbreak settings and the intensive care unit (ICU) there are a few 

limited studies evaluating the efficacy of Contact Precautions outside these settings.1, 4, 5  

Contact Precautions are applied to an infected or colonized patient in order to 

disrupt transmission of MDR organisms and protect patients who are not yet infected or 

colonized with MDR organisms.3 Contact Precautions have been associated with negative 

outcomes including depression and anxiety, fewer and shorter visits by healthcare 

workers and more non-infectious adverse events.6 While patients on Contact Precautions 

may have a higher risk of these adverse outcomes, they do not benefit from the decreased 

risk of infection associated with Contact Precautions. Patients who benefit from Contact 



2 
 

Precautions are uninfected or non-colonized individuals who are not placed on Contact 

Precautions (by prevention of further infection).7  

The objective of this proposal is to evaluate psychological outcomes associated 

with the use of Contact Precautions. This proposal will address the outcomes including 

delirium, depression, anxiety and mood states associated with Contact Precautions. This 

dissertation will clarify differences between incident and prevalent psychological 

outcomes that are associated with Contact Precautions to assess the actual impact of 

Contact Precautions on these conditions apart from simple associations. 

To assess the overall impact of Contact Precautions on a hospital population (as 

opposed to current small studies) we will measure prevalent conditions of depression and 

anxiety through International Classification of Diseases (ICD-9) codes. To identify the 

possible association between Contact Precautions and incident delirium, we will use ICD-

9 codes and use of medications used to treat delirium. Finally, in a smaller prospectively 

enrolled cohort, we will measure incident symptoms of depression and anxiety through 

the hospital anxiety and depression scale (HADS) and emotions using visual analog 

scales (VAS) after three days of admission to Contact Precautions.  

Our study will specifically examine ICD-9 codes for depression, anxiety and 

delirium and incident symptoms of depression, anxiety and other mood states. The study 

will evaluate the association between Contact Precautions and these diagnoses, symptoms 

or mood states. Ultimately, if Contact Precautions are associated with increased 

prevalence or incidence of depression, anxiety, or delirium then interventions might be 

necessary to detect, prevent or treat these complications.  Alternately, showing lack of 

association between these conditions and Contact Precautions would allow for more 
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aggressive infection control interventions that could further decrease frequency of 

hospital associated infections. 
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A. Research Questions 

1. Are Contact Precautions associated with increased prevalence of anxiety, 

depression, or incident delirium among hospital inpatients (as identified by ICD-9 

codes and medication use for delirium)?  

2. Are Contact Precautions associated with incident symptoms of depression, 

anxiety, or mood states (sadness, worry, anger, happiness, or confusion) in 

hospitalized patients? 

B. Specific Aim 1- Are Contact Precautions associated with increased prevalence of 

anxiety, depression, or incident delirium among hospital inpatients (as identified 

by ICD-9 codes and medication use for delirium)?  

Hypothesis 1  

Patients on Contact Precautions will have more frequent psychiatric disorders 

(depression, anxiety or delirium) than patients not on Contact Precautions.  

1. Specific Aim 1.1 

Using retrospective cohort data, examine if the incidence of delirium is higher 

among patients on Contact Precautions using ICD-9 discharge codes and 

medication while adjusting for demographics and Charlson Comorbidity Index. 

2. Specific Aim 1.2 

Using retrospective cohort data compare the prevalence of depression and anxiety 

using ICD-9 discharge codes in those who are on Contact Precautions to those 

who are not, adjusting for demographics and Charlson Comorbidity Index.  
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C. Specific Aim 2- Are Contact Precautions associated with incident symptoms of 

depression, anxiety, or mood states (sadness, worry, anger, happiness, or 

confusion) in hospitalized patients? 

Hypothesis 2  

Incident symptoms of depression and anxiety, along with related mood states will be 

more common in patients on Contact Precautions than those not on Contact 

Precautions by hospital day three. 

1. Specific Aim 2.1 

Using a prospective cohort of non-intensive care unit patients evaluated within 36 

hours of admission and at study day three, examine incident anxiety and 

depression symptoms in patients on Contact Precautions compared to those not on 

Contact Precautions, controlling for psychiatric history, demographic factors, 

Charlson Comorbidity Index and baseline symptoms levels. 

2. Specific Aim 2.2 

Using a prospective cohort of patients recruited within the first 36 hours of 

hospitalization, measure mood states (sadness, worry, anger, happiness, 

confusion) using visual analog mood scales during the duration of hospitalization. 
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II. BACKGROUND AND SIGNIFICANCE  

A. Overview 

Healthcare-associated infections (HAIs) are an important cause of morbidity and 

mortality in hospital inpatients.8 Multi-drug resistant (MDR) organisms are a growing 

problem, with more than 70% of the bacteria that cause HAIs resistant to at least one 

class of drugs.9 Not all HAIs are caused by MDR organisms but important types of MDR 

organisims in United States (US) hospitals are Methicillin-resistant staphylococcus 

aureus (MRSA), Vancomycin-resistant enterococci (VRE ), extended-Spectrum β-

Lactamases (ESBL) and resistant gram negatives organisms (R-GNR) that include 

multidrug resistant Acineotobacter and Klebsiella pneumoniae Carbapenemase (KPC) 

producing organisms.7,10 Drug resistant organisms are by definition harder to treat than 

susceptible organisms, and are generally associated with increased morbidity and 

mortality.2 Infection control practices to prevent HAIs include hand hygiene, personal 

protective equipment, safe central-venous catheter placement, and various isolation 

techniques including Contact Precautions.  

B. Risk Factors for MDR Organisms (and the Use of Contact Precautions) 

Risk Factors for Hospital Acquired Infections Include Comorbidities and Hospitalization 

Many of the risk factors for MDR organisms are similar across the broad range of 

MDR pathogens. Table 1, below lists some of the most common, shared risk factors for 

MRSA, VRE, and R-GNR bacteria. 
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A recent review concluded that the risk factors for infection/colonization are 

“common and universal” across MDR organisms, with the most important factors being 

advanced age, underlying diseases, severity of illness, inter-institutional transfer of 

patients, prolonged hospitalization, surgery, transplant, invasive devices or exposure to 

antimicrobials.15 

 

Contact Precautions Prevent MDR Organism Transmission, but May Increase Non-

Infectious Adverse Events 

Contact Precautions, commonly referred to as isolation nursing or contact 

isolation, is the CDC-recommended method of preventing the transmission of MDR 

organisms in the hospital. 27 Patients colonized or infected with resistant pathogens are 

put on Contact Precautions, which require a single room for the patient (or shared room 

with a patient with the same organism if single room is not available).  Healthcare 

workers and visitors entering Contact Precautions rooms must wear a disposable gown 

and gloves.  Critics of Contact Precautions suggest that patients placed on Contact 

Precautions receive suboptimal care and may have greater symptoms of depression or 

anxiety. 6 However, as will be discussed below, data on the relationship between these 

outcomes and Contact Precautions are limited.6  

 

C. Use of Contact Precautions as an Infection Control Measure  

Contact Precautions for MDR Organisms 

The University of Maryland Medical Center (UMMC), a 685 bed tertiary care 

hospital, follows CDC guidelines for Contact Precautions and utilizes targeted active 
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surveillance for MRSA in settings outside the ICU. 28, 29 Although Contact Precautions 

can be indicated for reasons other than MDR bacteria (see Appendix 1 for a list of other 

reasons to use Contact Precautions), MDR organisms are the most common reason 

patients are placed on Contact Precautions. Once a patient has been identified as 

colonized with a resistant pathogen, they are noted as such in their computerized medical 

chart and will be isolated on future admissions. 

 

More Patients are on Contact Precautions Because of Active Detection and Surveillance 

Nationwide, the use of Contact Precautions has significantly increased due to the 

widespread adoption of active detection and isolation (ADI) programs for MRSA. Active 

screening for MDR organisms has been in place in ICU settings for many years; 

however, more institutions are instituting ADI for MRSA and other MDR organisms 

outside the ICU. The state of Maryland has mandated that all hospitals publicly report 

their MRSA ADI compliance rates among patients admitted to ICUs. The Veterans 

Affairs (VA) healthcare system and numerous states have mandated MRSA screening for 

all patients admitted to acute care hospitals. 30-32 Thus, if Contact Precautions carry 

secondary risks, an increasing number of patients are at risk in the United States.  

 

D. The Relationship Between Contact Precautions and Patient Outcomes   

Contact Precautions May be Associated With Negative Patient Outcomes 

Although the use of Contact Precautions has been linked with reduced 

transmission of MRSA and VRE, 26, 33 a recent review of the literature concluded Contact 

Precautions may have adverse outcomes.6 Quantitative studies have examined the effects 
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of Contact Precautions on healthcare worker behavior, observing fewer patient visits by 

physicians and other healthcare workers and less patient contact time. 34- 36 Results 

regarding patient satisfaction on Contact Precautions are conflicting.37, 38 It has been 

argued that Contact Precautions make healthcare delivery more difficult for healthcare 

workers and reduce the number of patient visits and thus may predispose patients to 

experiencing medical errors.39-41 In a study of 450 patients, patients on Contact 

Precautions were two times more likely than non-isolated patients to experience adverse 

events, such as falls, pressure sores and fluid/electrolytes imbalances. 38   

 

Contact Precautions are Associated with Increased Depression and Anxiety, but Previous 

Studies are Methodologically Limited 

The literature currently suggests that Contact Precautions are a risk factor for 

depression and anxiety. This is reflected in recently published guidelines. The Centers for 

Disease Control and Prevention (CDC) Healthcare Infection Control Practices Advisory 

Committee (HICPAC) guidelines for isolation precautions, recommend that efforts are 

made to counteract potential depression, anxiety and mood disturbances in patients on 

Contact Precautions. 28, 42 These guidelines were based on two qualitative studies,43, 44  

one cross-sectional study that reported 33% prevalence of depression in Contact 

Precautions patients but included no control group, 45 three cross-sectional studies 

reporting increased prevalence of depression and anxiety in Contact Precautions patients  

46-48 and one prospective study reporting increased incidence of depression and anxiety in 

patients on Contact Precautions. 48 These studies will be described in detail below.  
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Since these guidelines were published, two new cross-sectional studies reported 

no significant differences in depression or anxiety between patients on Contact 

Precautions and patients not on Contact Precautions at hospital admission. This includes 

a study in the VA that we conducted, in which we found a trend towards more symptoms 

of depression and anxiety. 49, 50 

 

Qualitative Literature 

Early qualitative literature on the use of protective environments in patients with 

weakened immune systems indicated that isolation was associated with  loneliness, stress, 

anxiety, depression and delirium.51 Reviews of Contact Precautions hypothesized 

components of the intervention lead to sensory deprivation and social isolation, which 

could lead to symptoms such as hallucinations, confusion, restlessness and anxiety, and 

are associated with feelings of boredom, loneliness and frustration.52 

Qualitative studies of Contact Precautions report negative feelings including 

feeling stifled, confined, frustrated, neglected, stigmatized, lonely, bored, socially 

isolated, stressed, depressed, abandoned, enclosed, depressed, anxious, abandoned, angry 

and disoriented. 41, 43, 44 Patients have reported that Contact Precautions were “negative” 

and “made them feel like a leper”. 43 However, in these same studies, some patients 

report that they value the increased privacy and solitude of Contact Precautions.41, 43 

 

Studies Without a Control Group Show High Symptoms of Depression and Anxiety in 

Patients on Contact Precautions 
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Davies and Rees found 33% of 21 patients on Contact Precautions fell in the 

depressed range or mixed depression and anxiety range of the Hospital Anxiety and 

Depression Scale (HADS).45 In addition, another five patients (20.8%) had anxiety in the 

absence of depression. Four patients had symptoms of both anxiety and depression. 45 

Unfortunately, this study included no control group making comparison between patients 

on Contact Precautions and patients not on Contact Precautions impossible. Given that 

symptoms of depression and anxiety are common in hospitalized patients, without a 

control group, the results cannot determine if symptoms of depression and anxiety are 

increased in patients on Contact Precautions.  

 

Cross-Sectional Studies Associate Symptoms of Depression, Anxiety and Anger with 

Contact Precautions 

In a cross-sectional study, Kennedy (1997) interviewed spinal cord injury patients 

both exposed to Contact Precautions and not exposed to Contact Precautions. 46 

Symptoms of depression, anxiety, fatigue and confusion were more common in patients 

on Contact Precautions; however the differences in depression and anxiety were not 

statistically significant in this study. The only significant difference in this study was that 

16 patients in Contact Precautions showed higher levels of anger than 16 non-Contact 

Precautions patients.46 In another cross-sectional study, Tarzi (2001) 47 found that older 

adults (n=42) who were isolated had more symptoms of depression and anxiety (p<0.01) 

than non-isolated or community norms.  

  Gammon (1998) 53 examined 40 patients split equally between Contact 

Precautions and non Contact Precautions who lacked a history of depression. In this 
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population, mean HADS scores of depression and anxiety after 7 days of hospitalization 

were higher in patients on Contact Precautions than those not on Contact Precautions 

(p<0.01)  This study did not control for baseline symptoms of depression or anxiety or 

adjust for other covariates.  

 

Prospective Study of Depression and Anxiety in Patients on Contact Precautions 

Only one study has prospectively examined symptoms of depression and anxiety 

over duration of hospitalization in an isolated and non-isolated population.54 This design 

allows a better assessment of the true effect of Contact Precautions on depression or 

anxiety in that the effect of sustained exposure to Contact Precautions can be assessed 

compared to baseline depression or anxiety at hospital admission. In this study, 51 

patients completed baseline and one week assessments (n=27 on Contact Precautions), 

and 21 patients provided baseline, 1 week and 2 week assessments (n=12 on Contact 

Precautions).54 Symptoms of depression and anxiety on the Hamilton Depression Rating 

Scale (HAM-D) and Hamilton Anxiety Rating Scale (HAM-A) decreased in the non 

Contact Precautions group and increased in the Contact Precautions group (see figures 1 

and 2 below). By the end of week one, the differences between the Contact Precautions 

and non-Contact Precautions were statically significant. However, the HAM-D and 

HAM-A assessments were administered within 48 hours of isolation, but no information 

was provided about the number of patients who began their stay on Contact Precautions 

versus those who were transferred to Contact Precautions at a later date.  In contrast, all 

non-Contact Precautions patients were interviewed within 48 hours of admission. 

Furthermore, a higher rate of baseline psychiatric disease was observed in patients on 
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Contact Precautions in bivariate analyses but this was not included in adjusted models of 

the relationship between Contact Precautions and symptoms.54 Despite these limitations, 

this study is the best study to date evaluating the effect of Contact Precautions on 

depression and anxiety. 

Figure 1: Hamilton Depression Rating Scale (HAM-D) Scores at Baseline and 1-

week follow up from Catalano et al., 2003 54 
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Figure 2: Hamilton Anxiety Rating Scale (HAM-A) Scores at Baseline and 1-week 

Follow-up from Catalano et al., 2003 54 

 

 

Summary Depression, Anxiety and Mood in Patients on Contact Precautions  

Qualitative literature has reported that Contact Precautions lead to social isolation 

and other negative emotions. Small cross-sectional studies suggest that Contact 

Precautions are associated with increased symptoms of depression and anxiety.6 One 

prospective study suggests symptoms of depression and anxiety may increase after 

placement on Contact Precautions.54 

 

E. Depression, Anxiety and Mood 

 This proposal will measure anxiety and depression using psychiatric diagnoses 

via ICD-9 codes or medication use in the retrospective aims.  We plan to do this because 



16 
 

ICD-9 codes are a standard system for coding diagnoses, developed by the World Health 

Organization.55 Since these codes are standardized, they are useful for longitudinal 

tracking of diagnoses and comparative studies across hospitals. In this proposal the use of 

ICD-9 codes will allow us to examine a much larger and more representative hospital 

population than we would be able to using primary diagnoses by physicians or interview 

methods. This proposal will measure symptoms of depression and anxiety in the 

prospective aim. We plan to do this because measuring symptoms of depression and 

anxiety will allow us to track relatively small fluctuations in symptoms from Day 1 to 

Day 3.  Symptoms are correlated with diagnoses of depression but can also be detected 

when symptom levels are not high enough to meet diagnostic criteria. Use of symptoms 

will also allow us to track short term changes as formal diagnostic criteria that require 

symptoms to persist for two weeks.    

 

Major Depressive Disorder and Symptoms of Depression 

Major Depressive Disorder (MDD)  

According to the  Diagnostic and Statistical Manual of Mental Disorders, fourth 

edition text revision (DSM-IV-TR), a diagnosis of major depression requires the presence 

of five of the nine following symptoms including depressed mood or loss of pleasure 

(anhedonia) for at least 2 weeks (see Table 2). 
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Table 2: DSM-IV-TR Symptoms of Major Depression 56 
 
 

 

 

 

 

Patients are required to have at least one of two highlighted symptoms and five of nine 

overall symptoms for two weeks to meet the definition of major depression. 

 

Prevalence of Major Depression Increases in Populations with More Medical Illness 

Major depression is more common in the medically ill than in the general 

population.57, 58 The point prevalence of major depression has been reported as 4.9% in 

the community, 59 5-20% in primary care patients, 60-62 and 5-50% in general medical 

inpatients at the time of hospital admission. 57, 63, 64  

 

Symptoms of Depression 

The DSM-IV-TR 56 definition of major depression is an important outcome, but 

using the diagnosis of major depression as a binary outcome may not capture the severity 

of the disorder or symptoms of depression in patients who do not meet criteria for major 

depressive disorder. Minor depression and depressive symptoms occur more often than 

diagnosable major depression. 63, 65  

 

Depressed mood  
Loss of interests/pleasure 
Change in sleep  
Change in appetite or weight 
Change in psychomotor activity  
Loss of energy  
Trouble concentrating 
Thoughts of worthlessness or guilt 
Thoughts about death or suicide 
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Hospitalization and Subsequent Contact Precautions is a Stressful Event, and Most 

Theories of Depression Implicate Stressful Events as a Predisposing Factors for 

Depression 

While some have argued that a mild depressive reaction to illness may be a 

normal reaction, 66-69 in a medically ill patient, mild negative feelings may develop into 

symptoms of depression. 66 Many theories of depression include the idea of a stressor as 

an important precursor to a depressive episode. 70 Hospitalization is a stressful event 71 

and affects behaviors such as sleep, diet and exercise.72 If Contact Precautions, with 

associated restrictions on healthcare worker and patient interaction may add more stress, 

it may cause increased feelings of depression.73 

 

Like MDR Organisms, Depression is Associated with Medical Illness and Hospitalization 

Patients with depression or depressive symptoms are often admitted to the non-

psychiatric hospital for a variety of co-occurring medical illnesses.74, 75 Table 3 below 

illustrates prevalence rates of major depression in patients with underlying medical 

disease.76 In addition to specific medical diagnosis, severity of medical illness may be 

even more predictive of depression.77   
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Table 3: Frequency of Depression in Patients With Comorbid Medical Illnesses 76 
Comorbid Medical Illness Prevalence (%) 
Cardiac Disease 17–27%78 
Cerebrovascular Disease 14–19% 79 
Alzheimer’s Disease 30–50% 80 
Parkinson’s Disease 4–75% 81 
Epilepsy   

Recurrent 20–55% 82 
Controlled 3–9% 82 

Diabetes  
Self-reported 26% 83 
Diagnostic interview 9% 83 

Cancer 22–29% 84 
HIV/AIDS 5–20% 85 
Pain   30–54%86 
Obesity 20–30% 87 
General Population 10% 88 
 

Depression and MDR Organisms Share Risk Factors 

 Depression and MDR organisms share common risk factors, such as severity of 

illness, comorbidities and hospitalization. People at high risk for depression are also at 

high risk for MDR organisms and subsequent placement on Contact Precautions. 

Therefore, patients with MDR organisms may be at increased baseline risk of depression 

and Contact Precautions may add to the burden of depressive symptoms. Table 4 below 

summarizes some of the most common risk factors for depression diagnoses and 

depressive symptoms across populations. 
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Presence of Major Depression or Depressive Symptoms Increases Morbidity and 
Mortality  

Major depression and depressive symptoms are associated increased morbidity 

and mortality. This may be related to the medical treatment patients receive. Patients with 

major depression or symptoms of depression are less likely receive adequate care, follow 

treatment plans, 105 or follow healthy behaviors and diet advice. 91 Alternatively, there 

may be a biological basis for such an association in that symptoms of depression have 

been associated with altered immune, nervous and endocrine function. 91,106, 107 The 

presence of major depression increases risk for diseases such as stroke, 108 coronary 

artery disease 78 diabetes, 109, 110, 111 dementia 96 and physical disabilities.112 Depression 

and depressive symptoms have been linked with greater mortality. 75,103, 113-115  

 

Anxiety Disorders and Symptoms of Anxiety  

Anxiety Disorders 

 The DSM-IV-TR lists several different anxiety disorders that vary in course and 

severity yet have similar symptoms of anxiety, fear or apprehension. 116 The most 

common anxiety disorder is generalized anxiety disorder (GAD). 88, 116, 117 Other anxiety 

disorders include panic disorder, obsessive-compulsive disorder (OCD), posttraumatic 

stress disorder (PTSD), agoraphobia, specific phobia, and social phobia. 116 In the 

retrospective aim of the study we will examine combined ICD-9 diagnoses of anxiety. 

The prospective aim of the study will examine symptoms of anxiety.  

Like major depression, the prevalence of anxiety disorders increases in more 

medically ill populations. The point prevalence of generalized anxiety disorder, the most 

common anxiety disorder in the US, is around 3-4%. 88, 116, 117 Anxiety is more common 
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in primary care and outpatients than the general population, with prevalence of about 

15% in primary care. 62 

 

Symptoms of Anxiety are More Common than Diagnosable Anxiety Disorders 

Symptoms of anxiety are more prevalent than diagnosable anxiety disorders. 62 

Symptoms of anxiety have been found to be more common in hospitalized patients than 

the general population.63, 118 Symptoms of anxiety have been found to be present in as 

many as 24% of patients on admission to the hospital. 116, 119, 120  

 Like depression, symptoms of anxiety can result from the stress and life changes 

that go along with severe illness or hospitalization. Anxiety is a normal response to stress 

and has been detected in all clinical populations.121 Some have suggested that anxiety is a 

normal reaction to receiving bad news 122 or a stressor like admission to a cardiac care 

unit. 119 However, symptoms of anxiety in medical patients are prevalent, severe and 

often go beyond a normal stress reaction. People with chronic medical conditions have 

higher lifetime prevalence of anxiety disorders than people without chronic medical 

conditions. 123  

Prevalence estimates of anxiety symptoms and disorders vary by measure and 

comorbid diagnosis. Many of the medical conditions thought to produce symptoms of 

anxiety are the same as conditions thought to produce depression. 124  

 

Risk Factors for Anxiety       

 Depression and anxiety are often co-occurring, and anxiety shares many common 
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risk factors with depression such as female gender, advanced age, history of mood 

disorders, comorbid conditions and life stress. (See Table 5) 

Table 5: Risk Factors Associated With Anxiety Symptoms or Diagnoses 
 Community Primary Care Hospital 
Female Gender Increased 125, 126 Increased 127 Increased 128-131 
Age  Increased 132 

 
Increased 131 

History  of mood disorders Increased 133 Increased 132 
 

Increased 130 

Comorbid conditions/severity 
illness 

Increased 134  Increased 130 

Less Education Increased 126  Increased 130 
Perceived inadequacy of social 
support, less social support, 
few social contacts/live alone 

Increased 126 135 Increased 132 136  

Life Stress Increased 135   
Poorly controlled pain   Increased 130 

 

Consequences of Anxious Symptoms 

High anxiety can be detrimental to patients’ psychological and physical well 

being. 119 Anxiety is related to 60 million lost days of productivity in the medically ill 137 

and has been associated with a poor quality of life. 138, 139 Presence of anxiety symptoms 

is a risk factor for return to emergency department. 140 Chronic anxiety may also increase 

the risk of coronary heart disease. 141 Like depression, presence of anxiety is associated 

with more disability. 137, 142, 143Anxiety can further activate the stress system and has been 

shown to cause delayed wound healing in surgical patients. 119  

 

Use of International Classification of Diseases (ICD-9) Codes to Diagnose Depression 

and Anxiety 

The International Classification of Diseases was developed by the World Health 

Organization (WHO). 55 In the United States, ICD-9 codes are used on death certificates, 
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Medicare records and for health-care billing purposes. 55 ICD-9 codes are given on 

discharge from the hospital and mainly represent prevalence of conditions in the hospital 

because temporality and presence of the condition before or during hospital admission 

cannot be determined. This is especially true for chronic disease and mental health 

conditions that are of a long duration or recurring. Trained coders record ICD-9 codes 

that are extrapolated from hospital chart notes written by doctors and healthcare 

professionals. We will use ICD-9 codes for depression and anxiety that have previously 

been used to identify these conditions in administrative databases; however, these 

conditions are under-diagnosed and under-recorded in medically ill patients. 123`, 144, 145 

 

Summary Anxiety and Depression  

Depression and anxiety are often co-occurring conditions, and share similar 

characteristics. Major depressive disorder, generalized anxiety disorder and increased 

symptoms of depression and anxiety are common in medically ill populations. The 

retrospective aim of this study will examine prevalent ICD-9 diagnoses of major 

depressive disorder and generalized anxiety disorder in patients on Contact Precautions 

as they are important clinical conditions leading to morbidity and mortality. The 

prospective aim will examine incident symptoms of depression and anxiety in patients on 

Contact Precautions compared to patients not on Contact Precautions, as symptom levels 

capture more information than diagnosed disorders. Table 6 below summarizes 

prevalence of depressive disorder and generalized anxiety disorder in the community, 

primary care and the hospital.  
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Table 6: Prevalence of Depression and Anxiety in Medical Settings 

 Community Primary Care Hospital 
Depressive Disorder 4.9-10% 21-58% 10-60% 
Anxiety Disorders 3-4% 4-14% 5-24% 
 

  Hospitalization is a stressful experience and Contact Precautions may add 

additional stressors to a patient’s environment or increase social isolation. Depression and 

anxiety are common in patients with co-morbidities, although severity of illness is a 

much more important risk factor than specific medical diagnoses. Risk factors for 

depression and anxiety include social, psychological and medical factors and are common 

across many populations; however these risk factors may be more prevalent in medically 

ill hospitalized patients, especially those who have MDR organisms. We will adjust our 

analyses for these covariates to understand the independent association between Contact 

Precautions and anxiety and depression. 

Early identification of depression and anxiety can help inpatients and improve 

outcomes by providing appropriate treatment. 75, 78, 91, 96, 105,108, 109, 113, 115 Both depression 

and anxiety disorders are treatable with behavioral and pharmacologic therapy.  

 

F. Delirium   

Delirium is a transient, reversible, global disturbance of mental function. Delirium 

usually develops over a short period of time and fluctuates throughout its course. 146 On 

general medical/surgical wards, the prevalence of delirium is 11-16% with incidence 

around 4-10%. 147 Higher incidence and prevalence of delirium is seen in surgical 

patients and in the ICU.  148, 149 Delirium can be hypoactive (decreased arousal) or 
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hyperactive (increased arousal) or mixed state (fluctuating between the two). 147 The 

DSM-IV-TR criteria for delirium include: 

1. “Disturbance of consciousness (i.e. reduced clarity of awareness of the 
environment) occurs, with reduced ability to focus, sustain, or shift attention.” 

2. “Change in condition (e.g. memory deficit disorientation, language 
disturbance, perceptual disturbance) occurs that is not better accounted for by 
a preexisting, established, or evolving dementia”  

3. “The disturbance develops over a short period (usually hours to days) and 
tends to fluctuate during the course of the day”  

4. “There is evidence from the history, physical examination, or laboratory 
findings is present that indicates the disturbance is caused by a direct 
physiologic consequence of a general medical condition, an intoxicating 
substance, medication use, or more than one cause”  56 

 

Other features of delirium include temporary cognitive impairment, perceptual 

disturbances and hallucinations (especially visual), delusions, abnormalities of thought 

processes, language alterations, sleep-wake cycle disturbances, altered affect, acute or 

abrupt onset of symptoms, and fluctuations of symptom severity and identifiable or 

presumed physical cause. 149 Delirium often includes emotional disturbances including 

symptoms of anxiety depression, irritability, euphoria or apathy.  

 

ICD-9 codes for Delirium Have High Specificity but Low Sensitivity 

Since ICD-9 codes for delirium have 99% specificity but low sensitivity (3%),150 

our study will evaluate new anti-psychotic drug prescription as well as ICD-9 codes in 

order to evaluate potential cases of delirium missed by ICD-9 diagnostic codes.   

 

Risk Factors for Delirium Include Both Biological and Environmental Variables  
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Table 7, from a recent review of the literature, illustrates the complex range of 

factors that are associated with delirium. Delirium is influenced by patient, hospital and 

procedural factors. Patients often present to the hospital for a condition related to a 

variety of comorbidities which can increase susceptibility for delirium, while at the same 

time leading to iatrogenic events, changes in the environment, sensory issues and 

invasive procedures that may lead to increased risk for delirium. 151      
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 Other risk for delirium factors include age, polypharmacy, substance intoxication, 

multiple medical problems, thiamine deficiency 149, low serum albumin,147 CNS disorders 

(stroke, Parkinson’s disease, HIV), post surgical patient status, burn patients, drug 

withdrawal, depression, dementia, fractures, fever and visual impairment.152 Infections, 

especially urinary tract infections, are not only physiologically related to delirium, but are 

treated with antibiotics which may eventually lead to MDR organisms. 149  

 

Patients on Contact Precautions May Be Exposed to Environmental Variables That Cause 

Delirium 

 Previous studies have noted that environmental components of the hospital 

experience may have an impact on delirium. In particular, sensory deprivation 153, 154 and 

social isolation 149, 155, 156, have been found to be risk factors for the development of 

delirium. The literature on the benefit of a single room is mixed.157,158 Environmental 

changes including exposure to an unfamiliar environment, changes in light, and noise as 

well as sensory isolation, physical and chemical restraints have been hypothesized to 

contribute to delirium. 151 

 Contact Precautions may limit social interaction with staff and visitors and be 

associated with an overall decrease in sensory stimulation as both medical and non-

medical staff members may avoid entering rooms of patients placed on Contact 

Precautions. While the change from a home environment to a hospital environment is 

important, the addition of Contact Precautions, with the unfamiliar dress code of staff as 

well as presence in an unfamiliar ward may be an additional risk factor for delirium.  In 

addition, iatrogenic events have been cited as a risk factor for delirium and current 
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evidence suggests more iatrogenic events may occur in patients on Contact Precautions.38 

Even the specific risk factors for delirium which are not directly associated with 

increased risk for MDR organisms and Contact Precautions, such as thiamine deficiency 

and low serum albumin are associated with increased co-morbidities and hospital 

exposures which may lead to MDR organisms or Contact Precautions. If Contact 

Precautions lead to increased rates of depression and anxiety, this could increase the risk 

for delirium, as depression and anxiety are risk factors for delirium.   

 

Delirium May be Associated with Contact Precautions 

 Delirium has been shown to be associated with isolation in plenum laminar air 

flow ventilation units (PLAFVU) 159 and has been hypothesized to be a negative outcome 

of Contact Precautions.160, 161 However, the effect of Contact Precautions on delirium has 

not been carefully evaluated. 161 

 

Delirium is Associated with Increased Morbidity and Mortality 

Delirium is associated with increased morbidity, mortality, and longer 

hospitalizations148, 162 and is associated with poor functional recovery from medical 

illness.163 Delirium is treated by managing the underlying conditions leading to the 

delirium and, in severe cases, prescribing an antipsychotic to minimize symptoms of 

delirium.164 Haloperidol or other antipsychotic medications are generally used for 

delirium when medical therapy is necessary. 146, 149  
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Summary          

 It has been hypothesized that delirium may occur more frequently in people 

exposed to Contact Precautions. If an association is present it could be because people in 

Contact Precautions have increased physiological risk factors for delirium or because 

patients in Contact Precautions may be exposed to greater environmental risk factors for 

delirium.  

One previous study has examined the role of isolation as a risk factor for changes 

in delirium severity, and concluded that isolation did not have an effect independent of 

other environmental changes on Delirium Index scores. 160 As delirium is associated with 

increased morbidity and mortality in hospitalized patients, if increased delirium occurs in 

Contact Precautions, patients on Contact Precautions may be an important group to target 

for future interventions. Figure 3 displays a conceptual diagram of the relationship 

between Contact Precautions and delirium. 

 

Figure 3: Conceptual Diagram of the Relationship Between Contact Precautions 
and Delirium  
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ADL=activities of daily living 
 

 

G. Significance 

Aim 1 evaluates the hypothesis that ICD-9 codes for psychiatric conditions are 

more frequent in the population of patients on Contact Precautions. Although coding may 

not be particularly accurate for each condition, there is little concern that there will be 

differential coding in patients on Contact Precautions from those not on Contact 

Precautions as coders would not be aware of the study hypotheses.  

Previous studies have not examined ICD-9 codes for psychiatric illness in patients 

on Contact Precautions. Our study will be the first large study to examine cross-sectional 

differences in prevalence of depression and anxiety between Patients on Contact 

Precautions and not on Contact Precautions. 

Aim 2 of this dissertation will be the largest prospective study to date to examine 

incident symptoms of depression and anxiety in medical inpatients on Contact 

Precautions. Unlike previous studies our study will be adequately powered to examine 

the difference between Contact Precautions and non Contact Precautions and will 

overcome the limitations of previous studies by including a relevant control group and 

examining for potential confounders such as severity of illness, psychological history and 

previous exposure to Contact Precautions.  

 

Proposed Studies Will Address Prior Study Limitations 

To improve on the previous studies that had small sample sizes and 

methodological weaknesses, our study will be the first large hospital wide study to 
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examine differences in prevalence of ICD-9 psychiatric diagnoses in patients on Contact 

Precautions compared to patients not on Contact Precautions. This will provide 

information about the overall impact of the association between Contact Precautions and 

depression, anxiety and depression. Although we will not be able to ascertain temporality 

from the retrospective study, no one has examined if the differences suggested in the 

previous literature exist hospital wide. Therefore, large scale cross-sectional differences 

in psychiatric diagnoses among patients with and without MDR organisms are an 

important missing piece of the infection control literature.  If, as the literature currently 

suggests, Contact Precautions are associated with cross-sectional differences in 

psychiatric diagnoses, patients on Contact Precautions will be an important group to 

target for screening and treatment of psychiatric disorders. 

In our prospective study we will examine baseline differences and follow patients 

over the course of hospitalization to track changes in symptoms of anxiety and 

depression. This will be the largest study to prospectively examine incident symptoms of 

depression and anxiety as a result of Contact Precautions. If symptoms of depression and 

anxiety increase over time in patients on Contact Precautions, interventions will need to 

be developed to ensure the infection control benefits of Contact Precautions are not 

overshadowed by increased levels of depression and anxiety.   
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III. RESEARCH DESIGN AND METHODS 

The objectives of this dissertation were (1) to evaluate differences in prevalence of 

anxiety and depression ICD-9 diagnoses and incidence of delirium during a two year 

period of hospital admissions (2007-2008) between those on Contact Precautions 

compared to those not on Contact Precautions and (2) to prospectively examine the 

association between Contact Precautions and changes in anxiety symptoms, depressive 

symptoms and other moods over the course of hospitalization. 

A. Aim 1- Retrospective Evaluation of Depression, Anxiety and Delirium in 

Patients on Contact Precautions 

This retrospectively assembled cohort study compared the prevalence of psychiatric 

diagnoses in patients on Contact Precautions to patients not on Contact Precautions. The 

exposure of interest was placement on Contact Precautions due to the presence of an 

indicator for MRSA, VRE, or R-GNR. The outcomes of interest for Specific Aim 1.1 

were prevalence of ICD-9 codes for depression or anxiety and the outcome of interest for 

Specific Aim 1.2 was incidence of delirium as identified by ICD-9 codes (290.11, 290.3, 

290.41, 291.0 , 292.81 , 293.0 , 293.1 , 780.09)  or prescription of new antipsychotic 

medication during hospitalization.  

 

1. Study Design 

We conducted a retrospective cohort study of adult (≥ 18 years of age) admissions to 

UMMC in 2007 and 2008 using a hospital administrative database. 
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Covariates:  

Patient characteristics from the administrative database included demographic 

information, Charlson Comorbidity Index and past medical history. Charlson 

Comorbidity Index was calculated using the International Classification of Diseases; 

Ninth Revision (ICD-9) codes at hospital discharge and includes renal disease, HIV, 

AIDS, malignancy, liver disease, coronary artery disease and diabetes. Other 

covariates collected included age, gender, intensive care unit admission, date and time 

of admission, other medications and comorbid medical and psychiatric conditions. 

Table 8 lists covariates examined in the retrospective aims. 

 

Table 8: Covariates Examined in Retrospective Aims 

Covariates for Retrospective Aim 1.1 and 1.2 
Demographics: Age, Gender 
Other Psychiatric Disorders: Schizophrenia, Bipolar Disorder, Substance Abuse, 
Dementia, Psychosis (See appendix 2 for  ICD-9 codes used to identify these disorders)  
Comorbidities: Charlson Comorbidity Index (Components=AIDS, COPD, diabetes, 
heart failure, paralysis, malignancy, metastatic tumor, cerebrovascular disease, mild & 
severe liver disease, myocardial infarction, renal disease, rheumatologic disease, and 
peripheral vascular disease)  
Length of Stay 
Medications: antidepressants, anxiolytics, antipsychotics 

 

2. Potential Effect Modification 

For specific aim 1.1, we tested for effect modification by ICU status. For specific aim 

1.2 we made an a priori decision to stratify the data by ICU status, acknowledging 

that an ICU population is very different from a non-ICU population. Patients in the 

ICU are sicker and require more care than non-ICU patients.  

 



36 
 

 

 

3. Sources of Data  

Information was collected from the University of Maryland Medical Center (UMMC) 

central data repository (CDR). The UMMC CDR is a relational database containing 

patients’ administrative, pharmacy and laboratory data which is maintained by the 

University of Maryland Information Technology Group. These data have been used 

extensively in epidemiologic studies and have been validated with positive predictive 

values in excess of 99% when compared with patients’ paper medical records. 22, 165-

168 Information on mortality, demographics, medications and comorbid conditions is 

found in the CDR.  

 

4. Measures 

The outcome of interest for Specific Aim 1.1 was delirium as identified by our 

algorithm combining ICD-9 codes for delirium and delirium markers. ICD-9 codes 

for delirium included: 290.11 (Presenile dementia with delirium), 290.3 (Senile 

dementia with delirium), 290.41(Vascular dementia with delirium), 291.0 (Alcohol 

withdrawal delirium), 292.81 (Drug-induced persisting delirium), 293.0 (Delirium 

due to conditions classified elsewhere), 293.1 (Subacute delirium), 780.09(Other 

general symptoms). These codes have been found to have 99% specificity for 

delirium but low sensitivity (3%), 150 therefore we expanded upon work done by van 

den Boogaard et al, 169  and Rubin et al. 170 who used prescription of Haloperidol as a 
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proxy for delirium in the ICU.  The algorithm we used for proxy determination of 

delirium via medications was similar to that of Rubin et al. 170  

Patients with a diagnosis of bipolar disorder, depression with psychotic 

features, or schizophrenia were excluded from the delirium analyses as antipsychotics 

are used in these populations for reasons other than delirium. If a delirium ICD-9 

code was present, we considered the patient to have delirium. However, as ICD-9 

codes for delirium have high specificity (99%) but low sensitivity (3%) 150 we also 

considered the use of antipsychotics in the hospital as a marker for delirium. Previous 

studies have used antipsychotics as a marker for delirium in patients free of 

psychiatric diseases. 169, 170 The algorithm below (Figure 4) describes how we 

identified patients with delirium:  
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Figure 4: Algorithm to Identify Patients With Delirium  

 

For specific Aim 1.2, we used the Elixhauser ICD-9 criteria to identify 

depression: 300.4x (Dysthymic disorder) 309.0x (Adjustment disorder with depressed 

mood), 309.1x (Prolonged depressive reaction), 311.xx (Depressive disorder not 

elsewhere classified), 301.12 (Chronic depressive disorder) 171 but added 296.2x 

(major depressive disorder single episode), and 296.3x (Major depressive disorder 

recurrent episode) [which were classified as psychoses in the original Elixhauser 

criteria]. 171, 172 These codes have previously been used to identify depression. 144 We 

used the following ICD- 9 codes to identify anxiety; 300.0 (anxiety state, 

unspecified), 300.01 (panic disorder), 300.02 (generalized anxiety disorder) and 
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300.09 (other anxiety state). These ICD-9 codes have previously have been validated 

to identify anxiety. 145, 173  

 

5. Statistical Analysis for Specific Aim 1 

Univariate descriptive analyses were completed to examine the distribution 

and frequencies of all variables. Bivariate analyses were conducted to assess 

differences between the group on Contact Precautions and the group not on Contact 

Precautions. Chi-square or Fisher’s exact tests for categorical variables and t-test or 

Wilcoxon tests for continuous variables were performed to compare characteristics of 

the study sample by use of Contact Precautions.  

Logistic regression assessed the association between Contact Precautions and 

presence or absence of each outcome. The results were presented as odds ratios and 

95% confidence intervals for each condition, controlling for relevant covariates. 

Separate logistic regression analyses were completed to estimate the association 

between Contact Precautions and new delirium or the prescription of anti-psychotic 

medications, controlling for demographic characteristics, medical and psychiatric co-

morbidities and other medications taken during the stay. For depression and anxiety 

the analyses were run separately for ICU and non-ICU populations. 

 

6. Sample Size /Power Calculation for Specific Aim 1 

 

16.14% of the sample in Contact Precautions was classified as delirium per 

the algorithm (p1, probability of outcome in Contact Precautions patients) and 11.66% 



40 
 

of the non-Contact Precautions population was classified as delirium per the 

algorithm (p0 , probability of the outcome for a non-Contact Precautions patient). 

Using a ratio of 14.4 non-Contact Precautions Patient for every 1 Contact Precautions 

patient, we had greater than 99% power to detect a difference in antipsychotic 

prescription between the two groups.  

Using data from a preliminary pull of 2007-2008 data from UMMC, 

prevalence of anxiety in people not on Contact Precautions was 3.79%,).We had 80% 

power to detect an absolute difference of 1.2% in the two groups for anxiety, which 

would be a prevalence of <2.7% or >5% in the Contact Precautions group. This 

represents a 28% relative difference or an odds ratio (OR) of <0.78 or >1.3.. The 

prevalence of major depression in people not on Contact Precautions was 13.96% 

(p1,) compared to 10.49% (p0,). Thus, with 2,429 admissions in Contact Precautions 

and 34,923 admissions in non-Contact Precautions in the 2007-2008 we had greater 

than 99.9% power to detect a difference in the prevalence of major depression 

between the two groups. Using the prevalence in the non-Contact Precautions group, 

we had 80% power to detect an absolute difference of 1.8% (relative difference of 

17%, OR <0.83 or >1.2) from the prevalence in the non-Contact Precautions group of 

10.49% (which would be a prevalence of depression <8.7% or >12.3% in the Contact 

Precautions group).  
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B. Aim 2-Prospective Evaluation of Depression and Anxiety as a Consequence of 

Contact Precautions 

This aim assessed the relationship between Contact Precautions and change in symptoms 

of depression, anxiety, and other mood states. The exposure of interest was placement on 

Contact Precautions. The primary outcomes of interest was the Hospital Anxiety and 

Depression scale (HADS) on day three (controlling for baseline HADS score) and visual 

analog scales (VAS) on day three.  

 

1. Study Design 

A prospective cohort study was conducted in the University of Maryland 

Medical Center (UMMC). Eligible participants included all adults over the age of 18 

admitted to UMMC between January 1, 2010 and December 31, 2010 who were 

capable of signing consent and participating in an oral survey. Participants from 

general medical and surgical admission services were considered (See appendix 3 for 

a list of these admission services). A list of admissions from the past 24 hours was 

provided at 8am each day.  

Based on our estimates of approximately 1,002 patients per year admitted to 

Contact Precautions on selected admit services who never had an ICU admit, we 

expected approximately three patients on Contact Precautions per day. A previous 

study at UMMC found 10.7% of patients eligible were out of their room when 

approached for consent and 5% of patients were too deeply sleeping to be roused. 

28We accounted for these considerations during study planning. The majority of 
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patients on Contact Precautions were approached for participation in the study with 

non-Contact Precautions patients prioritized by frequency matching.  

We decided to frequency match patients by floor. A prior CDR pull predicted 

14,401 non-Contact Precautions admissions per year (40 per day) to be available for 

enrollment in our study. Since we could not approach all of these admissions, after a 

patient on Contact Precautions completed day three follow-up, we approached a 

patient from the same floor who was not on Contact Precautions to ask them to 

participate in our study. Each floor had similar level of nursing care, patient activity 

and other difficult to measure variables. We enrolled one non-Contact Precautions 

patient from the same floor as a Contact Precautions patient who completed day three 

follow-up, and continued to enroll non-Contact Precautions patients from the same 

floor until one completed follow-up. By doing this we had 1:1 frequency matching by 

floor of the people who completed day three follow-up. Survey measures for the 

outcome were gathered via primary data collection; exposure of interest was gathered 

via data pull before approaching participants and then verified at time of data 

collection. 

 

2. Sources of Data  

The data utilized in this study were collected by primary data collection by the 

student augmented with information from the UMMC CDR (See Specific Aim 1 

source of data, page 36). To measure symptoms of anxiety and depression we used 

the Hospital Anxiety and Depression Scale (HADS). This was chosen based on the 

strengths of the HADS including little somatic confounding, 174 a long track history of 
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the measure in hospital inpatients, 175 and repeated use during a single admission. 176 

Mood was measured by visual analog mood scales for depression, anxiety, anger, 

happiness, and confusion. HADs was administered to the patient (within 24 hours of 

admission, 3 days post admission and every week of the stay thereafter). No scales 

have been developed to track changes in symptoms of depression and anxiety over 

short time periods, and previous authors have used the HADS in a similar fashion. 176  

3. Measures  

The Hospital Anxiety and Depression Scale is a 14-item scale with 7 items 

devoted to anxiety and 7 items devoted to depression. The HADs score was measured 

at a minimum of two time points (within 24 hours of admission, 3 days post 

admission and every week thereafter) during the course of the hospital stay to 

evaluate whether levels of depressive and anxiety symptoms change over the course 

of hospitalization. 

The HADS was designed to reflect symptoms over the past seven days (as are 

most measures of depression). Because of the desire to measure symptoms of 

depression and anxiety over shorter periods, on repeated testing we asked patients to 

describe symptoms since the last administration of HADS instead of in the past seven 

days. The HADS has been used previously in a similar fashion. 176  

The HADS scale measure was designed to reduce the interference of somatic 

problems in the detection of depressive symptoms in medically ill patients. 174 Each 

HADS score (depression and anxiety), ranges from 0-21. A score of 0-7 on either 

measure indicates non-cases on that subscale, and a score of 8-10 on either the 

depression or the anxiety scale indicates a possible case on that subscale. A score of 
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11-21 on either subscale indicates a probable cases on that measure. 177 The HADS 

has been found to be reliable and valid in general medical patients. 177-179 

Table 9 below lists many of the most popular depression and anxiety measures 

along with costs, benefits, disadvantages and the reference period for each measure. 

HADS was chosen despite higher costs than some of the other measures due to the 

effort taken to free this scale of somatic symptoms of depression. 
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In addition to measuring depression and anxiety using HADS we also used 

visual analog scales to measure sadness, worry, anger, happiness and confusion. A 

visual analog scale is a fixed length horizontal line 100mm long which is anchored by 

words describing two states at each end.180  

A visual analog scale with depression as one anchor word and normal mood 

as the other has been used to measure the efficacy of a depression treatment at 12 

hour intervals. 181 Patients did not have difficulty understanding this measure or 

marking their mood state on a 100mm line. 181 We used a scale with sad as one anchor 

word and non sad/neutral at the other. See Appendix 4 for the visual analog scales we 

used.  

The visual analog scale we used to measure anxiety was similar to the 

depression visual analog scale, however instead of using normal mood and depression 

as anchors, we used the word “worried” with “Not worried/neutral” at the other end 

of the 100mm line. This visual analog scale has been previously used to demonstrate 

differences in mood patterns of unipolar and bipolar depressive patients. 182  

For the other visual analog scales (anger, happiness, and confusion) we used 

methods adapted from Stern’s 183 visual analog mood scales with a neutral mood at 

one end and the mood of interest at the other end. Stern’s measures have been shown 

to have good discriminate and convergent validity. Visual analog scales have been 

used longitudinally to measure depressive symptoms daily, weekly and monthly 

among those with medical and psychiatric diagnoses. 184, 185 
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Pilot Data 

We pilot tested the Hospital Anxiety and Depression Scale (HADS) in the 

Veterans Affairs (VA) hospital during June-August of 2009, which we published in 

the American Journal of Infection Control in 2011. 50 Several psychological, quality 

of life and patient satisfaction questionnaires were added to a pre-existing survey of 

risk factors for MRSA colonization on admission. This study used a team of three 

interviewers who approached new admissions to the VA hospital within 48 hours of 

admission. The questionnaire took about 25 minutes to administer. Patient 

comprehension and cooperation with the HADS survey appeared satisfactory.  

One hundred and eleven patients completed the HADS measure within 48 

hours (usually within 24 hours) of admission to the VA hospital. Of these, 22 were on 

Contact Precautions. The mean depressive symptoms score in the group on Contact 

Precautions was 6.5 (SD 3.3), with the non-Contact Precautions group scoring 5.5 

(SD 3.5). The mean anxiety score on the HADS was 8.5 (SD 4.6) in the Contact 

Precautions group and 7.7 (SD 4.7) in the non-Contact Precautions group. A score of 

11 on either scale was defined as definite anxiety or depression. Neither the 

depression score (p=0.21) nor the anxiety score (p=0.53) was significantly different 

between the groups at time of admission. This is in agreement with the hypothesis for 

Aim 2 as this was looking at patients at the time of admission and not at the effects of 

CP during their stay. 

One main aim of this dissertation was to expand upon the pilot work in the 

VA by repeating the HADS measure after several days in isolation to determine if 



48 
 

those on Contact Precautions experience changes in levels of depression and anxiety 

symptoms.  

4. Covariates 

Patient characteristics from the CDR included demographic information, Charlson 

Comorbidity Index, and past medical and psychological history. Comorbid conditions 

were identified using the International Classification of Diseases, Ninth Revision 

(ICD-9) codes and hospital discharge and included renal disease, HIV, AIDS, 

malignancy, liver disease, coronary artery disease and diabetes. In addition, 

demographics and self-reported past psychiatric history was asked of the patient at 

survey data collection time period. Table 10 lists covariates examined in the 

prospective aim. 

 
Table 10:  Covariates Examined in Prospective Aims 

Covariates for Prospective Aims 2.1 and 2.2 
Demographics: Age, Gender, Education  
Comorbidities: Charlson Comorbidity Index (Components =AIDS, COPD, diabetes, 
heart failure, paralysis, malignancy, metastatic tumor, cerebrovascular disease, mild & 
severe liver disease, myocardial infarction, renal disease, rheumatologic disease, and 
peripheral vascular disease)  
Past Psychiatric History: Self reported history of psychiatric disorder (Depression, 
Anxiety, Schizophrenia, Bipolar Disorder, Substance Abuse), previous psychiatric 
admission, Dementia, Psychosis from CDR 
Self reported number of visitors to patient while in Hospital 
Living status prior to admit: (nursing home, community)  
Medications: antidepressants, anxiolytics, antipsychotics taken during stay 
ICU admit during stay 
Race 
Length of Stay in Hospital 
 
 

5. Statistical Analysis for Specific Aim 2 

Univariate descriptive analyses were completed to examine the distribution 

and frequencies of all variables. Bivariate analyses to examine characteristics of the 
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study sample by presence or absence of Contact Precautions were completed using 

Chi-squared statistic or the Fisher’s for categorical variables and a T-test or Wilcoxon 

for continuous variables.   

An ANCOVA model adjusting for baseline symptom status was the main 

statistical technique used to compare the continuous outcomes at Day 3 on the HADs 

and visual analog mood scales. 

 

6. Sample Size/Power Calculations for Specific Aim 2 

Pilot data from UMMC showed a mean of 11.9 with a standard deviation of 7.7 on 

the HADS in 105 patients. Using this standard deviation, table 11 shows hypothesized 

sample sizes needed to detect certain mean differences with an alpha of 0.05 and 80% 

power with patients enrolled at a ratio of 1:1 (Contact Precautions: non-Contact 

Precautions). These sample sizes were calculated using PS Power Sample Size 

Software. 

 

Table 11: Power Calculations using 1:1 Frequency Matching of Patients Exposed to 
Contact Precautions to Patients Not Exposed to Contact Precautions 
Effect Size Mean Difference Number needed 

on Contact Precautions 
Number needed 

not on Contact Precautions 
.32 2.52 150 150 
.38 3* 86 86 
.5 3.89 64 64 
.8 6.16 26 26 

*Previously used in literature 140, 186 

 

 These power calculations are based on t-test procedures; with the ANCOVA 

analysis adjusting for baseline HADS score , power is  greater than 0.8.  
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 A preliminary retrospective data pull showed that over the course of two years 

there were 19,317 admissions (27.5% of 70,275) to UMMC who had a previous 

admission in the past year without evidence of ICU admission during the stay of interest. 

The median length of stay for these 19,317 admissions was 4.35 days in the 5,455 

admissions exposed to Contact Precautions and 3.07 in the admissions not exposed to 

Contact Precautions. 

 When restricting the population to those with a previous admission to UMMC in 

the past year, no ICU stay and certain admission services, 14,641 patients had variables 

for length of stay. Of these 14,641 patients, 4310 (29.41%) patients were admitted to 

Contact Precautions. The median length of stay in the overall group was 3.2 days (IQR: 

6.07, 1.70). Those on Contact Precautions had longer median length of stays 4.0 days 

(IQR: 2.0, 8.3) vs. median 2.95 (IQR: 1.58, 5.44). Wilcoxon p-value for the difference 

between these groups was <0.0001, however this difference exists across all admission 

services. In this population overall, 52% of patients stayed three days or longer, 60.7% of 

those on Contact Precautions and 49.2% of those not on Contact Precautions stayed three 

days or longer. 

Although the hospital anxiety and depression scale has been widely used and the 

reliability and validity of the measure has been well established, 179 few studies have 

published data on the minimal important difference on the HADS. Recent data from a 

clinical trial involving chronic obstructive pulmonary disease patients in Switzerland 

found a minimal important difference pre/post in the HADS to be 1.5 (20% change from 

baseline) on each scale. 186Another randomized control trial cited that the actual clinically 

important difference on the scales is not known, however they recommend using 1.5 on 
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the anxiety scale as a minimal important difference. 140 Using this data, we determined 

the minimal important difference we are looking for to be 3 (1.5 on each scale). Table 11 

(page 49) demonstrates needed sample sizes for slightly smaller and larger minimal 

differences. 
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Abstract 

 

Background Contact Precautions are an infection control intervention that isolate 

patients in a private room and require staff to wear gown and gloves for room entry. 

Studies have associated Contact Precautions with negative outcomes including 

depression and anxiety. Contact Precautions have been proposed as a cause of delirium. 

Methods We conducted a retrospective cohort of patients admitted to a tertiary care 

center over two years to assess the relationship between Contact Precautions and delirium 

derived from administrative data.  

Results During the two-year period 70,275 admissions occurred with 45,266 unique non-

psychiatric patients. After adjusting for confounders, Contact Precautions were associated 

with increased delirium in patients on Contact Precautions (odds ratio (OR) 1.36, 95% 

confidence interval (CI) 1.23-1.50). This was only in patients new to Contact Precautions 

(OR 1.53, 95% CI 1.37-1.70) and not patients where Contact Precautions was initiated 

during a previous stay (OR 1.07, 95% CI 0.92-1.25).  

Conclusions Delirium is more common in patients new to Contact Precautions but does 

not appear to be a direct result of Contact Precautions. 
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Introduction  

 Delirium is a transient global disturbance of mental function marked by confusion 

or altered consciousness. 146,187 Delirium is a common condition in the hospital thought to 

occur in at least 11-16%  of patients 147, with higher incidence rates in intensive care units 

148 Risk factors for delirium include decreased environmental stimuli (such as absence of 

family member present, reading glasses or orienting objects), immobilization, 

dehydration, electrolyte disorders, age, polypharmacy, substance use and multiple 

medical problems. 149, 160 Delirium is associated with adverse outcomes such as increased 

length of stay, morbidity and mortality. 188, 189, 190  

Contact Precautions are recommended by the Centers for Disease Control and 

Prevention (CDC) to prevent the spread of multidrug-resistant (MDR) bacteria in the 

hospital. They involve healthcare workers using gown and gloves as well as a private 

room for patients.27, 28 Approximately one in five hospital inpatients are on Contact 

Precautions. 6 Although Contact Precautions are an important tool to block transmission 

of MDR bacteria in the hospital, 26, 33, 191 negative outcomes associated with patient 

isolation include fewer healthcare worker visits, more adverse events and increased 

symptoms of depression and anxiety. 6, 34, 38  

Patients on Contact Precautions are socially isolated, being generally housed in a 

single hospital room where they receive approximately half as many visits as patients not 

isolated. 6, 34 The care of patients on Contact Precautions has been shown to involve 

fewer patient care activities, such as vital sign monitoring with an increase in electrolyte 

disturbances and adverse events. 38 Contact Precautions have been hypothesized to result 

in more delirium. 160, 161 If patients newly or chronically on Contact Precautions are at 

high risk for delirium, they could be targeted for detection and prevention measures, 
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regardless of causal mechanism. Thus, assessing the association between Contact 

Precautions and delirium could lead to improved care for hospitalized patients. 

The only study to examine the relationship between Contact Precautions and 

delirium found higher delirium severity in a small subgroup of patients isolated during 

hospitalization.160 The effect was not significant in adjusted models, but the study was 

under-powered and addressed delirium severity and not delirium incidence.  

We performed a 2-year retrospective cohort study of all non-psychiatric hospital 

admissions to examine the possible association between Contact Precautions and 

delirium.  

 
Methods 

Participants included all patients ≥ 18 years or older admitted to the University of 

Maryland Medical Center (UMMC) between February 1, 2007 and January 31, 2009. 

Patients with psychotic disorders or those admitted to a psychiatric service were 

excluded. UMMC is a 662-bed tertiary-care teaching hospital in Baltimore, MD. This 

study received Institutional Review Board approval from University of Maryland, 

Baltimore.  

Data was obtained from the UMMC central data repository (CDR). The UMMC 

CDR is a relational database containing patients’ administrative, pharmacy and 

laboratory data which is maintained by the University of Maryland Information 

Technology Group. These data have been used extensively in hospital epidemiological 

studies. 22 Within UMMC, active surveillance culturing is performed on targeted 

populations for methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-

resistant enterococcus (VRE) and MDR gram-negative bacteria. 28 Patients were placed 
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on Contact Precautions when they had an electronic medical record indicator for the 

presence of (MDR) bacteria including MRSA, VRE and gram-negative bacteria 

susceptible to ≤ two antibiotic classes not including polymyxin or tigecycline. 28  

Our primary exposure was use of Contact Precautions during hospital admission. 

Subanalysis separated patients previously on Contact Precautions from those who were 

transferred to Contact Precautions during their stay due to a new identification of an 

MDR bacterium. 

Delirium is difficult to diagnose and severely under coded in administrative data. 

150  We therefore used a proxy measure based on unexplained antipsychotic use or 

physical restraints.170 This measure has been validated by Rubin and Inouye as a better 

means of assessing delirium in administrative data than ICD-9 coding.170 Patients were 

considered to have delirium if they had any previously validated ICD-9 codes for 

delirium including: 290.11 (Presenile dementia with delirium), 290.41 (Vascular 

dementia with delirium), 291.0x (Alcohol withdrawal delirium), 780.09 (Alteration of 

consciousness other), 293.0x (Delirium due to conditions classified elsewhere), 290.3x 

(senile dementia with delirium)or 293.1x (Subacute delirium). 150 In addition, the 

unexplained use of antipsychotics (See Appendix 5 for antipsychotics evaluated) was 

considered indicative of delirium as was the unexplained use of restraints. This is why we 

excluded patients with psychiatric admissions (See Figure 5 for flowchart).  
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The primary exposure variable, Contact Precautions was validated by chart 

review. Out of 80 randomly selected charts, the electronic indicator for CP was validated 

as 96% accurate compared to paper records (77/80). Potential confounding variables 

included patient age, gender, length of stay, individual comorbidities and the Charlson 

Comorbidity Index. 192 

Bivariable analyses were performed using the χ
2 test for categorical variables and 

the Student t test or Wilcoxon rank sum test for continuous variables. The Breslow-Day 

test for effect modification was used to test for effect modification in patients with 

dementia.  

Generalized Estimating Equations were used to estimate odds ratios (ORs) and 

95% confidence intervals (CIs), accounting for non-independence of repeat hospital stays   

and adjusting for confounding variables. In order to properly control for confounding 

variables, all variables that were significantly associated with Contact Precautions in the 

bivariate analyses were added in the order that their addition was expected to change the 

odds ratio between CP and delirium (according to the size of effect of their bivariable 

associations). Variables were left in the model if they were significantly associated with 

the outcome (p>0.05) or altered the regression coefficient of the primary exposure 

variable by greater than 10 percent. Only the first four visits for each patient were 

included in the model due to small stratum sizes beyond four visits (and subsequent 

breakdown of general estimating equation models). The first four admissions accounted 

for 95% of total admissions (66,894/70,275). Analyses were performed using SAS 

software, version 9.2 (SAS). 
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Results  

Over two years 70,275 admissions occurred. Patients admitted to a psychiatric 

service (2,067 admissions) or those with schizophrenia (772 admissions), bipolar disorder 

(1,201 admissions) or for alcohol or drug abuse (811 admissions) were excluded, leaving 

45,266 unique patients. Figure 5 illustrates how we derived our study population from 

these admissions.  

In our population, 4,856/45,266 patients (10.7%) were on Contact Precautions on 

their first visit. 1,621 of these 4,856 had an indicator for Contact Precautions on 

admission, and 3,235 were moved to Contact Precautions during their stay. Bivariable 

analyses showed patients on Contact Precautions were more likely to be male and older 

than the non-Contact Precautions group. Patients on Contact Precautions had a longer 

length of stay, and were more likely to spend time in the intensive care unit (ICU). All 

comorbidities except for myocardial infarction and metastatic tumor were more common 

in patients on Contact Precautions. (Table 12) 
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Table 12: Study Population of General Medical and Surgical Inpatients on Their 
First Admission, Comparing Patients on Contact Precautions to Those Not on 
Contact Precautions.  
 Non-Contact 

Precautions 
N=40,410 

Contact 
Precautions  

N=4,856 

P value 

Age, Mean Std Dev 49.39 (19.15) 52.59 (17.63) <0.01 
Male (N=23,566) 51.21% (20673) 59.59% (2893) <0.01 
Length of Stay, Median, IQR 2.66 (4.67) 9.01 (18.38) <0.01 
Charlson, Median, IQR 0.00 (2.00) 2.00 (3.00) <0.01 
AIDS (N=725) 1.18% (477) 5.11% (248) <0.01 
Chronic Pulmonary Disease (N=6,745) 14.49% (5856) 18.31% (889) <0.01 
Diabetes (N=6,989) 14.80% (6989) 20.80% (1010) <0.01 
Complications of Diabetes (N= 989) 1.88% (759) 4.74% (230) <0.01 
Cerebrovascular Disease (N= 3,580) 7.67% (3100) 9.89% (480) <0.01 
Heart Failure (N=3,169) 6.37% (2573) 12.28% (596) <0.01 
Hemi/Paraplegia (N=807) 1.43% (578) 4.72% (229) <0.01 
Malignancy (N=3,388) 7.22% (2918) 9.68% (470) <0.01 
Metastatic Tumor (N=1,186) 2.61% (1056) 2.68% (130) 0.90 
Mild Liver Disease (N=660) 1.21% (488) 3.54% (172) <0.01 
Myocardial Infarction (N=3,014) 6.59% (2672) 7.04% (342) <0.01 
Peptic Ulcer Disease (N=466) 0.96% (389) 1.59% (77) <0.01 
Peripheral Vascular Disease (N=1,514) 3.16% (1277) 4.88% (237) <0.01 
Renal Disease (N=3,485) 6.59% (2662) 16.95% (823) <0.01 
Severe Liver Disease (N=435) 0.76% (306) 2.66% (129) <0.01 
Rheumatologic (N=777) 1.72% (693) 1.73% (84) 0.93 
ICU (N=7,658) 14.85% (6000) 34.14% (1685) <0.01 
Death in Hospital(N=1,401) 2.55% (1,029) 7.66% (372) <0.01 

 

Delirium was identified in 13.52% (7,721/60,151) of admissions by the proxy 

measure, of which 826 cases were identified by ICD-9 codes and 7,412 identified through 

the use of antipsychotics or physical restraints. 

The unadjusted relative odds of delirium comparing those on versus those not on 

Contact Precautions was 2.1 (95% CI 2.0-2.2)  for the 62,335 admissions excluding 

psychiatric patients (See figure 5) and those with < 4 visits. The Breslow-Day test for 

effect modification did not identify effect modification in patients with dementia (n=102). 
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The unadjusted Odds Ratios in the ICU population and non-ICU population differed but 

were both greater than one (i.e. in the same “direction”)  (OR 1.9 vs. 1.4), so logistic 

regression models were built averaging over  the entire population. An interaction term 

between Contact Precautions and ICU was not significant. After adjusting for other 

variables including multiple admissions, Contact Precautions were associated with 

delirium (OR 1.36, 95% CI 1.23-1.50). (Table 13) When Contact Precautions were 

further broken down into patients who had previously been on Contact Precautions or 

those newly placed in Contact Precautions on their index admission, those patients with a 

new placement on Contact Precautions were 1.53 times more likely to experience 

delirium than patients not on Contact Precautions (OR 1.53, 95% CI 1.37-1.70) and there 

was no relationship between Contact Precautions and delirium in patients who had been 

on Contact Precautions during a previous admission (OR 1.07, 95% CI 0.92-1.25).  

Table 13: Study Population of General Hospital Admissions Comparing Patients on 
Contact Precautions (CP) to Those Not on Contact Precautions  

Model 1 Model 2 
  New CP* 1.53 (1.37-1.70) 
Contact Precautions 1.36 (1.23-1.50)   

CP on admission  1.07 (0.92-1.25) 
Male 1.24  (1.16-1.31) Male 1.24 (1.17-1.31) 
LOS 1.02 (1.01-1.02) LOS 1.01 (1.01-1.02) 
Charlson 1.06 (1.04-1.07) Charlson 1.06 (1.04-1.07) 
Age ≥65 years 1.18 (1.11-1.26) Age ≥65 years 1.18 (1.10-1.25) 
ICU 8.52 (8.04-9.03) ICU 8.38 (7.90-8.88) 
Visit Number 1.02 (0.98-1.06) Visit Number 1.05 (1.01-1.10) 
*New CP was defined as a clinical or surveillance culture being positive on the index admission 

 

Discussion  

Over two years at a tertiary care center, we observed an association between 

Contact Precautions and delirium after adjusting for confounding variables. This 
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association was only seen in patients newly switched to Contact Precautions and not 

those who were on Contact Precautions since a previous admission.  

 Previous authors have hypothesized delirium is a negative outcome of Contact 

Precautions 160, 161 but the only study to date was a subanalysis of a larger study of 

delirium symptom severity with only 52 patients in Contact Precautions (used primarily 

on patients who transferred from another healthcare facility who were on Contact 

Precautions for only 48-72 hours).160 In this study, McCusker et al. concluded isolation 

did not have an impact on Delirium Index scores, independent of other environmental 

variables.160 These authors found number of room changes and hearing/visual impairment 

impacted delirium severity more than Contact Precautions. However, patients with 

delirium were oversampled in this study, and the prevalence of delirium could not be 

determined.  

 Patients on Contact Precautions in our population were identified by positive 

clinical or surveillance cultures for MDR bacteria. These patients are different from those 

not on Contact Precautions in that they are more severely ill.6, 38 Previous studies have 

shown that comorbidities, pre-existing cognitive decline, alcohol/drug use or withdraw, 

can lead to delirium.151 We found patients moved to Contact Precautions during their 

admission had increased length of stay, a higher prevalence of MDR clinical cultures 

indicating likely infections, and were more likely to be admitted to an ICU or die in the 

hospital than patients with Contact Precautions at admission. Despite adjusting for 

relevant confounding variables and comorbidities with the Charlson Comorbidity Index, 

we could not fully adjust for severity of illness. Unmeasured confounding related to 
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severity of illness may be affecting the relationship between Contact Precautions and 

delirium.   

Due to limitations related to the use of administrative data, we could not examine 

environmental components of Contact Precautions (such as presence of orienting objects 

or timing of room changes) that may lead to delirium. In addition, delirium is an under-

diagnosed and potentially under-coded condition in hospital inpatients.150, 187 Although 

we used a previously validated outcome for delirium to account for insensitivity of ICD-9 

codes to detect delirium, this method still is estimated to identify only active delirium, 

which accounts for approximately one in three patients with delirium.170 

This the largest study examining the relationship between infection control 

isolation practices and delirium in a hospital-wide population. Trials to assess this 

association are impractical as is a multi-center administrative study given lack of coding 

of isolation status in larger administrative databases. We found that incidence of delirium 

is higher in patients who changed to Contact Precautions during their hospital stay. This 

could be because people on Contact Precautions have more risk factors for delirium or 

because Contact Precautions create environmental changes that predispose patients to 

delirium. The fact that delirium was increased only in patients new to Contact 

Precautions and not those previously on Contact Precautions suggests long term use of 

Contact Precautions as an infection control practice does not increase the risk of delirium. 

However, Contact Precautions, particularly new use of Contact Precautions, marks a 

group of patients who are more likely to develop delirium. Independent of why patients 

placed on Contact Precautions are at a heighted risk for Contact Precautions, these 

patients could be targeted for interventions such as delirium screening and management 



64 
 

or non-pharmacological prevention efforts including improved visual aids, orientation 

aids, hearing aids, pain management or geriatric consultation. 193 These interventions 

have been found to be most cost effective when applied to populations at higher risk of 

delirium. 193 

Contact Precautions appear to identify a group at higher risk of delirium but not to 

cause delirium in hospital inpatients. The increased risk of delirium in patients newly 

placed on Contact Precautions suggests this may be a good group on which to focus 

targeted intervention and screening tools.  
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Abstract  
 
Contact Precautions are a method to reduce transmission of infectious diseases which 

include requiring gowns and gloves for room entry. Contact Precautions have been 

associated with increased symptoms of depression and anxiety in small studies. We 

conducted a retrospective cohort of all patients admitted to a tertiary care center over two 

years to assess the relationship between Contact Precautions and depression or anxiety. 

During the two-year period, 70,275 admissions occurred including 28,564 unique non-

intensive care unit (ICU), non-psychiatric admissions. After adjusting for potential 

confounders, Contact Precautions were associated with depression (OR 1.4, 95% 

confidence interval (CI) 1.2, 1.5) but not anxiety (OR 0.8, 95% CI 0.7, 1.1) in the non-

ICU population. Depression was 40% more prevalent among general inpatients on 

Contact Precautions.  
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Introduction  

Healthcare-associated infections (HAIs) are an important cause of morbidity and 

mortality in hospital inpatients and a major focus of quality improvement.8 Infections 

with multidrug-resistant (MDR) bacteria are associated with increased length of stay, 

costs and mortality. 194 Contact Precautions are recommended by the Centers for Disease 

Control and Prevention (CDC) to prevent the spread of MDR bacteria in the hospital. 27 

Approximately 20% of inpatients are on Contact Precautions. 6 Screening for methicillin-

resistant Staphylococcus aureus (MRSA) is mandatory in several US states and the 

Veteran’s Affairs healthcare system which will increase the number of patients on 

Contact Precautions. 30-32  

Although Contact Precautions are an important tool to block transmission of 

MDR bacteria in the hospital26, 33, 191 they are associated with negative outcomes 

including fewer doctor visits, more adverse events and increased symptoms of depression 

and anxiety. 6, 34, 38 Depression and anxiety can have a significant impact on medical care. 

Previous studies have demonstrated that hospital inpatients with depression are less likely 

to receive adequate care, follow treatment plans, and have increased comorbidities and 

higher mortality. 105, 195 Anxiety has also been associated with negative outcomes in 

hospitalized patients.196, 197 

Previous studies have examined symptom severity of depression and anxiety in 

patients on Contact Precautions, but have not examined actual diagnoses of depression or 

anxiety.6 These studies were small, with the largest study including only 42 patients on 

Contact Precautions.6, 49, 50 Despite limited data, popular media has picked up on the 

controversy surrounding Contact Precautions, and has often presented the existing studies 
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as definitive.198, 199 National guidelines in the US warn that depression and anxiety may 

result from the use of Contact Precautions.6, 28, 32  

To examine the impact of Contact Precautions on a large population of general 

inpatients, we performed a 2-year retrospective cohort study of all patients admitted to a 

tertiary care center.  

Methods 

All patients  ≥ 18 years or older at admission and hospitalized for > 24 hours at 

the University of Maryland Medical Center (UMMC) between February 1, 2007 and 

January 31, 2009 were included. UMMC is a 685-bed tertiary-care teaching hospital in 

Baltimore, MD. This study received Institutional Review Board approval from University 

of Maryland, Baltimore.  

Data was obtained from the UMMC central data repository (CDR). The UMMC 

CDR is a relational database containing patients’ administrative, pharmacy and 

laboratory data which is maintained by the University of Maryland Information 

Technology Group. These data have been used in previous epidemiological studies.22, 168, 

200  

Within UMMC, active surveillance culturing is performed on targeted populations 

for methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant 

enterococcus (VRE) and gram-negative bacteria susceptible to ≥ two antibiotic classes 

not including polymyxin or tigecycline. 28  Patients were placed on Contact Precautions 

when they had an electronic medical record indicator for the presence of (MDR) bacteria 

including MRSA, VRE and MDR gram-negative bacteria.28  
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Depression was defined as presence of any of the following ICD-9 codes: 296.2x 

(major depressive disorder single episode), 296.3x (major depressive disorder recurrent 

episode), 300.4x (dysthymic disorder), 309.0x (adjustment disorder with depressed 

mood), 309.1x (prolonged depressive reaction), 311.xx (depressive disorder not 

elsewhere classified) or 301.12 (chronic depressive disorder). Anxiety was defined as the 

presence of any of the following ICD-9 codes: 300.00 (anxiety state unspecified), 300.01 

(panic disorder), 300.02 (generalized anxiety disorder) and 300.09 (other anxiety state). 

These ICD-9 codes have previously been validated to identify depression and anxiety. 

143,170 

The primary exposure variable and the primary outcomes were validated by chart 

review. The electronic indicator for Contact Precautions was validated as 96% accurate 

compared to paper records (77/80). Diagnosis of depression or anxiety by electronic 

records was validated as 100% (72/72) compared to paper records.  

Other variables analyzed were patient age, gender, length of stay and 

comorbidities. ICD-9 codes were used to identify comorbid diagnoses including acquired 

immune deficiency syndrome (AIDS), chronic obstructive pulmonary disorder, (COPD), 

diabetes, heart failure, paralysis, malignancy, metastatic tumor, cerebrovascular disease, 

mild & severe liver disease, myocardial infarction, renal disease, rheumatologic disease, 

and peripheral vascular disease. 

Two statistical relationships were assessed: the association between Contact 

Precautions and an ICD-9 diagnosis of depression, and the association between Contact 

Precautions and an ICD-9 diagnosis of anxiety. After completing univariate descriptive 

analyses, bivariable analyses were performed using the χ
2 test for categorical variables 
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and the Student t test. We decided a priori to stratify by admission to the ICU due to 

coding differences in severely ill patients.201, 202  

Logistic regression was used to estimate odds ratios (ORs) and 95% confidence 

intervals (CIs), adjusting for confounding variables. Age and length of stay were included 

in the model a priori due to their relationship with the bacteria that lead to Contact 

Precautions 11, 17, 203 and gender for its relationship with depression and anxiety.89, 130 

During model building, to control for confounding, all variables that were significantly 

associated with Contact Precautions in the bivariable analyses were added by size of 

effect in bivariable analyses. Variables were left in the model if they were significantly 

associated with the outcome (p>0.05) or altered the regression coefficient of the primary 

exposure variable by greater than 10%. Analyses were performed using SAS software, 

version 9.2 (SAS). 

Results  

During the study period, 70,275 admissions occurred (See Figure 6) of which 

36,112 admissions >24 hours were included in the final analysis. Patients admitted to a 

psychiatric service or with a diagnosis of schizophrenia or bipolar disorder were excluded 

since a diagnosis of depression or anxiety was likely to be related to the underlying 

psychiatric condition. (Figure 6) 
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Figure 6: Process Through Which Patients Were Selected for Study Inclusion 

 
(ICU=Intensive Care Unit)  

 

Of the 70,275 admissions, 18.0% (12,679/70,275) were on Contact Precautions.  

Among the 28,564 unique patient non-ICU population, 3,138 (10.9%) were on Contact 

Precautions. In the ICU population, 1,694 (22.4%) were on Contact Precautions. 

Table 14 shows demographic characteristics of the study population. Unadjusted 

analyses showed non-ICU patients on Contact Precautions were 40% more likely to have 

ICD-9 diagnosis of depression at discharge than those not on Contact Precautions (OR 

1.4, 95% CI 1.2-1.5). No association was seen between Contact Precautions and anxiety. 

After adjusting for covariates, Contact Precautions were associated with depression (OR 

1.4, 95% CI 1.2-1.5), but patients were no more likely to be diagnosed with anxiety than 
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those not on Contact Precautions. No relationship was seen between Contact Precautions 

and depression or anxiety in the ICU population. (Table 15)  
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Discussion  
Over two years at a tertiary care center, we observed a significant association 

between Contact Precautions and ICD-9 diagnosis of depression in patients outside of the 

ICU setting. Overall, Contact Precautions were associated with a 40% greater likelihood 

of an ICD-9 diagnosis of with depression in general hospital inpatients. Contact 

Precautions were not associated with frequency of diagnosis of anxiety. No relationship 

was seen between Contact Precautions and an ICD-9 diagnosis of depression or anxiety 

in ICU patients.  

Previous research on the psychological impact of Contact Precautions has focused 

on symptoms of depression or anxiety rather than on specific diagnoses. These studies 

had methodological weaknesses including lack of adequate control groups, 6 interviewing 

patients at variable times54 or late in their hospital stay,53 or limiting studies to specific 

hospital or nursing home subpopulations. 46, 47, 53 Most studies found more symptoms of 

depression and anxiety in patients on Contact Precautions.6, 54 Our study is the largest 

study to examine the relationship between infection control isolation practices and 

psychiatric outcomes and the first to use actual diagnoses of depression and anxiety. The 

two largest studies up to this point found conflicting results regarding the relationship 

between Contact Precautions and symptoms of depression and anxiety. A recent study of 

42 patients on Contact Precautions found no difference in symptoms of depression and 

anxiety in relation to Contact Precaution status in patients interviewed during the first 48 

hours of admission, 49 whereas we recently found a trend towards more symptoms of 

depression in a population of veterans interviewed within 48 hours of admission.50 Both 

of these studies were underpowered to detect a clinically important difference in 

symptoms between the two groups. 
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Because of limited power, other studies were unable to adjust for confounding 

factors or to estimate the importance of Contact Precautions in relation to other known 

predictors of depression. The size of association between Contact Precautions and 

depression in our general hospital population was greater than the association between 

depression and other variable, except female gender. 

Because we could not determine the exact timing when depression began, we 

were unable to determine if Contact Precautions identify a group of patients at higher risk 

of depression or if Contact Precautions actually cause a depressive disorder to occur over 

the course of hospitalization. It is known that patients on Contact Precautions generally 

have more healthcare exposure and comorbid illness, factors also associated with 

depressive disorders.204 However, after adjusting for relevant comorbidities, an ICD-9 

diagnosis of depression was still strongly associated with Contact Precautions. 

Depression is a chronic condition that requires two weeks of symptoms to diagnose, so 

most patients identified were likely admitted to the hospital with depression. ICD-9 codes 

are coded on discharge from the hospital and relate to any diagnoses during the hospital 

stay. They cannot be used to distinguish between incident and prevalent depression.  

ICD-9 diagnosis of Anxiety was not associated with Contact Precautions in our 

study. No other studies have examined diagnoses of anxiety, only symptoms in relation to 

Contact Precautions. 47, 53 A possible explanation for the lack of association is that 

symptoms of anxiety are more prevalent than diagnosed anxiety disorders.62 We also 

suspect that anxiety disorders may have been under coded as anxiety was only present in 

3.5% of our hospital population, slightly less than the 4% usually reported in the general 

population. 205 Hospital ICD-9 coding of anxiety is known to be insensitive. 119, 122, 206  
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 In contrast to general hospitalized patients, we found no association between 

Contact Precautions and ICD-9 diagnosis of depression or anxiety in patients admitted to 

an ICU.  This may be in part due to under-coding of depression in the ICU, where more 

immediate life threatening conditions take priority as a limited number of possible billing 

codes can be listed. 202 It is also more difficult to evaluate depression or anxiety in more 

severely ill often unresponsive patients.   

 This study has several limitations. Administrative data was used to define 

depression and anxiety. Depression is an under-diagnosed and potentially under-coded 

condition in hospital inpatients. 207We found that 9.7% of our population received 

antidepressants, of whom 59.9% did not have a diagnosis of depression. However, 

antidepressants may be used for sleep (trazadone) neuropathic pain (TCAs and cymbalta) 

or to treat anxiety. Performing analyses using an outcome of ICD-9 code or 

antidepressant use did not change the strength of association between Contact 

Precautions and depression in general inpatients (data not presented).  

This is the first study to show more frequent ICD-9 diagnoses of depression in 

patients on Contact Precautions. As depression is a chronic condition our results do not 

necessarily prove that Contact Precautions resulted in more depression in hospitalized 

patients. Patients on Contact Precautions are commonly depressed and may benefit from 

screening for depression. Individual hospitals are encouraged to review the potential 

unintended consequences of Contact Precautions as they consider adoption of programs 

that will dramatically increase the use of Contact Precautions such as active surveillance 

culturing for MRSA or other organisms.208, 209  
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Introduction  

 Healthcare-associated infections (HAIs) are associated with increased morbidity 

and mortality in hospitalized patients. 210 Multidrug-resistant (MDR) bacteria are a 

common cause of HAIs. The Centers for Disease Control and Prevention (CDC) 

recommend Contact Precautions (which involve the use of gowns, gloves and single 

rooms, to prevent the spread of MDR bacteria), a position supported by the Society for 

Healthcare Epidemiology of America (SHEA) and the Association for Professionals in 

Infection Control (APIC). 27, 28These guidelines include warnings about potential adverse 

effects of Contact Precautions. The possibility that Contact Precautions might be 

associated with unintended side effects is of growing importance given the growing 

number of patients placed on Contact Precautions as a result of Veterans Affairs and 

state-level screening mandates for methicillin-resistant Staphylococcus aureus (MRSA). 

30-32  

Contact Precautions change the way care is delivered.15, 27  At least three studies 

have observed that healthcare workers visit patients on Contact Precautions 

approximately half as frequently as other patients. 6 Patients on Contact Precautions have 

longer hospital stays, worse measures of quality of care provided and potentially a higher 

frequency of preventable adverse events. 38 

Current CDC guidelines instruct healthcare workers to “counteract possible 

adverse effects on patient anxiety, depression and other mood disturbances” of Contact 

Precautions. 28 A total of 9 observational studies found that symptoms of depression and 

anxiety were more common in patients on Contact Precautions. 6 However, these studies 

were underpowered, utilized inadequate controls or varied ratings of depression, anxiety 
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and mood. 6More recent cross-sectional studies have not found significant differences in 

levels of depression or anxiety in hospitalized patients. 49, 50 There is a sense in the 

general public, as reflected by recent New York Times editorials, that Contact 

Precautions clearly cause depression, anxiety, anger and a sense of isolation. 198, 199 

To date, only one study has attempted to assess the effect of Contact Precautions 

on symptoms of depression or anxiety during the course of a hospitalization. 54 A cohort 

of 51 patients was followed weekly by a psychiatrist who assessed their mood. They 

found an increase in both depression and anxiety in patients after the first week (N=21). 

This study’s findings were hindered by a small sample size, differential enrollment times 

for patients exposed and not exposed to Contact Precautions and not accounting for 

increased length of stay or baseline differences in psychiatric diagnoses. Furthermore, 

clinicians who evaluated the Hamilton Rating Scale for depression and anxiety were 

aware of the study hypotheses.  

Beyond depression and anxiety, many have raised concern that Contact 

Precautions lead to more loneliness, anxiety, boredom, stigma, abandonment, anger and 

frustration.6, 41 Most of these were small, uncontrolled descriptive studies. However, a 

cohort of 32 patients undergoing rehabilitation found more anger in those on Contact 

Precautions.46 

In order to assess the relationship between Contact Precautions and incident 

depression, anxiety and emotions, we conducted a prospective cohort study, measuring 

baseline symptoms of depression, anxiety and emotions at hospital admission and then at 

hospital day three. 
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Methods 

Study Design and Patient Population  

We conducted a longitudinal frequency-matched cohort study of patients admitted 

to general medical and surgical units at the University of Maryland Medical Center 

(UMMC), a 662-bed tertiary-care teaching hospital in Baltimore, MD. This study 

received Institutional Review Board approval from University of Maryland, Baltimore.  

From 1/11/2010  to 11/17/2010, study personnel received a daily list of all adult 

admitted to general medical and surgical services (See Appendix 3: list of admission 

services) within the past 24 hours and an electronic indicator that labeled whether the 

patient was placed on Contact Precautions. In our hospital, Contact Precautions requires 

the use of a disposable gown and gloves for all patient contact.  

Patients on Contact Precautions were approached for enrollment in the study 

within 36 hours of admission. After completing informed consent, patients were 

administered a 36-item questionnaire that requested baseline demographic information, 

medical and psychiatric history, place of residence before hospitalization, the Hospital 

Anxiety and Depression Scale (HADS), and visual analog mood scales (VAMS).  These 

scales are described below. 

On day three, each patient still in the hospital was asked to provide follow-up data 

including HADS and VAMS. After a Contact Precautions patient completed day three a 

newly admitted patient (within 36 hours of admission) not on Contact Precautions from 

the same hospital unit was matched. This frequency matching by floor ensured that 

patients on Contact Precautions and patients not on Contact Precautions had similar 
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levels of care and other unmeasured variables. Every effort was made to follow-up with 

all patients who remained hospitalized on the seventh day and weekly thereafter. 

This study was powered to detect a clinically important difference in symptom 

levels of depression or anxiety. With 148 patients we expected 80% power to detect an 

average difference of 1.5 on both the HADS and VAMS scale. 

 

Measures: 

Symptoms of Depression and Anxiety   

 The Hospital Anxiety and Depression Scale is a 14-item scale with 7 items 

devoted to anxiety and 7 items devoted to depression. HADS was designed to limit the 

interference of somatic problems in the detection of depressive symptoms in medically ill 

patients. 177  Each HADS subscale score (depression and anxiety), ranges from 0-21. A 

score of 0-7 on either measure indicates non-cases on that subscale, and a score of 8 or 

higher on either scale represents possible or probable cases of depression or anxiety 

disorder. 177   The HADS has been found to be reliable and valid in general medical 

patients.177  Previous studies have used a 1.5 difference on both of these scales as a 

minimally important difference.186 At enrollment patients were asked to report symptoms 

over the past week, and on day three they were asked to rate their symptom levels since 

hospital admission. 176 

 

Visual Analog Mood Scales 

 Visual analog mood scales (VAMS) were developed for the following emotions: 

anger, happiness, sadness, confusion and worry. For each mood, a separate scale was 
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created that had a face with an appropriate expression on the left end of the scale and a 

face without emotion on the other end of the scale (to represent neutral). 180 The emotion 

was written under each face. A horizontal line 100mm in length separated each face. 

Distance from the mood of interest was measured in mm. A 0 represented the maximum 

score on the mood scale and 100 represented neutral. 180 Patients were shown an example 

for how to perform VAMS testing before answering questions. 

 

Other Measurements 

Administrative data was obtained from the UMMC central data repository (CDR). 

The UMMC CDR is a relational database containing patients’ administrative, pharmacy 

and laboratory data which is maintained by the University of Maryland Information 

Technology Group. These data have been used in previous epidemiological studies. 22, 165-

168 The primary exposure variable, Contact Precautions was validated by chart review. 

Out of 80 randomly selected charts, the electronic indicator for CP was validated as 96% 

accurate compared to paper records (77/80). 

 

Statistical Analysis 

Differences in baseline characteristics between patients on Contact Precautions 

and patients not on Contact Precautions were compared using chi-square tests for 

dichotomous variables and t-tests or nonparametric tests for continuous variables. Similar 

methods were used to assess the association between covariates and presence of 

depression or anxiety on the HADS scale. All variables that were significantly related to 

Contact Precautions, Depression or Anxiety (α =0.10) in the bivariable analyses were 
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included in the initial multivariable linear regression model. Variables not significantly 

associated with the outcome in each model (Depression or Anxiety symptom score at 

Day 3) were removed from the model, unless we had a priori identified their importance 

to the relationship of interest. A priori variables included age, gender, Charlson 

Comorbidity Index and history of depression or anxiety. Variables were then reinserted in 

the model in the order of expected effect, and if they the factor changed the regression 

coefficient for Contact Precautions by more than 20% (compared to previous model) they 

were left in the model.  

 

Results 

Between January 11, 2010 and November 17, 2010, 528 patients completed the 

HADs measure within 24 hours of admission to UMMC. Of these patients, 296 provided 

follow up information on Day 3 (See Figure 7). Forty percent of Day 1 patients were 

discharged before day three (n=220). Six patients were unable to complete the HADS on 

Day 3, and 10 patients declined to complete Day 3 follow-up. One patient was deceased, 

one patient was transferred to psychiatry, one switched Contact Precautions status and 

five were missed or discharged before study personnel were able to reach them.  
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Figure 7: Flowchart of Patients in Prospective Study 

 

Frequency matching by medical unit of admission for patients who completed 

three days of hospitalization reduced many of the differences seen between Contact 

Precautions and non Contact Precautions patients, particularly the difference in length of 

stay (See Table 16).  
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Patients on Contact Precautions had significantly less education, were less likely 

to own a home, and reported more frequent history of substance abuse and previous 

psychiatric admissions. Patients on Contact Precautions were more likely to be current 

smokers, and there was a trend for more patients on Contact Precautions to report a 

history of anxiety or depression.  

Unadjusted analyses showed mean depression scores using HADS were 

significantly higher in the group on Contact Precautions on Day 1 (6.0 vs. 4.7, p=<0.01). 

There was a trend towards higher HADS anxiety scores on Day 1, but the difference was 

not statistically significant (7.5 vs. 6.7, p=0.08). On Day 3, patients on Contact 

Precautions had higher unadjusted mean depression (6.1 vs. 4.9, p=<0.01) and anxiety 

(7.2 vs. 6.1, p=0.03) scores. The average difference between each group on both the 

depression and anxiety subscale scores were less than 2.  

 In both groups, depression scores on the HADS increased from Day 1 to Day 3, 

and anxiety scores decreased from Day 1 to Day 3.  On Day 7, 28 patients remained in 

CP and 27 not in CP. The group in Contact Precautions had mean day 7 HADS-D scores 

that were 1.3 points higher (p=0.23) than non Contact-Precautions patients and mean 

HADS-A scores that were 1.9 points higher (p=0.13).  (See Figures 8 and 9) 
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Figure 8:  Mean HADS Depression Subscale Scores on Day 1, 3 and 7 
 *vertical lines represent confidence intervals around the mean 

 
Figure 9:  Mean HADS Anxiety Subscale Scores on Day 1, 3 and 7 

*vertical lines represent confidence intervals around the mean 
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Adjusted models showed no significant difference in absolute values of either 

anxiety or depression scores on Day 3.(See Table 17) 

Very few demographic variables had a significant impact on the outcome. The 

variables that most predicted symptom levels of depression or anxiety after three days 

hospitalization was depression or anxiety score on Day 1. Previous psychiatric inpatient 

stay was important to the relationship between Contact Precautions and depression as 

well as anxiety, education, schizophrenia and nursing home stay.  

No relationship was seen between an interaction term of Day 1 subscale score by 

isolation and either depression or anxiety. Excluding the 88 people with a HADs score >7 

on day 1(probable depression) did not change the nature of the relationship between 

Contact Precautions and depression (β=0.64, p=0.10). One hundred and thirty seven 

people had an anxiety score >7 on day 1 (probable anxiety), excluding these people 

reduced our power to detect a significant difference but did not change the relationship 

between Contact Precautions and anxiety (β=0.15, p=0.72). The relationship between 

Contact Precautions and depression or anxiety also did not change if patients with a 

history of depression or anxiety were excluded. (Depression, 87 excluded βCP=0.22, 

p=0.57) (Anxiety, 85 excluded: βCP=0.32, p=0.40).  
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Visual analog mood scales showed few differences between the two groups. (Data 

was missing for between 54 – 64 patients on each scale) No significant differences in 

change scores were seen from Day 1 to Day 3 with each mood showing a change of less 

than 10mm from Day 1 to Day 3. Negative deltas indicated an increase in symptoms as 

0=maximum emotion and 100=neutral. Changes of borderline significance from day 1 to 

day 3 were seen for anger and worry. Anger increased by 3.4 mm in the Contact 

Precautions group and decreased by 2.8mm in the non-Contact Precautions group. Worry 

decreased by 2.8mm in the Contact Precautions group and 9.2 mm in the non-Contact 

Precautions group. No significant differences in percent of people reporting each emotion 

was seen on Day 1 or Day 3, although there was a slight trend towards more anger and 

sadness in patients on Contact Precautions on Day 3. (See Figure 10)  

 

Figure 10: Percent of People Reporting Feelings of Anger, Confusion, Worry, 
Happiness and Sadness Greater Than the Midpoint on Visual Analog Mood Scales 
at Day 3, by Contact Precautions Status 
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Discussion 

 In a large cohort of hospitalized patients, we found that patients on Contact 

Precautions had slightly increased symptoms of depression at baseline. However, over 

the course of three days of exposure to Contact Precautions, no increased incidence in 

symptoms of depression or anxiety was observed. Furthermore, we found no significant 

changes in negative emotions as a result of Contact Precautions.  

Contact Precautions are not randomly applied to hospitalized patients. Standard 

recommendations for use on patients known to have MDR-bacteria select for a group of 

patients who are older, have more underlying diseases, greater severity of illness, more 

exposure to invasive devices and antimicrobials and who are more likely to have been 

transferred between institutions.6 ,15, 38  As a more chronically and severely ill group of 

patients, those on Contact Precautions are also at a greater risk of other associated 

outcomes. With regard to psychiatric health, we found patients on Contact Precautions 

were more likely to have a history of psychiatric admission or substance abuse and there 

was a trend towards more prevalent diagnoses of depression and anxiety.  

Patients on Contact Precautions had slightly increased symptoms of anxiety and 

depression at hospital admission. The observed difference in HADS depression score of 

4.6 vs. 6.2 (1.6 points) is about what may be considered clinically relevant (1.5) and 

represents the difference of answering ‘often’ instead of ‘sometimes’ for one or two 

questions regarding their mood in the week prior to admission. 186 The observed 

difference in HADS anxiety score of 6.8 vs. 7.5 is lower than what is considered 

clinically relevant for the HADS instrument. 186Our unadjusted findings are consistent 
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with previous work finding more depressive symptoms in older adults, spinal cord injury 

patients and medical and surgical inpatients at a Veteran’s Affairs hospital. 46, 47, 50 

The strength of our study was following patients longitudinally during their 

hospital stay to detect incident symptoms and using strict criteria for matching patients at 

the primary endpoint of hospital day three. Using a frequency matching approach to 

identifying patients not on Contact Precautions, we were able to decrease the baseline 

differences between patient groups, as shown in Table 16. The only previous study to 

follow patients longitudinally was by Catalano et al. 54 This study did not enroll all 

patients at time of admission or adjust for more rapid discharge in those not on Contact 

Precautions or more frequent psychiatric diagnoses in patients on Contact Precautions. In 

contrast to most studies, the study by Catalano did not identify any baseline differences in 

depression or anxiety, but did identify an increase in depressive symptoms during the 

course of hospitalization in patients on Contact Precautions. Our results contrast these, 

finding no difference in symptoms of depression or anxiety after three days of exposure 

to Contact Precautions, when baseline confounding factors including admission 

depression and anxiety symptoms were adjusted for with linear regression. We believe 

the methodological reasons discussed above, as well as a larger sample size in our study, 

account for these differences. 

 Emotions posited to underlie depression and anxiety in patients isolated by 

Contact Precautions include confusion, stigmatization, anger, worry and sadness 6,41 

Using the VAMS, a standardized approach to measure patient reported strengths of 

emotions, we assessed patient confusion, worry, anger, happiness and sadness. Without 

adjusting for baseline emotions, we found no absolute differences in day three of 
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hospitalization for happiness, sadness or confusion. The slight differences in anger and 

worry over course of hospitalization is likely clinically insignificant, as a >10% change 

on VAS is a standard for relevance.211, 212This is the first time most emotions have been 

carefully assessed as a factor of patient isolation Our results support that given adequate 

explanation of Contact Precautions, patients do not feel negatively about the intervention. 

41 Theoretically, not finding changes in emotions, supports the lack of observed 

differences in depression and anxiety in that the emotions thought to be mechanisms for 

depression and anxiety were also not effected by Contact Precautions. 

This study has limitations including that it was conducted at a single center. 

Baseline measurement of depression and anxiety were made after admission to the 

hospital and not in the emergency room or community (although the HADS scale we 

used at baseline asked patients to rate their symptoms “over the past week”). In addition, 

no scales have been developed to track changes in symptoms of depression and anxiety 

over short time periods, although previous authors have used the HADS in a similar 

fashion. 176  

 In a large frequency-matched, prospective study, we found hospitalized patients 

on Contact Precautions had slightly more symptoms of depression at baseline but did not 

develop increased depression or anxiety symptoms while on Contact Precautions. 

Furthermore, emotions thought to be affected by Contact Precautions were not different, 

limiting the theoretical mechanism for psychiatric impacts of Contact Precautions. 

Patients on Contact Precautions have a history of more psychiatric conditions, especially 

inpatient admission for psychiatric conditions and may have more symptoms of 
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depression or anxiety at hospital admission, but increased use of Contact Precautions 

would not be expected to increase depression or anxiety in the hospital.  
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VII. DISCUSSION 

 
The papers included in this dissertation represent the first well powered studies to 

examine the relationship between Contact Precautions and delirium, depression, anxiety 

and mood states. The results of our large database studies suggest that delirium and 

depression are more prevalent in patients placed in Contact Precautions, but our 

prospective study suggests that Contact Precautions are not associated with incident 

changes in depression, anxiety or mood states.  

 

A. Current Consensus View of Contact Precautions and Psychological Outcomes  

Contact Precautions require patients be placed in a private or cohorted room. 

Healthcare workers and visitors must wear a gown and gloves when entering the room. 

The intervention is recommended by the Centers for Disease Control (CDC), Society for 

Healthcare Epidemiology of America (SHEA), The Dutch Working Group Infection 

Prevention (WIP) in the Netherlands, and the Joint Working Party in the UK to prevent 

infection, but has been hypothesized to be related to negative patient outcomes. Current 

CDC guidelines acknowledge there may be “possible adverse effects on patient anxiety, 

depression and other mood disturbances” and delirium has been cited as a potential 

adverse effect in geriatric populations. Debates about the effect of Contact Precautions on 

patients outcomes have arisen within the infection control community, and several recent 

New York Times editorials have highlighted the contentiousness of this issue. In most US 

hospitals, all patients who are known to be infected or colonized with methicillin-

resistant staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), and 

resistant Gram negative bacteria are placed on Contact Precautions.1 This dissertation 
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examined prevalence and incidence of delirium, depression and anxiety in patients on 

Contact Precautions. 

 

B. Contact Precautions Are Associated with Increased Incidence of Delirium Over 

Two Years of Hospital Admissions 

Although other authors have suggested Contact Precautions may be a risk factor 

for delirium, no previous study has been designed to address this question. We conducted 

a retrospective cohort of patients admitted to UMMC over two years (n=45,266) and 

observed increased frequency of delirium in patients on Contact Precautions. We found 

that incidence of delirium is higher in patients who change to Contact Precautions during 

their hospital stay, but not in patients who had an indicator for Contact Precautions from 

a previous admission.  

Since the relationship was only seen in patients new to Contact Precautions and 

not those with prior experience on Contact Precautions, the long term use of Contact 

Precautions most likely does not increase the risk of delirium. Instead, being newly 

placed on Contact Precautions is likely a surrogate for sicker patients. Patients who 

moved from an initial non-isolated state to Contact Precautions during their admission 

had longer hospital stays, a higher prevalence of MDR infections, and were more likely 

to die in the hospital or be admitted to an ICU than patients. The increased risk of 

delirium could be because people in Contact Precautions have increased physiological 

risk factors for delirium, or because patients in Contact Precautions may be exposed to 

greater environmental risk factors for delirium. For example, infections are a know risk 

factor for delirium; a matched group of patients with infections in the non-Contact 
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Precautions group was not possible with our data. The group who were placed on Contact 

Precautions during that stay may be a target for intervention and screening tools to detect 

delirium because our results suggest they may be at increased risk for delirium. 

 

C. Contact Precautions Are Associated With Increased Prevalence of Depression 

but Not Anxiety Over Two Years of Hospital Admissions 

Contact Precautions have been associated with increased symptoms of depression 

and anxiety in small studies, but has not been associated with ICD-9 diagnoses of these 

conditions. We conducted a large retrospective cohort (n=36,112) of patients admitted to 

UMMC to assess the relationship between Contact Precautions and diagnoses of 

depression or anxiety. Over two years, we found ICD-9 depression was 40% more 

common in patients on Contact Precautions than patients not on Contact Precautions. No 

association was seen between Contact Precautions and anxiety.  

Several other studies have found increased prevalence of depressive symptoms in 

patients on Contact Precautions, but this is the first study to show more frequent 

diagnoses of depression in patients on Contact Precautions. The fact that no relationship 

was seen in the ICU may be due to under-coding of depression in the ICU, where 

evaluation is more difficult in nonresponsive patients and where more immediate life 

threatening conditions take coding priority. Although our finding contrasts studies which 

have found increased symptoms of anxiety in patients on Contact Precautions, symptoms 

of anxiety are more prevalent than diagnosed anxiety disorders,62 and we suspect anxiety 

disorders may be under-coded in our hospital population. 
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This cross-sectional study cannot determine if Contact Precautions identify a 

group of patients at higher risk of depression or if Contact Precautions actually cause 

more depression. It measures prevalence only. The CDR does not identify at what point 

in time the diagnoses occurred, only that they were present on discharge. Our research 

suggests patients on Contact Precautions are commonly depressed and may benefit from 

screening for depression. The prospective study examining symptom levels of depression 

and anxiety is able to examine temporality in more detail. 

D. Contact Precautions Are Associated With More Symptoms of Depression and 

Anxiety at Baseline but Not Over Time 

Prior to the work presented in this dissertation, no definitive study examining the 

relationship between Contact Precautions and depression or anxiety existed.  We 

conducted a longitudinal, frequency-matched cohort measuring baseline symptoms of 

depression and anxiety and mood states at UMMC. This is the first longitudinal study to 

carefully select non-Contact Precautions patients so they are similar to patients on 

Contact Precautions, and the largest study to date. We found more depression at baseline, 

but no differences were seen in levels of anxiety and depression on Day 3 after adjusting 

for relevant covariates and symptom scores on Day 1. No differences in other mood 

states were seen.  

One striking difference found in the prospective study was the increased history 

of previous psychiatric admissions in patients on Contact Precautions. Patients on 

Contact Precautions have greater severity of illness than patients not on Contact 

Precautions 15 but it appears that Contact Precautions patients also have more history of 

substance abuse, depression and anxiety than patients not on Contact Precautions. History 
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of mental illness and baseline subscale scores were strong predictors of HADS subscale 

scores on Day 3. In the prospective study patients on Contact Precautions reported a 

history of depression 40.3% of the time compared to 14.21% prevalence of ICD-9 codes 

for depression in the non-ICU retrospective population. In both studies, the prevalence of 

depression was higher in the Contact Precautions group than the non-Contact Precautions 

group, however the higher reporting of history of depression in the prospective study is 

likely due to more accurate in self-report vs. coding as well as the fact that history of 

depression probably measures lifetime prevalence and ICD-9 codes represent point 

prevalence around the time of hospital stay. Prevalence of anxiety in the retrospective 

study was 3%, compared to 31.5% of people who reported history of anxiety in the 

prospective study, probably representing severe undercoding in the retrospective as well 

as the above mentioned difference between lifetime prevalence and point prevalence. 

Another explanation is that when patients report a history of depression or anxiety they 

may not be reporting a diagnosable condition.  

Our unadjusted findings of more depression in the Contact Precautions patients 

are consistent with previous work, 46, 47, including our own retrospective study finding 

more ICD-9 codes for depression in hospitalized patients on Contact Precautions. Our 

published study 50 and that of Wassenberg et al (2010) 49 did not see a significant 

difference in symptoms of depression or anxiety; however, our prospective study was 

much better powered to detect a smaller difference in symptoms of depression and 

anxiety and we measured patient variables at uniform points in hospital stay. 49, 50 Unlike 

Gammon and Catalano we did not see a significant difference in depression or anxiety at 

Day 7 or increased depression or anxiety over time. However, we used frequency 
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matching to reduce differences between groups, compared patients at uniform time points 

and adjusted for other demographic and psychiatric factors which the previous studies did 

not. The only prospective study to previously examine symptoms of depression or 

anxiety over time used the HAM-D, a scale which over emphasizes physical complaints. 

In our study, we took care to select the HADS, a measure designed to reduce somatic 

interference in depressive symptom reporting in hospitalized patients. This could be one 

reason our results are different than the previous study.  

Our study shows that Contact Precautions do not lead to increased symptoms of 

depression or anxiety. Based on this study data, the primary mental health concern for 

patients in Contact Precautions should not cause incident differences in depression and 

anxiety, but rather that as a group, patients on Contact Precautions may have more history 

of psychiatric conditions and/or more symptoms of depression or anxiety at hospital 

entry. Increased use of Contact Precautions would not be expected to increase depression 

or anxiety in the hospital.  

E. Strengths and Limitations 

To our knowledge, this dissertation represents the first body of work adequately 

designed and powered to explore delirium, depression, anxiety and mood states in 

patients on Contact Precautions. Despite careful study design and planning, there are 

several limitations to our work. Each of these studies was completed at a single center 

which partially limits our ability to generalize the findings outside of major teaching 

hospitals. The University of Maryland Medical Center may have a different patient 

population than other hospitals, but completing this research at a multi-center study 

would be difficult as few centers have access to a data source such as the CDR which 
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allows us to easily pull information over several years from an administrative database. 

However, the findings of this dissertation were very similar to work we have previously 

published done in the Veterans Affairs hospital, suggesting there may be some 

generalizability beyond the UMMC population. There may be unmeasured confounding, 

however we attempted to identify as many covariates as possible from surveys and 

databases without creating a questionnaire that was burdensome to the patient. 

These studies were also observational and not experimental in nature, however a 

randomized clinical trial examining psychological outcomes of Contact Precautions 

would be difficult and costly to do. A multi-center cluster randomized trial is about to 

begin that will randomize entire ICUs either to Contact Precautions or standard of care 

(Contact Precautions for those with drug resistant organisms). This study will have the 

ability to examine diagnostic codes for depression and anxiety, but given the lack of 

association seen between Contact Precautions and ICD-9 codes for depression and 

anxiety in our retrospective cohort, it is unlikely a difference will be present in an ICU 

population where it is more difficult to diagnose and code for these conditions. The 

outcome of delirium is rare and transient and would require constant monitoring of 

patients.  

Our first two retrospective studies examining prevalence of depression or anxiety 

and the incidence of delirium in the hospital are limited by the nature of administrative 

databases. The under-coding of delirium in the hospital was so severe we were forced to 

rely on a surrogate measure to identify delirium, and we could not examine actual room 

conditions related to Contact Precautions such as orienting objects or the isolating nature 

of the intervention. The surrogate, combining unexplained antipsychotic or restraint use 
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has been previously used in the literature. 170 ICD-9 codes for depression and anxiety 

were also under-coded, and we cannot distinguish between incident and prevalence 

conditions.  

Strengths of the retrospective studies on delirium, depression and anxiety include 

large sample sizes and non-biased coding of outcomes as coders are not aware of study 

hypotheses or patients’ Contact Precautions status. The delirium study is the first to 

examine a relationship between Contact Precautions and delirium in a systematic manner 

and one of the few to examine delirium in a large hospital population. The study of ICD-

9 codes for depression and anxiety is the largest and only hospital wide study of the 

relationship between Contact Precautions and depression/anxiety. It is the only one to 

examine objective ICD-9 codes as an outcome.  

The prospective cohort was the largest study to examine symptoms of depression 

and anxiety in patients on Contact Precautions. This study addressed many of the 

limitations of the retrospective. However, we were unable to examine patients’ symptom 

levels before entry into Contact Precautions, but we did ask patients to rate their 

symptoms “over the past week”. As no scales have been developed to track changes in 

symptom levels of depression and anxiety over short time periods, we used HADS as a 

repeated measure. The scale was developed to be used to rate symptoms over the past 

week, however previous authors have modified the HADS scale to evaluate short term 

symptom changes in the hospital by asking patients to rate “how they feel now”. 176 We 

also were unable to get complete Visual Analog Mood Scales info from many patients 

due to medical problems, such as eye problems, fatigue or weak hands.  
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Despite these limitations, this is the first study powered to detect a clinically 

important difference in symptom levels of depression or anxiety and the largest study to 

date. In addition, the longitudinal nature of the study allowed us to examine symptom 

changes over hospitalization. Frequency matching non-Contact Precautions patients to 

Contact Precautions patients who completed day three by hospital floor helped ensure 

comparability between groups. Other strengths included the use of an objective symptom 

scale designed to reduce somatic bias and collection of and adjustment for previous 

psychiatric history. 

F. Summary and Implications of Research 

These studies suggest delirium and depression are more common in Contact 

Precautions patients, but the intervention does not cause changes in depression, anxiety or 

mood states.  

The message that Contact Precautions do not cause changes in depression and 

anxiety will have an impact in the infection control community.  Our findings have policy 

implications as we found Contact Precautions do not lead to more depression or anxiety. 

These findings should allow for the more liberal application of Contact Precautions. 

Patients newly admitted to Contact Precautions are at higher risk for delirium and 

could be targeted for screening, management and prevention efforts. Since no 

relationship was seen in patients previously placed on to Contact Precautions it appears 

the intervention itself is not associated with delirium. Screening, management and 

prevention for depression in patients on Contact Precautions is also important as early 

identification of depression can help improve outcomes by providing treatment.  
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In conclusion our results finding potential psychiatric differences in patients on 

Contact Precautions are important to healthcare workers and policy makers. Contact 

Precautions identify a group that has greater prevalence of delirium, depression and 

symptoms of anxiety. However, the use of Contact Precautions does not lead to more 

depression or anxiety.   

Future studies are needed to examine other adverse events in Contact Precautions 

and to explore screening strategies and targeted psychiatric interventions for patients on 

Contact Precautions. These studies should include reviews of adverse events in patients 

on Contact Precautions and educational interventions to improve detection of depression 

and treatment alongside medical comoribdities. It is important to consider unintended 

negative outcomes of hospital interventions including depression, anxiety and mood 

disturbances.  
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IX. APPENDIX 2: CODES TO IDENTIFY PSYCHIATRIC DISORDERS 

 
Schizophrenia: 295.0, 295.1, 295.2, 295.3, 295.4, 295.5, 295.6, 295.7 
or 295.9  
 
Psychotic Disorder: 290.8, 290.9, 293, 297, 298, 780.1  
 
Bipolar Disorder: 296, 296.0, 296.1, 296.4, 296.5, 296.6, 296.7, 298.8, 
296.80, 296.81, 296.89, 296.9, 301.13  
 
Depressive Disorder:: 296.2, 296.3, 296.82, 296.9, 300.4, 311  
 
Dementias: 290.0, 290.1, 290.10, 290.11, 290.12, 290.13, 290.2, 
290.20, 290.21, 290.3, 290.4, 290.40, 290.41, 290.42, 290.43, 290.8, 
290.9, 294.0, 294.1, 294.10, 294.11, 294.8, 294.9  
 
ETOHdrug:.0, 291.1, 291.2, 291.3, 291.4, 291.5, 291.8, 291.81, 
291.82, 291.89, 291.9, 292.0, 292.1, 292.11, 292.12, 292.2, 292.8, 
292.81, 292.82, 292.83, 292.84, 292.85, 292.89, 292.9  
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X. APPENDIX 3: LIST OF ADMISSION SERVICES FOR PROSPECTIVE 

STUDY 
* MEDICAL 
* SPINAL CORD INJUR 
* TRAUMA BRAIN INJU 
* SURGERY INPATIENT 
CANCER CENTER-BMT 
CANCER CNTR ONCOLOG 
CARDIAC SURGERY 
CARDIOLOGY 
DAS HOSPITALIST 
FAMILY MEDICINE 
GENERAL SURGERY 
GENERL INTERNAL MED 
HOSPITALIST SERVICE 
MED 
MEDICAL SUBSPECIAL 
MEDICINE TRANSPLANT E 
NEPHROLOGY 
NEUROLOGY 
NEUROSURGERY 
ORGAN TRANSPLANT 
ORTHOPEDIC 
S-VENTILATOR 
SHOCK TRAUM-TEAM A 
SHOCK TRAUMA-TEAM B 
SHOCK TRAUMA-TEAM C 
SHOCK TRAUMA-TEAM D 
SOFT TISSUE STC 
SURGICAL ONCOLOGY 
THORACIC SURGERY 
VASCULAR 
VIROLOGY 
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XI. APPENDIX 4: VISUAL ANALOG SCALES (NOT TO SCALE) 
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XII. APPENDIX 5: ANTIPSYCHOTICS USED IN ANALYSES 

 
Typical Antipsychotics  
Chlorpromazine 
Fluphenazine 
Fluphenazine Decanoate 
Fluphenazine Enanthate 
Fluphenazine HCL  
Haloperidol 
Haloperidol Decanoate 
Loxapine 
Molindone 
Perphenazine 
Prochlorperazine 
Thioridazine 
Trifluoperazine  
 
Atypical Antipsychotics  
Aripiprazole 
Clozapine 
Olanzapine 
Olanzapine ODT 
Paliperidone ER 
Quetiapine 
Risperidone 
Risperidone ODT  
Ziprasidone 
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