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Abstract

Due to the motivation required for post- stroke rehabilitation, detection and treatment of depression is critical.
A vadidated instrument with relevant normsthat is easily administered and accepted by patientsis needed.
Zung Depresson Inventory scores were collected, using the interview format which dicits patient's
endorsement of presence or absence of symptoms of depression. Data were collected for 89 consecutive
patient admissions (avg age=68.5; 41 males, 48 females; 56% white, 44% black. 64 Right and 25 Left
CVA's severdly dysphasic patients excluded) to an inpatient rehabilitation program. Comparable to findings
from other studies, roughly 55% of patientsin this sample reported sgnificant levels of depressive
symptomatology according to Zung's norms for the elderly. The greater proportion of Right hemisphere
CVA'sin the present sample suggested the possibility of agreater percentage of patients underestimating
symptomatology compared to other samples. However, no differencesin level of depresson were found
when comparing Right and Left hemisphere CVA patients, though the exclusion of severdly dysphasic
patients from the present sample and the absence of anterior-pogterior locaization may limit the
meaningfulness of this comparison. Item andysis revealed that fedings of sadness and crying pdls
correlated least with global depression scores. These traditiond hadlmarks of depression (i.e. affective
disturbance) appear to have little validity for this population, probably due to the occurrence of organicaly
based emotiond lability. In contrast, items measuring cognitions related to hopel essness and degth wishes
were most strongly predictive of globa depression levels. Consstent with studies suggesting a strong
somatic component in depression among the ederly, the somatic subscae of the Zung was more correlated
with global depresson than ideationd, psychomotor, or affective subscales. Though globa depresson
scores were not significantly different between sexes, fema e patients reported more cognitive symptoms
compared to males.
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Zung Depression Scoresfor CVA Patients
Enralled in an Inpatient Rehabilitation Program

Michad F. Martdli, PhD and Pamda MacMillan, EAD
I ntroduction

Dueto the high level of mativation required for maximum post-stroke rehabilitation, detection and treatment
of depression among stroke patients appears critical. One study has documented the negative impact of
depression on post-stroke rehabilitation process and outcome (Sinyor, Amato, Kaloupek, Becker,
Goldenberg & Coopersmith, 1986). Specificaly, they noted 1) lower functiona statusratings (i.e. grester
functiond impairment) at admisson and discharge (dthough rate of improvement was not sgnificantly
different); 2) rdatively lower participation levels on measures of coping strategies employed; and 3) greater
likelihood of post-discharge functiond decline. Note: severity of stroke accounted for 10% of variancein
depression scores.

Reports of the incidence of significant depression among patientswith recent CVA's have ranged between
25% and 60% (Robinson, Starr, Kubos & Price, 1983).

SAMPLE STUDI ES REPORTI NG | NCI DENCE OF POST- STROKE DEPRESSI ON

Sanmpl e N % Depr essed Mean Zung
Robi nson, et.al (1983) 103 49 %

Si nyor, et.al (1986) 64 47 %

Robi nson, et.al (1982) 103 30 %

Martel li & Rybarczyk (1987) 51 40 % 42. (7.1
Martelli & Mac M1 1lan (1989) 89 45 % 38.29(8. 3)

Factors effecting reported incidence rates:

1. Inclusion/exclusion of:

a) Left handers

b) Previous Stroke

c) Previous O her Neurologic Event

d) Prenorbid/ Current Psychiatric Disorder

e) Premorbid ETCH abuse

f) Clear CT Lateralization

g) Cortical vs Subcortica

h) Antidepressant Medications
Age of Sanple

Ri ght/Left CVA ratio and Anterior/Posterior Ratios
Time since stroke

Soci al Support

Severity of physical and cognitive inpairnent

oo kwn
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I dentification of sgnificantly depressed stroke patients has been difficult for severa reasons. Simple sadness
and grief related to losses due to the stroke would be expected with even the most adaptive patients.
Organicaly-based emotiond lability, though relatively common, by itsdf is not asymptom of generd
emotiond dysfunction. Moreover, it is often difficult to distinguish the various physicd effects of a stroke
from the somtic effects of depression (e.g., appetite, deep and energy disturbance). Even when screening
can be accomplished, since as many as 400,000 strokes occur each year in the U.S. (Robbins & Baum,
1981) sysemdtic evauation by trained menta heelth professonadsis a seemingly unreditic ambition. This
explainsthe finding of Robinson and colleagues that less than 10% of patients with post-stroke depression
receive trestment.

The purpose of the present paper isto outline the development of asmple, vaidated screening instrument
with relevant normsthat is Smple to administer and accepted by patients and one which can be used by
professionds from any medica discipline to help in identification and trestment of this under-recognized
syndrome.

GENERAL CRI TERI A FOR A USEFUL DEPRESSI ON SCREEN NG | NSTRUMENT

1 Refl ect full spectrum of depressive synptons (content valid)

2 Brevity (short, sinple)

3 Good acceptance by intended popul ation

4. Reflective of patients' own responses (i.e. self-adm nistered)
5. Quantitative not qualitative

6 St andar di zed

7 Rel i abl e

8 Valid

ZUNG DEPRESSI ON SCALE: ADVANTAGES

1 Lower reading |levels (5-6) versus Beck Dep Inv. and MWPI (6-8).

2. Greater variability in Beck scores (larger S.D.).

3. Beck lacks fixed extrenes for Responses versus Zung

4 Beck is nore cunbersone has nmore itens, is difficult to present
orally, while Zung is sinpler and easier to present and clarify.

5 In one study only Zung (versus Beck, MWPI) differentiated

depressed versus non-depressed in psychiatric inpatients.

Zung Addresses conponents/synptom cl usters.

Greater acceptance of Zung vs Beck for rehab/nedical pt.'s.

8. Shows increasing scores with age, reflecting predicted
rel ati onshi p between age and depression.

9. Sensitive neasure of treatnent efficacy.

10. Useful for discrimnating between depressed and non-depressed

11. Zung readily lends itself to use as a general depression screening
i nstrunment for use by multiple disciplines.

12. Normative Data available for wi de variety of dx, age groups.

13. Applicable to a wide variety of popul ations

No

Zung Depression Inventory and Stroke 3 Martelli & MacMillan



Method

Zung Depression Scae scores were collected, using the interview format which dicits patient's endorsement
of presence or absence of symptoms of depression. Data were collected for 89 patient admissonsin an
inpatient rehabilitation program a Sheltering Arms Rehabilitation Hospitd (Richmond, Va), Moderate to
severdly dysphasic patients were excluded. Scores were analyzed to determine occurrence of clinicaly
sgnificant depression for the totd sample, and by breakdowns by Hemisphere Laterdity and Sex.
Correlations between items, Zung subscaes (Zung, 1965), Blumenthal's subscales (1975), and total scores
were conducted. In addition, regression anayses were conducted to determine whether a shorted version of
the Zung could be derived.

Results and Discussion

ANOVA COWPARI NG ZUNG SCORES BY SEX, HEM SPHERE

DEPRESSI ON LEVEL FREQUENCY PERCENT
Non (20-39) 49 55.1
Mnimal /MI1d (40-47) 27 30.3
Moder at e (48-55) 11 12. 4
Severe (>56) 2 2.2

SEX FREQUENCY PERCENT
Femal e 48 53.9

Mal e 41 46. 1

HEM SPHERE FREQUENCY PERCENT
Left 25 28.1

Ri ght 64 71.9

RANK ORDERI NG OF ZUNG | TEMS ACCORDI NG TO MEAN ENDORSEMENT
Item MEAN SD Zung Scal e Rank
Z12 Anergia 2.8 1.0 PsyMo 1
Z8 Consti pation 2.2 1.0 Physi o 2
Z4 Sl eep disturbance 2.2 1.2 Physi o 3
Z13 Restl essness 2.1 1.1 PsyMo 4
Z1 Depressed affect 2.1 .9 Af f 5
Z10 Fati gue 2.0 1.0 Physi o 6
Z18 Enptiness 2.0 1.0 Psy 7
Z17 Usel essness (Pers deval) 2.0 1.0 Psy 8
Z2 Diurnal Variation 1.9 1.0 Physi o 9
Z14 Hopel essness 1.9 1.0 Psy 10
Z5 Decreased appetite 1.9 1.2 Physi o 11
Z16 | ndeci si veness 1.9 1.0 Psy 12
Z11 Confusion/ Concentration 1.8 1.0 Psy 13
Z3 Crying spells 1.8 .9 Af f 14
Z6 Decreased |ibido 1.7 1.0 Physi o 15
Z20 Pl easure Loss 1.7 1.0 Psy 16
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Z15 Irritability 1.7 9 Psy 17
Z7 \Weight |oss 1.7 9 Physi o 18
Z9 Tachycardia 1.4 5 Physi o 19
Z19 Death wi sh/rum nation 1.3 6 Psy 20

Comparable to findings from other studies, roughly 45% of patients in this sample reported sgnificant levels
of depressive symptomatology according to Zung's normsfor the elderly. The 89 patients had an average
raw Zung index of 38.9, placing them as a group just below the low "minima to mild" depresson range for
Zung's (1965) origind norms and dightly above the average for Zung's (1967) sample of normal older
persons. Moderate to severe depression was found in 15 % of the sample (Zung's equd to or greater than
60) and as many as 45% showed mild depressive symptoms (Zung's of 50-59). This 15 % occurrence of
sgnificant depression islower than rates reported in most studies (Robinson, et d., 1983). This discrepancy
may be related to the dtricter selection criteria used for admission into arigorous rehabilitation program like
the one a Shdltering Arms. In addition, the sample is older than the the patients involved in most studies.
Older persons who are at greater risk and have "sooner or later” expectations for the occurrence of medical
traumas like stroke may be more psychologically prepared to accept and cope with such events.

The greater proportion of Right hemisphere CVA's in the present sample suggested the possibility of a
greater percentage of patients underestimating symptomatology compared to other samples. However,
when hemisphere of lesion was andyzed as amoderator variable, no differencesin globa score or factor
profile were found. Earlier studies suggested that left CVA's are more prone to depression (Robinson, et dl.,
1983) but more recent evidence suggests that the relationship is complicated by intrahemispheric location
factors (Sinyor,Kaoupek, Becker, Goldenberg & Coopersmith, 1986). Our lack of differences may be
related to: 1) falure to account for anterior-poderior locdization, thus limiting the meaningfulness of this
comparison; 2) thefact that the verba requirements of the test disqudified patients with severe language and
cognitiveimparments. Findly, though globa depression scores were not sgnificantly different between
sexes, female stroke patients tended to score higher on Zung's psychologica subscale than maes. This
meatches the generd literature indicating that negative cognitions are more frequently reported by distressed
femdes.

Individua item andlysis revealed thet fedings of sadness and crying spells corrdated least with globa
depression scores. These traditiona halmarks of depression (i.e. affective disturbance) appear to have little
vdidity for this population, due in part to the occurrence of organicaly based emotiond lability. This
suggests that affective symptoms of sadness and tearfulness probably have little utility in screening for
depression among stroke patients. This may be contrary to the expectations of untrained medica staff
persons. |n contrast, items measuring cognitions related to hopel essness and death wishes were most
strongly predictive of globa depresson levels (e.g. "1 fed hopeful about the future’ and "'l fed others would
be better off if | were dead"). Questions regarding suicidd idegtion are frequently avoided by medica staff
and even mentd health professionals concerned about adverse reactions (see Sinyor et d., 1986).
Depression with such prominent idestiond features may be most responsive to cognitive psychotherapy.
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Conggtent with a previous study a Shidtering Arms and other studies suggesting a strong sometic
component in depresson anong the ederly, the somatic subscae of the Zung was more correlated with
global depression than psychomotor, or affective subscaes, however, in the present sample, the psychologic
subscale showed the highest overdl corrdation with globa depresson.

| NTERCORRELATI ONS OF ZUNG SYMPTOMS CLUSTER AND TOTAL SCORES

AffectDi st Physi oDi st PsyMot Di st PsychoDi st DEPRESSI ON
Af fect Di st - .22 .24 .32 .50
Physi oDi st - .43 .33 .77
PsyMot Di st - .40 . 65
PsychoDi st - .81

DEPRESSI ON -

TOTAL DEPRESSI ON VARI ANCE ACCOUNTED FOR BY SYMPTOM FACTORS

DEPRESS: R R2
Af fect Di st .50 22 %
Physi oDi st .77 27 %
PsyMot Di st . 65 25. 4%
PsychoDi st .81 28. 4%

The relationship between Zung's (1965) face-valid subscaes, Blumenthal's (1975) empirica factor and
globa scores were andyzed.

VARI MAX ROTATED FACTOR ANALYSI S - ZUNG ( N=89)

Item Fact or Zung Scal e
Z17 Usel essness (Pers deval) Psy
Z20 Pl easure Loss FACTOR 1 Psy
Z18 Enptiness Psychol ogi cal - Cogni tive Psy
Z19 Death wi sh/rum nation Psy
Z14 Hopel essness Psy
Z16 | ndeci si veness Psy
Z15 Irritability Psy

Z1 Depressed affect FACTOR 2 Af f
Z13 Restl essness Af fecti ve- Enoti onal PsyMo
Z3 Crying spells Af f

Z2 Diurnal Variation Physi o
Z6 Decreased |ibido FACTOR 3 Physi o
Z10 Fati gue Neur oveget ative 1 Physi o
Z5 Decreased appetite Physi o
Z7 \Weight |oss FACTOR 4 Physi o
Z12 Anergia PsyMo
Z8 Consti pation Neur oveget ative 2 Physi o
Z9 Tachycardia FACTOR 5 Physi o
Z4 Sl eep disturbance Physi o
Z11 Confusion Psy
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ZUNG SYMPTOM CLUSTER SCALES

Z1 Depressed affect AFFECTI VE DI STURBANCE
Z3 Crying spells

Z2 Diurnal variation

Z4 Sl eep disturbance

Z5 Decreased appetite

Z6 Decreased |ibido

Z7 \Weight |oss

Z8 Consti pation

Z9 Tachycardia

Z10 Fati gue PHYSI OLOGE CAL DI STURBANCE
Z12 Anergia
Z13 Restl| essness PSYCHOMOTOR DI STURBACNE

Z11 Confusi on

Z14 Hopel essness

Z15 Irritability

Z16 | ndeci si veness

Z17 Usel essness

Z18 Enptiness

Z19 Death W sh/ Rum nati on

Z20 Pl easure Loss PSYCHOLOG CAL DI STURBANCE

Conggent with earlier findings of the strong somatic expression of depression among the genera population
of the ederly (Steuer, Back, Olsen & Jarvek, 1980), the Zung somatic subscae was sgnificantly more
related to globa score than idegtion, psychomotor or affective subscales. No other subscale findings were
notable.
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APPENDIX

SAH MEDI CAL PSYCHOLOGY MODI FI CATI ONS OF THE ZUNG

1. Interview fornmat allows clarification, greater validity
(How often do you ... ?)

2. Z4 - clarification (Onset, Mintenance, AM ni ght nares)

3. Z9 - clarification (e.g., when you're nervous)

4., Z11 - clarification (Thinking, Concentration)

5. Z12 - clarification (Energy, Mbdtivation)

6. Z19 - rewording ("How often have you wi shed you hadn't woken

up after your stroke?")
Kogut & Griffin (1988) additions: (Little/None & Mist/All)
8. Use SAH norns for classification decisions

~
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ZUNG WELL BEING QUESTIONNAIRE (5/95) ‘

PLEASE ANSWER THE FOLLOWING QUESTIONS By Rating (with a Check mark) HOW YOU HAVE FELT
DURING THE PAST 4 WEEKS. PLEASE Answer HONESTLY & ACCURATELY (FOLLOWING SCALE):

1- Little or None of the Time 2 - Some of the Time

3 - Frequently/ Good Part of the Time 4 - Most or All of the Time
Questions Little/| Some | Good | Most
None | Time | Pat | orAll

| FEEL DOWNHEARTED, BLUE AND SAD?

MorninG ISWHEN | FEEL BEST?

| HAVE CRYING SPELLSOR FEEL Likelt?

| have troUBLE SLEEPING THROUGH THE NIGHT? (x4)
| Eat AsMuch As| Used To?

| ENJOY LOOKING AT, TALKING TO & BEING WITH ATTRACTIVE
MEMBERS OF The Opposite sex?
I NOTICE THAT | AM LOSING WEIGHT?

8| | HAVE TROUBLE WITH CONSTIPATION?

9|MY HEART BEATS FASTER THAN USUAL?

10| | GET TIRED FOR NO REASON? (or for what seems like no reason)

11| MY MIND ISASCLEARASIT USED TO BE? (Thinking,Conentration, etc.)
12|1 FIND IT EASY TODO THE THINGS | USED TO? (Energy, Motivation, etc.)
13| | AM RESTLESS AND CAN'T KEEP STILL?

14| | FEEL HOPEFUL ABOUT THE FUTURE?

15({1 AM MORE IRRITABLE THAN USUAL?

16(1 FIND IT EASY TO MAKE DECISIONS?

17| | FEEL THAT | AM USEFUL AND NEEDED?

18(MY LIFEISPRETTY FULL?

19| | FEEL THAT OTHERS Might BE BETTER OFF IF | WERE DEAD?

20(1 STILL ENJOY THE THINGS | USED TO DO?

DO DWW N]| -

~

Total Raw Score: + + + +
Normative Datafor Inpatient CVA Rehabilitation Patientson the
Zung SDS (N=104; Raw Scores) SAH Proposed CVA Classificiations
Sc# | ScaleName Mean SD. Item #s
1 Dysphoria 41 15 1,3 <38 Nonsignificant
2 PhysioDisturb 16.6 40 2,410 40-45 Mild Mood Disturbance
3 PsychoMotor 52 15 12,13 46-48 Mild/Moderate
4 Psychologic 151 44 11, 14-20 49-55 Moderate
5 SumbDepression 414 81 1-20 >=56 Severe
SAH Medical Psychology Scale Modifications
1. Interview format allows clarification, greater validity (How oftendoyou ... ?)
1. z4- daification (Onset, Maintenance, AM, nightmares)
1. Zz9- clarification (e.g., when you're nervous)
1. z11- clarification (Thinking, Concentration)
1. Zz12- clarification (Energy, Motivation)
1. zi9- rewording ("How often have you wished you hadn't woken up after your stroke?")
1. Kogut & Griffin (1988) additions: (Little/None & Most/All)
Martelli & MacMillan (1990)
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Differential Diagnosis|X: CLINICAL SIGNSAND CLUESFOR DIAGNOSING

DEPRESSION IN THE NEUROLOGICALLY IMPAIRED

Initial Signs of Depression Frequently Include:
Poor or erratic recovery from neurological insult
Noncompliance with trestment regimen or recommendations
Agitation & behavior management problems
Deterioraion in aprevioudy stable neurologica deficit
Decline from previoudy stable functiond status: sdlf-care, activities, socid interest, etc.

0O 000D

Vegetative and Psychological Signsare Most Often Primary:

Neurovegetative: deep, appetite, energy, libido.

o Psychologic/Cognitive: hopeessness, helplessness, worthlessness, irritability, desth wishes &
decreased pleasure, concentration. Both patient & family (& staff, sgnificant others) should
be interviewed as patient report may be unreliable due to lack of avareness, denid, verba-
linguigtic processing or reasoning problems, etc.

O

Affect is Often the Least Reliable Diagnostic Indicator in the
Neurologically Impaired & Special Rules Apply to the Evaluation of
Affective Expression:

0 Pseudobulbar emotiona incontinence, or organic emotiona lability (i.e. crying with easy
redirection & report of not being especidly sad or cognizant of why oneis crying) is not
diagnogtic of depression, asit represents a release of reflexive mechanisms controlling
affective expresson from inner emotional experience
Pathologic laughing or crying in absence of pseudobulbar palsy does suggest depression
o Some organic sequela (i.e. aprosodic voice patterns and euphoric behavior) may be
incongruent with petient's self-report and lead to an underestimate of depresson. These
behaviors can occur independent of depression; hence, saf-report shouldn't be disregarded
o Conversdly, other organic sequela (e.g. reduced emotiona expression reflected in flattened
affect, facia hemiplegia) may contraindicate modulated emotiona experience slf-report &
should not be misinterpreted as depressed affect

O

Abnor mal Dexamethasone Suppression Level can Help Establish the Existence of
Endogenous Depression.

Trial Intervention isIndicated in All Suspected Cases: Antidepressant M edications
Often Represent the Simplest Cour se.

Agitation & Behavioral Problemsare Frequent Signsof Depression. Evaluation of
Depression is Always I ndicated. Neuroleptics Which are Frequently Used to
Reduce Agitation & Behavioral Problems Often Mask Untreated Depression.

Adapted From Ross & Rush (1985) and Martelli & MacMillan (1990)
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