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Abstract 

The purpose of this study was to evaluate the effect of 

three different lighting environments on the patients in a 

Coronary Care Unit (CCU). The sample consisted of 45 subjects 

with the diagnosis of myocardial infarction (MI), angina, or 

rule out MI. Three different groups (n=lS each group) were 

utilized to evaluate rooms with naturally lighted windows 

(NLW), artificially lighted windows with day/night sequencing 

(ALW), and artificial windows with n.o artificial back-lighting 

(AW). Room assignment was made by admissions clerks, who were 

not aware of the study, in the normal way. Patients who met 

the study criteria and gave informed consent were asked to 

complete the Hospital Anxiety Depression Scale (Zigmond & 

Snaith, 1983) after a stay of approximately 48 hrs. 

Results of the study did not demonstrate significant 

difference in anxiety and depression between the three groups. 

Anecdotally, three subjects in the AW group developed 

confusion and had to be dropped from the study. This supports 

earlier research by Wilson (1972) finding increased rates of 

confusion among patients assigned to windowless rooms. 

vi 



Table of Contents 

Page 

De_dication . ............................................... iii 

Acknowledgements . .......................................... iv 

Permission for Photocopying ................................. v 

Abstract . .................................................. vi 

List of Tables .....•.................................•..... ix 

Chapter 1 Introduction ........•............................. 1 

Purpose ........................................ 2 

Significance ................................... 3 

Assumptions .................................... 4 

ResearchHypotheses .•.......................... 4 

Definition of Terms ............................ 4 

Chapter 2 Review of the Literature .......................... 6 

ICUPsychos is ................................. 6 

Presence or Absence of Windows ................ 6 

Light . ........................................ 7 

Chapter 3 Theoretical Framework ........................ , .. 10 

Chapter 4 Methodology . .................................... 13 

StudyOverview .............................•. 13 

ResearchDesign .........•.............•...... 13 

ResearchSetting . ........................... . 15 

Sample . ..................................... . 16 

Procedure . ................................... 17 

Instrument . .................................. 17 

Protection of Human Subjects ................. 19 

Chapter 5 Data Analysis ........•......••..•......•...•.... 21 

vii 



Chapter 6 Discussion ...................................... 27 

Interpretation of Findings ................... 27 

Implications ............................•...• 28 

Limitations ... ............................... 28 

Recommendations ............................•. 2 9 

References . ................................................ 30 

Appendices . ............................................... 34 

Appendix A Informed Consent .................••. 35 

Appendix B Hospital Anxiety Depression 

Scale ( HADS) ...................•.... 39 

Appendix C Letter of permission to use HADS ..•• 44 

Appendix D Demographic Profile ................. 46 

Appendix E Hospital Authorization .........•.... 48 

Appendix F Medical Staff Memo ..........•....... 50 

Appendix G Medical College of Georgia 

Human Assurance Committee 

Authorization ..........•............ 52 

Vl..i,. 



List of Tables 

Page 

1. A Graphic Illustration of the Nonequivalent 

Control Group, Post-Test Only Design .•................. 14 

2. A Summary of Exclusion From the Study by Reason and 

Group .................................................. 21 

3. A listing of the Demographic Data for the Naturally 

Lighted Window Group (NLW) .............................• 22 

4. A Listing of the Demographic Data for the Artificially 

Lighted Window Group (ALW) ............................• 23 

5. A Listing of the Demographic Data for the Artificial 

Window Without Back-lighting Group (AW) ............... 24 

6. ANOVA Summary Comparison of Mean Scores on the 

Hospital Anxiety Depression Scale (HADS) ................ 25 

ix 



Chapter 1 

Introduction 

Coronary care units (CCU) have been in existence since 

the late 1960s. The early units were designed to facilitate 

continuous patient observation and rapid response of nurses to 

correct life-threatening situations. However, with evolving 

environmental milieus, -new problems were s'oon recognized. 

Psychological hazards due to the lack of privacy and sensory 

alterations, presented themselves in these new nursing units 

(Hackett, Cassem, & Whishnie, 1968). Such environmental 

related problems with patients in the CCU have been well 

documented. 

care unit 

The most extreme cases are labeled "intensive 

(ICU) psychosis" and are characterized by 

delusional, confused, or combative behavior (Risenmay, 1986). 

The two most commonly identified problems are sensory overload 

and sensory deprivation. Factors such as lack of sleep, 

disturbance of normal sleep-wake cycles, and interruption of 

the circadian rhythm have all been identified as plausible 

contributors to these problems (Blacher, 1980; -McKinnon

Kesler, 1983; Moore, 1989; Noble, 1979). Attention has also 

been given to the effects of noise (Hansell, 1984; Noble, 

1979) and isolation from families (Dracup, 1988). 

The presence or absence of windows has sometimes been 

singled out as having a significant effect on patient 
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outcomes. While there have been anecdotal reports of 

increased confusion in windowless rooms, few studies have been 

made of patient groups which compared some type of 

environmental intervention to the preferred environment of 

naturally lighted windows. Wilson (1972), using two groups 

(n=S0), and Keep (1977) have associated the absence of windows 

in the intensive care setting with an increased incidence of 

confusion. Ulrich (1984) found an increased length of stay 

(LOS) in surgical patients (n=23) who viewed a blank wall 

compared to surgical patients (n=23) with a pleasant view. 

Postulated reasons for the problems in windowless rooms have 

been: (1) absence of the natural light having a neuro-hormonal 

effect on sensorium (Keep, 1977) and/or (2) the absence of 

day-night sequencing affecting the body's natural rhythms 

(Burgener, 1985; Dootson, 1990). Few studies have been 

conducted to evaluate the effects of environmental 

manipulations in similar practice setting on the degree of 

anxiety and depression, potential precursors to the more 

extreme "ICU psychosis." This study addresses that gap in 

data collected under the controlled conditions requisite to 

the process of scientific inquiry. 

Purpose 

The purpose of this study was to compare the effect of 

artificially lighted windows maintained with day-night 

sequencing, versus naturally lighted windows, on depression 

and anxiety in patients in a CCU. Since the development of 

ICU psychosis is a gradual process, it may represent an 
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extreme degree of anxiety that can develop in ICU/CCU patients 

when environmental cues are missing. 

Significance 

As hospitals have expanded, construction has sometimes 

necessitated the loss of windows. Keep (1977), after a years' 

experience in a windowless unit, noted that the effects of 

windowless rooms were less than desirable. In later 

construction of CCUs, many of the early problems with time 

orientation and noise have been corrected with private rooms, 

clocks, and calendars (Dracup, 1987). It is more difficult, 

however, to correct for the absence of windows in terms of 

day-night orientation. Two institutions were identified in 

the literature that have tried substitute picture windows with 

day-night sequencing (Diekstra, Stubbe, & Willemsteyn, 1986; 

Seligmann & Buckley, 1990). One of these institutions studied 

the effect of a lighted panel on orientation and reported 

favorable results in the experimental group (Diekstra, et al, 

1986) • 

The importance of windows is supported by a federal law 

that requires that all hospital inpatient rooms being 

remodeled or constructed after 1977 have a window or skylight 

(Seligmann & Buckley, 1990). However, CCUs and ICUs built 

prior to this law currently ·may have windowless units. 

Substantiation of the importance of naturally lighted windows 

or identification of an acceptable substitute would assist the 

nursing community in implementing improvements in the 

patient's environment in those instances where windowless 



rooms still exist. In reviewing the literature there is a 

paucity of reports on measured anxiety and depression 

exhibited by patients in the CCU. This study will also add to 

this research base. 

Assumptions 

For the purpose of this study, the following assumptions 

were made: 

1. There is an optimal patient environment that will· 

reduce patients' anxiety and depression. 

2. Minimizing patients' anxiety and depression will 

improve patient outcomes. 

Research Hypotheses 

The following hypotheses were formulated to guide. this 

inquiry evaluating the effect of various lighting conditions 

on the patient in the CCU: 

1. Patients in the rooms with naturally lighted windows 

(NLW) will score lower on the Hospital Anxiety 

Depression Scale (HADS) than patients in rooms with 

either artificially lighted windows with day-night 

sequencing maintained (ALW) or artificial windows 

without lighting for day-night sequencing (AW). 

2. Patients in the AW group will have the highest score 

on the HADS. 

Definition of Terms 

Anxiety is a state of mind characterized by apprehension or 

uneasiness (Morehead & Morehead, 1972). 

Day-night sequencing is a situation created artificially that 
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simulates the real phases of day and night by creating a light 

behind an artificial window that automatically comes on in the 

morning and goes off at night. 

Depression is a state of unwarranted emotional dejection 

(Morehead & Morehead, 1972). 

ICU psychosis is a state of extreme agitation characterized by 

confusion, combativeness or delusional behavior (Risenmay, 

1986). 
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Chapter 2 

Review of the Literature 

ICU Psychosis 

Much attention has been paid to sensory/perceptual 

alterations in the critical care environment (Easlon & 

Mckenzie, 1988; Ellis, 1971; Wilson, 1972). It is well 

documented that ICU psychosis, a state characterized by 

confusion and/or hallucinations, occurs in the surgical ICU, 

and to a lesser extent, in the CCU. Anxiety and depression 

are also found in the patient in the ICU/CCU (Blacher, 1980; 

Hackett, et al, 1968; Kinzinger, 1993). Plausible 

contributors to this problem include sensory imbalance, 

deprivation or overload (Dootson, 1990; Dracup, 

MacKinnon-Kesler, 1983; Moore, 1989; Worrell, 1977). 

1988; 

Sleep 

deprivation, isolation, and noise 

implicated and reviewed (Hansell, 

Noble, 1979). Few studies have 

levels have also been 

1984; MacGonical, 1986; 

evaluated the degree of 

anxiety and depression or manipulated environmental factors 

that could contribute to the development of these states which 

could be precursors of the more extreme state of ICU 

psychosis. 

Presence or Absence of Windows 

Three studies focused on the presence or absence of 

windows as a factor in patient outcomes. Wilson ( 1972) 
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compared fifty patients in an ICU with windows to fifty 

patients in an ICU without windows for the incidence of ICU 

psychosis. The two ICUs were in the same community with 

comparable nursing staffs. The medical staff was the same for 

both groups. All of the patients had major surgery and 

general anesthesia. The incidence of ICU psychosis was 9% in 

the unit with windows and 40% in the unit without windows. 

Ulrich ( 1984) compared two matched sets of surgical 

patients undergoing cholecystectomy (n=23). One group had a 

pleasant view from their window of a nature scene with more 

direct natural light and the other viewed only a blank wall. 

The group of patients with the pleasant view with more direct 

natural light had a significantly shorter LOS. Additionally, 

fewer negative comments related to the patients• mental state 

were noted in the nurses' notes about the patients, and there 

was less use of potent narcotics. 

Diekstra, et al (1986) placed lm x 3m slide panels with 

different scenes on a blank wall facing the ICU patients. The 

fake windows were framed with curtains and a light was 

switched on at 7:30 AM and off at 10:30 PM. A six month study 

period was used in which the lighted panels were used during 

the 1st, 3rd, and 5th months (experimental group). The panels 

were covered by a curtain during the 2nd, 4th, and 6th months 

and no light was used behind it (control group). Patients had 

to speak the native language; have a LOS of> 24 hrs; age> 14 

yrs.; and no history of serious psychiatric or cognitive 

disorders. The two groups were similar in composition with an 
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average LOS of 96 hrs. Orientation was assessed every shift 

by the nurses in a standard format and at the time of 

transfer. There was a slight positive trend in the 

experimental group in regard to orientation to place. 

Light 

Light is a naturally occurring wave that has a recognized 

effect on bodily rhythms and responses. It is part of the 

environment in which man lives, and plays an important part in 

maintaining heal th. There is an identified and supported 

connection between the reduced amount of bright light during 

the winter months and some affective disorders known as 

seasonal affective depressive disorders (SADD) (Lam, Kripke, 

& Gillin, 1989). The efficacy of light therapy, consisting of 

sitting in front of a lighted panel for varying therapy 

intervals is well accepted, but the mechanisms and 

pathophysiology involved remains controversial (Bleher & 

Rosenthal, 1989; Lam et al, 1989; Lahmeyer, 1991). 

Light of varying wave lengths and intensities has been 

evaluated by nursing researchers both as treatments and as it 

is normally used for luminescence. Malinski (1986) evaluated 

the preference for different light frequencies by hyperactive 

children. No statistical differences in preference was found 

between the groups. 

McDonald (1986) evaluated the effect of red light waves 

versus blue light waves on patients (N = 60) with rheumatoid 

arthritis. The subjects were female between the ages of 40 

and 60. There was a decrease in pain associated with length 
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of exposure to the blue light frequency. 

Kolanowski (1990) evaluated the effects of two different 

artificial light sources on motor activity in the elderly (N 

= 50). The light sources used were broad spectrum fluorescent 

lighting and warm white fluorescent lighting. No statistical 

difference was found in the motor activity rating scale; but 

in patient interviews, 66% preferred the broad spectrum 

lighting because it was brighter. 

Light as a treatment modality is still under 

investigation as some positive trends were noted between some 

groups, although there was no statistical difference. There 

is thought that prolonging the treatment times under the 

various lighting conditions could produce a statistically 

significant difference. 
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Chapter 3 

Theoretical Framework 

Malinski ( 1986) noted that the healing milieu is as 

important as the healing modality. 

Science of Unitary Human Beings, 

According to the Rogers' 

individuals should be 

evaluated as a whole with their environment. A person does 

not exist in a firmly delineated place or time. Human beings 

are part of the larger energy field of the environment; they 

are an irreducible whole (Rogers, 1986). The principles of 

homeodynamics have evolved with clarification of Rogers' 

(1986) theory. These principles are as follows; 

Principle of Resonancy 

Principle of Helicy 

The continuous change from lower to 

higher frequency wave patterns in 

human and environmental field~. 

The continuous, innovative, 

unpredictable increasing diversity 

of human and field patterns 

characterized by non-repeating 

rhythmicities. 

Principle of Integrality The continuous mutual human field 

and environmental field process. 
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In this study the investigator was attempting to test the 

principle of integrali ty. What is the patterning 

(recognizable characteristics exhibited as human beings 

interact through the process of living) in the different 

environments within the CCU? A myriad of factors can affect 

the energy exchange and patterning of this human process. 

Nursings' role is to facilitate the human-environment 

interchange to promote optimum health. 

Can the substitution of artificially lighted windows with 

day-night sequencing reduce the problems associated with the 

lack of windows? Economic times may dictate the need for 

cost-saving renovation of existing buildings rather than 

construction of new buildings. If naturally lighted windows 

contribute to better patient outcomes, more weight can be 

given to planning for this aspect of the patient environment. 

If there is an acceptable alternative, then validation needs 

to be done to support this alternative. 

Light is an energy wave and is an integral part of the 

human-environment continuum. There are differences in the 

light waves associated with natural light and the light waves 

associated with·artificial light, It therefore follows that 

differences could exist in the patterning of the human being 

in the different environments. 

In summary, it is postulated that there is a difference 

in the human field pattern, as measured by anxiety and 

depression, in the environments that vary in the availability 

of natural light. The human-environment continuum with the 
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natural light will demonstrate patterning that demonstrates 

less anxiety and depression as measured by the HADS. 
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Study Overview 

Chapter 4 

Methodology 

This study evaluated the effect of different lighting 

environments on patients in coronary care units. The three 

lighting environments were: ( 1) naturally lighted windows; ( 2) 

artificially lighted windows with day-night sequencing; and 

(3) artificial windows with no back-lighting. It was 

hypothesized that subjects experiencing natural lighting (NLW) 

would demonstrate lower levels of depression and anxiety than 

those experiencing artificial lighting with day-night 

sequencing (ALW). Furthermore, it was hypothesized that those 

subjects experiencing artificial windows with no back-light 

(AW), essentially a windowless room, would demonstrate the 

highest level of anxiety and depression of the three groups. 

Depression and anxiety were measured by the Hospital Anxiety 

Depression scale (HADS) developed by Zigmond and Snaith 

(1983). 

Research Design 

This study utilized a non-equivalent control group, post

test only design as illustrated in Table 1. Polit and Hungler 

(1987) identified this quasi-experimental design as a 

practical method of study for the nursing setting. 
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Table 1 

A Graphic Illustration of the Nonequivalent Control Groups, 

Post-Test Only Design 

Sample Intervention Post-Test 

n=l5 Xl 0 

n=l5 X2 0 

n=l5 X3 0 

Total= 45 

X = Intervention 

Xl = Naturally Lighted Windows 

X2 = Artificial Window with Day-Night Sequencing 

X3 = Artificial window without back-lighting 

O = Post-test completed to assess anxiety and depression 

The threats to internal validity in this study were 

history, selection, and mortality. This researcher attempted 

to control for history by eliminating subjects with 

confounding clinical conditions such as pre-exi!?ting 

depression, confusion, debilitating chronic illness, or 

subjects who had complications associated with the current 

admission as outlined under exclusion criteria. An attempt 

was also made to collect data in all three groups concurrently 

to eliminate potential seasonal effects between groups. The 

same nursing and medical staff cared for all patients. 

Selection remained a threat since it was not possible to 

randomize room assignment. All room assignments were made by 

an admissions clerk based on room availability. During the 
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study period two rooms, one in each of the artificial window 

groups, were occupied by patients for a longer term (4-6 weeks 

as opposed to 3 days) than usual. Therefore, the natural 

admissions process routed more potential subjects to the rooms 

occupied by the NLW potential group. Other than this 

unavoidable problem, rooms were assigned in the usual way by 

the clerk. Because of these circumstances, however, 

similarity of the groups could not be assured. 

Mortality was a potential problem in the AW group due to 

the fact that three patients who became confused were 

eliminated from the study before completing the assessment 

tool. 

Research Setting 

The setting for this research was a community hospital 

with 525+ beds in the Southeast. The specific unit was an 8 

bed coronary care unit (CCU). , Due to construction, 4 rooms 

lost the naturally lighted windows. In collaboration with the 

construction engineer, artificial windows were installed in 

the now windowless rooms. The artificial windows were 22.5" 

wide x 35" long and covered with an opaque plastic covering 

with simulated window panes. These windows were illuminated 

by one GE Cool White 20 WATT fluorescent bulb. Regular window 

mini-blinds were used in order to mute the light further when 

needed. The light source was regulated by a timer to come on 

at 7:00 AM and turn off at 9:00 PM. For the purpose of this 

study, rooms 1-4, the natural_ly lighted rooms constituted the 

NLW group potentials. The artificial simulation of day-night 
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sequencing was left intact in rooms 5 and 6 to comprise the 

ALW group. The light source was turned off in rooms 7 and 8 

to comprise the AW group. 

Sample 

In order to be enrolled as participants in the study, 

subjects had to meet the following selection criteria: 

1. Be admitted to the CCU with the admission diagnosis of 

myocardial infarction (MI), rule out MI, or angina-. 

2. Be at least 21 years old. 

3. Be able to speak, hear, read and understand English. 

4. Have a LOS of at least 48 hours. 

5. Have no previous or current diagnosis of depression or 

evidence of confusion. 

6. Have no episodes of cardiac arrest, shock, or 

conditions requiring invasive monitoring or other 

invasive procedures. 

7. Have no other debilitating chronic illness. 

Any potential subject who became confused was eliminated from 

the study sample. All potential subjects were invited to 

participate in the study by the investigator. Due to the need 

for the informed consent, it was not possible to involve other 

staff in data collection. There were occasions when potential 

subjects were not approached due to the unavailability of the 

investigator. (See table 2 in chapter 5 for a summary of the 

exclusion data.) Data was collected in all three groups 

concurrently until there were 15 subjects in each group. 
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Procedure 

Data collection was accomplished during an 8 month period 

beginning August, 1992. Potential records were evaluated 

daily by this investigator Monday through Friday except for 

sporadic 4-5 day absences related to days off. Potential 

subjects were identified based on previously described 

criteria and informed consent was obtained (see Appendix A). 

The HADS (Appendix B) was then administered after a LOS of 

approximately 48 hours. All subjects completed the HADS prior 

to transfer. 

Prior to data collection subjects were reminded of the 

following: (1) completion of the questionnaire should be based 

on how they feel at the present time after being a patient in 

the CCU and (2) there were no right or wrong answers. Five of 

the subjects ( 1 NLW, 1 ALW, and 3 AW) requested that the 

investigator read the questions to them. This was done, but 

no further explanations were given for any of the questions by 

the investigator. The questionnaires were collected by the 

investigator after completion and any further questions were 

answered at that time. 

Instruments 

A demographic profile (Appendix C) was completed on each 

patient, and a matching identification number was assigned to 

both the demographic data sheet and the corresponding HADS 

questionnaire. The demographic information included age, sex, 

previous ICU/CCU stay, previous MI, admission date, group, 
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assigned number, and current date. 

The Hospital Anxiety Depression scale is a questionnaire 

developed by Zigmond and Snaith (1983) for use in non

psychiatric hospital departments. Permission for the use of 

the instrument was obtained from Dr. Snaith (see Appendix D). 

The questionnaire is designed with two sub-scales of seven 

questions related to the tested states combined in a self

administered format. Scores for each question range from 0-3. 

Total score of 7 or less indicates no problem. A score of 8-

10 in one of the two sub-scales indicates a possible increased 

anxiety or depression and a score of 11 or more on one of the 

sub-scales indicates definite increased anxiety or depression. 

Internal validity was established by Zigmond and Snaith 

on a SO-patient sample. Each individual item was correlated 

(Spearman) to the total score of the remaining items. 

Correlation for the anxiety items ranged from 0.76 to 0.41 

(significance of P < .01). Correlation on depression items 

ranged from 0.60 to 0.30 (significance of p < .02). Sqores 

were then established and correlated to the interviewer 

assessment of the mental state for determining scoring levels 

for the presence of anxiety and depression. Reliability was 

established by administering the questionnaire to a second SO

patient group. The proposed scoring levels were used and 

compared to the interviewers assessment findings and results 

were similar to the first group. A strong correlation was 

also found between score and severity when correlated with the 
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viewer assessed state (anxiety r=.74; depression r=.70) with 

a significance of P < .001. 

Protection of Human Subjects 

Protection of human rights was assured by use of written 

informed consent (Appendix E). Since the literature (Wilson, 

1972; Keep, 1977) indicated an increased incidence of 

confusion in windowless rooms, special precautions were taken 

to inform the nursing staff to observe for any evidence of 

confusion. If this occurred they were to re-institute the 

day-night sequencing by turning on the timer switch or by 

moving the patient to a naturally lighted room. 

The nursing research committee of the institution 

reviewed and approved the research proposal with the informed 

consent and plan for interrupting participation if patients 

became confused. Notification of the medical cardiology staff 

was accomplished as recommended by this committee by 

distribution of a memo (Appendix F) with a time period for 

comments or declination of participation by their patients. 

In addition, this investigator talked with a representative of 

each of the cardiology groups before implementing the proposed 

study. This study proposal was also approved by the Human 

Assurance Committee of the Medical College of Georgia 

(Appendix G). 

Anonymity was assured by assigning matching research 

group numbers to the demographic page and the questionnaire 

for data analysis. Nursing staff were provided with 

information about the study at staff meetings including the 
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need 'to keep the lights turned off in rooms 7 & 8, and the. 

need to observe closely for any untoward effects. 
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Chapter 5 

Data Analysis 

During the 8-month study period a total of 66 potential 

subjects were identified based on previously discussed 

selection criteria. Of this potential population, 45 patients 

were enrolled as participants. Table 2 lists the exclusion of 

potential subjects by reason and group. 

Table 2 

A Summary of Exclusion from the Study by reason and Group 

Reason 

Patient Refusal 

Investigator not available 

Became confused 

NLW 

2 

5 

ALW 

1 

7 

AW 

1 

2 

3 

Demographic data are outlined by group in Tables 3, 4, 

and 5. Analysis of variance between groups found no 

statistically significant difference between groups, f (2, 

42), p >.05, in age, male/female distribution, or diagnosis. 

There was a statistically significant difference between 

groups, f (2, 42) p < .03, in the experience of previous 

ICU/CCU stay. The AW group had 7 patients with a previous 

stay, whereas, the NLW and ALW groups had 1 and 2 patients 

respectively with a previous stay. 
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Table 3 

A Listing of the Demographic Data for the Naturally Lighted 

Window Group (NLW) 

Subject Total Previous 

# Anxiety Depress. Score Age Sex Stay Diag 

1 10 5 15 48 M y MI 

2 6 9 15 57 M N MI 

3 4 6 10 53 F N MI 

4 0 2 2 56 F N MI 

5 9 8 17 78 M N MI 

6 4 1 5 54 F N MI 

7 6 5 11 34 M N MI 

8 7 11 18 51 M N MI 

9 8 8 16 50 F N MI 

10 8 4 12 46 M N MI 

11 8 10 18 40 M N MI 

12 8 10 18 39 M N MI 

13 10 11 21 84 F N MI 

14 7 6 13 64 M N MI 

15 0 0 0 84 M N Ang. 

Mean 6.3 6.4 12. 7 55.9 
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Table 4 

A Listing of the Demographic Data for the Artificially Lighted 

Window Group (ALWl 

Subject Total Previous 

* Anxiety Depress. Score Age Sex Stay Diag 

1 1 2 3 64 M N MI 

2 7 2 9 75 M N MI 

3 2 1 3 52 M N MI 

4 8 1 9 47 M N MI 

5 9 2 11 43 M N MI 

6 8 3 11 75 F y MI 

7 2 2 4 73 M N MI 

8 3 1 4 54 M N Ang. 

9 8 3 11 58 M N MI 

10 10 4 14 52 M y MI 

11 3 0 3 75 M N MI 

12 2 5 7 58 M N MI 

13 6 5 11 44 M N MI 

14 4 6 10 74 F N MI 

15 9 4 13 45 M N MI 

Mean 5.5 2.7 8.2 59.3 
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Table 5 

A Listing of Demographic Data for the Artificial Window 

without Back-lighting Group /AW} 

Subject Total Previous 

# Anxiety Depress. Score Age Sex Stay Diag. 

1 6 1 7 56 M y MI 

2 2 0 2 47 M N MI 

3 5 6 11 73 F N Ang. 

4 3 1 4 55 M N MI 

5 13 8 21 45 M N Ang. 

6 4 4 8 49 M y MI 

7 9 3 12 48 M N MI 

8 3 1 4 84 F y MI 

9 18 13 31 51 M y MI 

10 3 3 6 55 M N MI 

11 5 10 15 72 F N Ang. 

12 8 4 12 41 M y Ang. 

13 2 2 4 54 M y MI 

14 7 5 12 67 M y Ang. 

15 1 2 3 78 F N MI 

Mean 5.9 4.2 10.1 58 



The hypotheses that directed this research were as 

follows: 1) the patients in the NLW Group will score lower on 

the HADS than patients in the ALW and AW Groups and; 2) the 

patients in the AW Group will score the highest on the HADS. 

According to Polit and Hungler (1987) the one way analysis of 

variance (ANOVA) is the appropriate statistical test to use 

when evaluating interventions in three groups in which 

individual differences may contribute to differences in mean 

scores. 

The results indicated no significant statistical 

differences (see Table 6 for ANOVA summary), E (2, 42) = 2.04, 

p >.10. An alpha level of .05 was accepted as the level of 

significance, therefore, neither of the hypotheses were 

supported. 

Table 6 

ANOVA Summary Comparison of Mean Scores on the Hospital 

Anxiety Depression Scale {HADS) 

Source of Variance ss DF 

Between 155.73 2 

Within 1606.27 42 

Total 1762 44 

MS 

77.87 

38.24 

F 

2.04 

*An alpha level of .05 requires an E (2, 42) of 3.23 

Additional Analysis 

p 

>.10* 

Also of note is the fact that three of the subjects in 

the potential patient population for the AW Group (essentially 

a windowless room) , developed confusion and had to be 
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discontinued from participation as study subjects. This was 

consistent with earlier research by Wilson (1972) and Keep 

(1,977) which recognized an increased rate of confusion in 

windowless units. 

Surprisingly, the incidence of scores supporting an 

increased level of anxiety or depression (11 or greater for 

each sub-scale) were small in this sample. In looking at the 

combined groups as one sample (N = 45) of uncomplicated CCU 

patients, only 3, (6%), had depression scores equal to or 

greater than 11, and only 2,(4%), had anxiety scores equal to 

or greater than 11. one can only contend that medication 

ingestion, selection criteria, or other contextual variables 

may have accounted for this unexpected lack of anxiety and 

depression. Further study should be done in the area of 

measured anxiety and depression in this patient population of 

uncomplicated Mis. 
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Chapter 6 

Discussion 

An interpretation of research findings is provided in 

this chapter and implications for nursing research are 

offered. In addition, limitations of the study are outlined 

as well as recommendations for future research. 

The purpose of this study was to compare the effect of 

three different lighting environments on the anxiety and 

depression levels of individuals in the CCU as measured by the 

HADS, The theoretical basis for this study was provided by 

Rogers' principle of integrality. More specifically, man is 

viewed as inseparable from his environment, with each changing 

in mutual process as the two fields evolve over time. 

Interpretation of Findings 

No statistically significant difference was demonstrated 

between the three groups of patients related to the mean score 

for anxiety and depression. Anecdotally, when the 

questionnaires were collected, the following comments were 

noted: 

-10 of the 15 subjects in the ALW group did not realize 

that they had an artificial window 

-12 of the 15 subjects in the AW Group stated they would 

have liked a "real window" 

-3 of the 15 subjects in the AW group stated that the 
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absence of the window hadn"t bothered them. 

The previous research ( Wilson, 1972) that identified a 

significant increase in confusion in windowless rooms was 

given added support by the development of confusion in three 

of the patients in the AW potential subject pool. 

Implications 

Since statistically 

found, the data suggests 

suggested, that lighted 

significant differences were not 

that, as Diekstra, et al (19.86) 

window panels with day-night 

sequencing may be a plausible alternative in units that do not 

have windows. If this simple and inexpensive alternative can 

decrease the incidence of confusion, it warrants careful 

consideration. 

Limitations 

The limitations identified in this study are as follows: 

1. Convenience sampling was used rather than a random 

sampling technique. Thus, the three groups lacked homogeneity 

in terms of diagnosis and previous stay. 

2. It is acknowledged that there may be other confounding 

contextual variables operating within the setting which may 

have affected anxiety and depression in this setting. 

3. Since populations were small, extremely high or low 

scores had a significant effect on the actual mean scores of 

the groups. 

4. Record was not made of the medications the patients 

were receiving. It is known that certain cardiac medications 

as well as narcotics and sedatives can have an effect on state 
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of mind. One would expect this to be evenly distributed 

between groups, but it cannot be assured. 

Recommendations 

Based on results and limitations of this study, the 

following recommendations for future research are offered: 

1. Replication of this study to further validate the 

study findings. 

suggested: 

The following changes in study design are 

a. Utilize larger sample sizes. 

b. Limit subjects to first MI with no previous ICU/CCU 

stay to improve homogeneity of groups. 

c. Test only natural light versus artificial light. 

d. Consider testing different wave lengths of light. 

e. Include medications being taken on demographic 

profile. 

2. Further study to evaluate the incidence and level of 

anxiety and depression in the CCU. 
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Appendix A 

Informed Consent Form 

A Study of the Effects of Various Lighting Conditions on 

Anxiety and Depression in Patients in the Coronary Care Unit 

I have been invited to participate in a research study 

about the effect of the physical environment on my feelings as 

a patient in the coronary care unit (CCU). This study. is 

designed to give the investigator information about how people 

feel in various lighting conditions while they are patients in 

a CCU. I understand that I have been asked to participate in 

this study because I am a patient in the CCU and that I am one 

of 45 patients that will be invited to participate in this 

study. 

I understand that my participation in this study will not 

involve any difference in my routine nursing or medical care. 

I understand that depending on my group some minimal changes 

may be made in my physical environment that simulate 

conditions that are present in other CCUs. I understand that 

my involvement in this study will consist of completing a 14 

question questionnaire. I have been assured that after 

completion of the questionnaire, no further participation is 

required. 

I understand that I will not be paid, nor charged any 

additional expense for my participation in this study. I 
' 

understand that if I am in a group that has a change in the 

environment, that there is a slight risk that it will 
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effect the way I feel, but there are no other risks. I 

understand that I will not be personally identified in any 

publication of the results of this study and that 

confidentiality will be maintained at all times. I have been 

assured that I may withdraw from the study at any time simply 

by telling the investigator or a member of the staff of my 

desire to do so, and that withdrawing from the study will not 

affect my medical care or cause any hard feelings toward me. 

I understand that Medical College of Georgia assumes no 

obligation to pay any money or provide free medical care in 

case this project results in any harm to me. 

I have read this document and it has been explained to 

me. I have had the opportunity to ask questions and they have 

been answered to my satisfaction. I understand that Nancy 

Ballard, Master of Science in Nursing candidate, and principle 

investigator for this study, can be reached at 475-0035 if I 

have further questions about participation in this study. If 

I have questions concerning my rights as a participant in this 

research, I may call Dr. George Schuster, Chairman at the 

Medical College Human Assurance Committee at (404) 721-2592. 

The risks and benefits to me if I participate in this 

study have been explained. I have had the chance to ask 

questions and these have been answered. 

With these understandings, I voluntarily consent to 

participate in this study. 



Subject's Signature 

Responsible Party's or 

Guardian's Signature* 

Principle Investigator's 

Signature 

Page 3 of 3 

Date 

Date 

Witness' Signature 

*The above individual verifies that he/she is the responsible 

party and/or legal guardian of _____________ and as 

such has the legal authority to consent to the study outlined 

above. 
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Appendix B 

Hospital Anxiety Depression Scale 

Group _____ _ Number ____ _ Date ___ _ 

Nurses are aware that emotions play an important part in 

illnesses. If we know about these feelings we will be able to 

help you more. 

This questionnaire is designed to help us know how you 

feel. Read each item and underline the reply which comes 

closest to how you have been feeling since coming into the 

CCU. 

Don't take too long over your replies; your immediate 

reaction to each item will probably be more accurate than a 

long thought out response. 

I feel tense or 'wound up': 

Most of the time 

A lot of the time 

From time to time, occasionally 

Not at all 

I still enjoy the things I used to enjoy: 

Definitely as much 

Not quite so much 

Only a little 

Hardly at all 
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I get a sort of frightened feeling as if something awful is 

about to happen: 

Very definitely and quite badly 

Yes, but not too badly 

A little, but it doesn't worry me 

Not at all 

I can laugh and see the funny side of things: 

As much as I always could 

Not quite so much now 

Definitely not so much 

Not at all 

Worrying thoughts go through my mind: 

A great deal of the time 

A lot of the time 

From time to tome, but not too often 

Only occasionally 

I feel cheerful: 

Not at all 

Not often 

Sometfmes 

Most of the time 

I can rest at ease and feel relaxed: 

Definitely 

Usually 

Not often 

Not at all 
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I feel as if I am slowed down: 

Nearly all the time 

Very often 

Sometimes 

Not at all 

I get a sort of frightened feeling like 'butterflies' in the 

stomach: 

Not at all 

Occasionally 

Quite often 

Very often 

I have lost interest in my appearance: 

Definitely 

I don't take as much care as I should 

I may not take quite as much care 

I take just as much care as ever 

I feel restless as if I have to be on the move: 

Very much indeed 

Quite a lot 

Not very much 

Not at all 

I look forward with enjoyment to things: 

As much as I ever did 

Rather less than I used to 

Definitely less than I used to 

Hardly at all 

4.2 



I get sudden feelings of panic: 

Very often indeed 

Quite often 

Not very often 

Not at all 

I can enjoy a good book or radio or TV program: 

Often 

Sometimes 

Not often 

Very seldom 

*Now make sure you have answered all questions 
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Letter of Permission 

I 
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1-29-92 Appendix c 

Nancy Ballard, R,N., B.S,N. 

R.P. Snaith, M.D., F.R.C. Psych. 
Dept. of Psychiatry 
15 Hyde Terrace 
Leeds L 52 9LT 
England 

Dr. snaith: 

I found your tool for measuring anxiety and depression 
in the outpatient setting "Hospital Anxiety/Depression 
Scale in my literature review for a research project I 
am working on in order to obtain my Masters of Science 
in Nursing. I would like to use this tool on a 
different population to evaluate the difference in 
anxiety and depression on two groups of patients in a 
Coronary Intensive Care Unit. This would entail some 
changing in the pre-amble to reflect the time-frame of 
reference for the patient to "since admission to the 
CCU". Please let me know if I have your permission to 
use this tool as described, 

Sincerely, 

Nancy Ballard 

~k_~l~ 

~-,:µ.- ~~--6)-"\r-J 

.,,/ 
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Demographic Profile 
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Group ___ _ 

# ______ _ 

Appendix D 

Demographic Profile 

Sex . __ _ Age ____ _ Dx ______________ _ 

Admission Date _____________ _ 

Previous MI ---------- Previous ICU/CCU Stay ___ _ 
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Hospital Authorization 
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Appendix E 

4~ I<ENNESTONE 
March 16, 1992 

Nancy Ballard, RN 

r 
Dear Nancy: 

Your research proposal has been reviewed by the Research Committee and 
nursing administration here at Kennestone Hospital. Your request to 
collect data at Kennestone Hospital, ~rietta, has been approved. The 
Research Committee will need a copy of your demographic tool, physician 
courtesy letter, and/or any revised documents before you can begin your 
data collection. Please contact me when you are ready co begin your 
data collection or if I may be of further assistance. Upon completion of 
your thesis, please plan co make a presentation of your findings to the 
Research Committee. 

Sincerely, 

Ellen E. Bonner, RN, MSN 
Chair, Research Committee 

cc: Betty Hamilton 
Vickie Minar-Baugh 
Carol Morgan 
Kristine Arrington 

Profoss1onallv Wt S(rve. Pcrsonaih· \\"t Care 

~E.'\:'\ESTO;\E H0SP1HL 1,;; cm:RCH. STREET \IARIETT.\ . ...;r:oRGIA Jl)L't'L1 ' .. M) -Ho•.!Lll)I) 
V+tA 
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Medical Staff Memo 
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MEMO 

TO: 

FROM: 

DATE: 

SUBJECT: 

Appendix F 

CCU MEDICAL STAFF 

NANCY BALLARD, RN 
SUPERVISOR OF CCU 

MARCH 18, 1992 

RESEARCH 

As a MSN Candidate for the Medical College of Georgia, I have 
received approval to conduct a research project in the CCU that is 
a requirement for completion of a MS in Nursing. The research will 
entail completion of a questionnaire to evaluate anxiety and 
depression in three groups of MI patients. The designated groups 
will be as follows: 

1) Rooms with natural lighted windows 
2) Rooms with artifical windows that have artifical back

lights that generate day/night sequencing 
3) Rooms with artifical windows that do not have artifical 

back-lighting 

Please contact me if you have questions or concerns about your 
patients participating in this study. 
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Appendix G 

Medical College of Georgia 

Human Assurance Committee Authorization 



Human Assurance Committee 
lnsmuoonal Rwi~ Boarll 

June 17, 1992 

Appendix G 

Nancy Ballard, BSN, HSN CANDIDATE 
School of Nursing/Adult Health 
Kennestone Hospital 
Marietta, GA 30060 

II 

RE: "Study of the Effects of Various Lighting Condi
tions on Anxiety and Depression in Patients in 
Coronary Care Units" 

APPROVAL DATE: 

FILE NUMBER: 

Dear Ms. Ballard: 

June 16, 1992 

92-05-2.l:'1 

The HUMAN ASSURANCE COMMITTEE has reviewed and approved the 
above referenced project in accordance with the DmIS policy and 
the institutional assurance on file with the DmIS. 

' 
The Committee would like to call your attention to the fol-
lowing obligations as Principal Investigator of this study. 
Under the terms of our approved Institutional Assurance to the 
Department of Health and Human Services, you must provide us 
with a progress report at the termination of the study, or at 
the annual anniversary date of this approval, whichever comes 
first. If the study will be continued beyond the initial year. 
an annual review by the HUMAN ASSURANCE COMMITTEE is required, 
with a progress report constituting an important part of the 
review. The Committee will notify you of the anniversary 
report by sending you an HAC-107 form for completion. 

If VA patients or facilities are involved in this study. you 
must also have a letter of approval from the VA Research & 
Development Committee prior to involvement of VA patients or 
facilities. 

George S. Schuster, D.D.S., Ph.D. 
Chairman 
HUMAN ASSURANCE COMMITTEE 

Aug11Sta, Georgia 30912-4810 (404) 721·3110 
An Alfirmative AcliDnJEQual Opporlunity Educational Institution 




