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Rating Scales and Safety 
Measurements in Bipolar Disorder 

and Schizophrenia – A Reference Guide
IntroductIon

Psychopharmacology Bulletin and its sister journal, Schizophrenia Bulletin, were 
published by the National Institute of Mental Health until they were acquired by 
private publishers in 1999 and 2004, respectively. Both journals—which predate 
the Diagnostic and Statistical Manuals of Mental Disorders (e.g., DSM-I)—have 
a long and storied history of publishing rating scales and psychiatric guidelines 
for researchers and clinicians. For example, both the Q-LES-Q-SF1 and the 
PANSS2, originally published in the “Bulletins” are represented within this guide.

The goal of this reference guide is to assist mental health experts in understand-
ing valid and reliable3 rating scales in schizophrenia and bipolar disorder. The end 
result, we hope, is to provide the clinician with a valuable tool to evaluate the use 
of psychotropics for the treatment of these two diseases. — The Editors

A Note on The Rating Scales

The rating scales described in this booklet have been tested for validity and reli-
ability in clinical trials. In this context, validity refers to the clinical appropriate-
ness of the measure and how adequately the questions reflect the aims that were 
specified within the scope of the evaluation. Reliability describes the ability of the 
scale to convey consistent and reproducible information.

Armed with this information, the healthcare professional may be better able to 
understand and evaluate the clinical evidence for the use of medications for the 
treatment of bipolar disorder and schizophrenia.
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MontgoMery-Åsberg depressIon ratIng scale (Madrs)4

Items

 1. Apparent sadness
 2. Reported sadness
 3. Inner tension
 4. Reduced sleep
 5. Reduced appetite
 6. Concentration difficulties
 7. Lassitude
 8. Inability to feel
 9. Pessimistic thoughts
10. Suicidal thoughts

Notes
• Consists of 10 items that represent core emotional and depressive 

symptoms
• Items are rated from 0–6
• Clinician rated
• Frequently used in clinical trials
• Total score range: 0 (none/absent) to 60 (most severe)
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clInIcal global IMpressIon—bIpolar VersIon—seVerIty  
of Illness (cgI-bp-s)5

Severity of Illness
Considering your total clinical experience with patients with bipolar 
disorder, how severely ill has the patient been during the assessment 
period?

Notes
• A modification of the Clinical Global Impressions (CGI) scale, 

designed to measure the severity of bipolar disorder
• In applying this scale, the rater is asked to draw upon his or her clini-

cal experience and compare the patient with other patients with bipo-
lar disorder

• Measures manic and depressive episodes
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young ManIa ratIng scale (yMrs)6 

Seven items rated on a scale  
of 0 to 4:
1. Elevated mood
2. Increased motor activity/

energy
3. Sexual interest
4. Reduction in sleep
7. Language/thought 

disorder
8. Poor appearance
9. Lack of insight  

Four items rated on a scale  
of 0 to 8:
5. Irritability
6. Rate and amount of 

speech
7. Thought content
8. Disruptive/aggressive 

behavior

Notes
• 11-item scale designed to evaluate severity of manic symptoms
• Clinician rated
• Most frequently used scale for mania
• Total score range: 0 (none) to 60 (most severe)
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HaMIlton ratIng scale for anxIety (HaM-a)7

 1. Anxious mood
 2. Tension
 3. Fears
 4. Insomnia
 5. Intellect
 6. Depressed mood
 7. Somatic general (muscular)
 8. Somatic general (sensory)
 9. Cardiovascular system
 10. Respiratory system
 11. Gastrointestinal system
 12. Genitourinary system
 13. Autonomic system
 14. Behavior at interview

Notes
• 14-item scale relies on patient report
• Each item rated 0–4
• Most frequently used scale for anxiety
• Total score range: 0 (none) to 56 (most severe)
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QuIck InVentory of depressIVe syMptoMatology –  
self-report (QIds-sr16)8

 

Items
Four items pertaining to sleep disturbances
1. Falling Asleep
2. Sleeping During the Night
3. Waking Up Too Early
4. Sleeping Too Much
Enter the highest individual score from 
items 1 to 4
5. Feeling Sad

Four items pertaining to weight/appetite
6. Decreased Appetite
7. Increased Appetite
8. Decreased Weight (Within the Last 

Two Weeks)
9. Increased Weight (Within the Last 

Two Weeks)
Enter the highest individual score from 
items 6 to 9
10. Concentration/Decision Making
11. View of Myself
12. Thoughts of Death or Suicide
13. General Interest
14. Energy Level

Two items pertaining to psychomotor 
disturbances
15. Feeling Slowed Down
16. Feeling Restless

Enter the highest individual score from 
items 15 to 16

Notes
• 16 separate self-reported items that correspond to the 9 core symptom 

domains of DSM-IV MDD
• Patient is asked to select the score for each item that best describes 

him/her for the past 7 days.
• Total score range: 0 (none) to 27 (most severe)

Most severe

None/Absent 0

1

3

2
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brIef psycHIatrIc ratIng scale (bprs)9

Symptom Constructs

 1. Somatic concern
 2. Anxiety
 3. Emotional withdrawal
 4. Conceptual disorganization
 5. Feelings of guilt
 6. Tension
 7. Mannerisms and posturing
 8. Grandiosity

 9. Depressive mood
10. Hostility
11. Suspiciousness
12. Hallucinatory behavior
13. Motor retardation
14. Uncooperativeness
15. Unusual thought content
16. Blunted affect

Notes
• Widely used, relatively brief scale that measures major psychotic and 

nonpsychotic symptoms
• Consists of 16 symptom constructs, or items
• Each item is rated on a 7-point scale by a psychiatrist, a psychologist, 

or other trained rater
• Total score range: 16 (not present) to 112 (extremely severe)
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posItIVe and negatIVe syndroMe scale (panss)2,10

Positive Scale

1. Delusions
2. Conceptual disorganization
3. Hallucinatory behavior
4. Excitement
5. Grandiosity
6. Suspiciousness
7. Hostility

Negative Scale

1. Blunted affect
2. Emotional withdrawal
3. Poor rapport
4. Passive-apathetic social withdrawal
5. Difficulty in abstract thinking
6. Lack of spontaneity & flow of conversation
7. Stereotyped thinking
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General Psychopathology Scale

 1. Somatic concern
 2. Anxiety
 3. Feelings of guilt
 4. Tension
 5. Mannerisms & posturing
 6. Depression
 7. Motor retardation
 8. Uncooperativeness
 9. Unusual thought content
10. Disorientation
11. Poor attention
12. Lack of judgment & insight
13. Disturbance of volition
14. Poor impulse control
15. Preoccupation
16. Active social avoidance

Notes
• The PANSS is an adaptation of 2 earlier psychopathology scales: the 

BPRS and the Psychopathology Rating Scale (PRS)
• Consists of a clinical interview with the patient and any available sup-

porting information (such as that from family members or hospital 
staff )

• The 30 items are symptoms associated with schizophrenia
• The severity of each symptom is rated by an interviewer, usually a 

clinician or other qualified professional
• Total score range: 30 to 210
• 58 = Mildly ill
• 75 = Moderately ill
• 95 = Markedly ill
• 116 = Severely ill

brIef psycHIatrIc ratIng scale – derIVed (bprsd)

Items of the BPRS are embedded in the PANSS; therefore, the BPRS 
can be scored from the PANSS interview. This is described as the Brief 
Psychiatric Rating Scale—derived, or BPRSd.
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clInIcal global IMpressIons – seVerIty of Illness (cgI-s)11

Severity of Illness
Considering your total clinical experience with this particular 
population, how mentally ill is the patient at this time?

Notes
• Developed at the National Institute of Mental Health
• One of the most widely used brief assessment tools in psychiatry
• A rating of 1 is normal and 7 indicates the patient falls among the 

most extremely ill
• In applying this scale, the rater is asked to draw upon his or her clini-

cal experience and, on a scale of 1 to 7, compare the patient with other 
patients with the same diagnosis
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sHeeHan dIsabIlIty scale (sds)12

WORK
The symptoms have disrupted your 
work…

SOCIAL LIFE
The symptoms have disrupted your 
social life…

FAMILY LIFE
The symptoms have disrupted your 
family life/home responsibilities…  

Notes
• Self-report measure; patient asked to rate how their symptoms have 

disrupted their WORK, SOCIAL LIFE, and FAMILY LIFE
• Each domain is rated on a scale from 0–10
• Very brief and simple
• Has demonstrated sensitivity to the effects of treatment
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QualIty of lIfe enjoyMent and satIsfactIon  
QuestIonnaIre – sHort forM (Q-les-Q-sf)1
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Notes
• The full version (Q-LES-Q) consists of 93 items grouped into 

8 summary scales
• The short form of this questionnaire, known as the Q-LES-Q-SF, 

consists of 16 items
• Each item is rated on scale of 1 to 5, with 1 signifying “very poor” and 

5 signifying “very good”
• The first 14 items are summed to yield a raw score, ranging from 14 

to 70; the raw total score is converted into a percentage maximum 
possible score, ranging from 0% to 100%

• The last 2 items stand alone and are not included in the total score
• Higher scores on the Q-LES-Q-SF indicate better quality of life as 

perceived by the patient

sIMpson-angus scale (sas)13,14

 1. Gait
 2. Arm dropping
 3. Shoulder shaking
 4. Elbow rigidity
 5. Fixation of position or wrist rigidity
 6. Leg pendulousness (ability to swing freely  

in a hanging position)
 7. Head dropping
 8. Glabella* tap
 9. Tremor
10. Salivation

*The region between the eyebrows  
and above the nose.
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Notes
• Ten-item instrument used to evaluate symptoms of parkinsonism 

related to the use of antipsychotic medications
• The eighth item on the scale, glabella tap, is evaluated after the clini-

cian administers the following test: the patient is told to open his or 
her eyes and not blink; the clinician then taps at a steady, rapid speed 
on the region between the patient’s eyebrows and above the nose; the 
number of blinks in succession is noted and the rating is applied, with 
higher ratings corresponding to higher blink counts

• The global score on the SAS is the sum of all scores divided by the 
total number of items (10); final scores of up to 0.3 are considered 
within the normal range

• Global score range: 0 to 4

barnes akatHIsIa ratIng scale (bas, bars)15

1. Objective
 0 = normal, occasional fidgety move-

ment of limbs
 1 = presence of characteristic restless 

movements
 2 = observed phenomena, present for at 

least half the observation period
 3 = constantly engaged in characteristic 

restless movements

2. Subjective
 Awareness of Restlessness
 0 = absence
 1 = nonspecific sense
 2 = aware and/or complains of inner restlessness aggravated 

specifically by being required to stand still
 3 = awareness of intense compulsion to move most of the time 

and/or reports strong desire to walk or pace most of the time

 Distress Related to Restlessness
 0 = no distress
 1 = mild
 2 = moderate
 3 = severe
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3. Global Clinical Assessment  
of Akathisia
 0 = absent
 1 = questionable
 2 = mild
 3 = moderate
 4 = marked
 5 = severe

Notes
• Evaluates the severity of akathisia, which is 

characterized by a feeling of inner restlessness 
and the urge to move the limbs, especially the 
legs

• Rated by a clinician following observation and interview of the patient
• Three components of the scale
• The Objective component assesses on a scale of 0 to 3 the visible 

behavior of the patient during examination; a rating of 0 signifies 
normal behavior with only occasional fidgety movement, while 3 
indicates that the patient is constantly engaged in restless movements

• The Subjective component is elicited by direct questioning of the 
patient and assesses the patient’s awareness of, and distress arising 
from, the akathisia; ratings are from 0 to 3, with 3 indicating greater 
awareness or distress

• The Global Clinical Assessment provides an overall evaluation of the 
severity of akathisia, rated on a scale of 0 to 5; a score of 0 corre-
sponds to normal or absent, while 5 indicates severe akathisia
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abnorMal InVoluntary MoVeMent scale (aIMs)11,16

FACIAL 
AND ORAL 

MOVEMENTS

 1. Muscles of facial expression
 2. Lips and perioral area
 3. Jaw
 4. Tongue

E X T RE M I T Y 
MOVEMENTS

 5. Upper (arms, wrists, hands,  
fingers)

 6. Lower (legs, knees, ankles,  
toes)

TRUNK 
MOVEMENTS  7. Neck, shoulders, hips

GLOBAL 
JUDGMENTS

 8. Severity of abnormal movements
 9. Incapacitation due to abnormal  

movements
10. Patient’s awareness of abnormal  

movements

DENTAL 
STATUS

11. Current problems with teeth and/or  
dentures

12. Does patient usually wear dentures?

No (0)/Yes (1)
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Notes
• Developed by the National Institute of Mental Health
• Administered by a clinician who conducts an examination during 

which the patient is asked to perform certain tests of body movement
• The performance on each of these tests is rated on a scale of 0 to 4, 

with 0 corresponding to normal and 4 corresponding to severe
• Item 10 on the scale evaluates patient awareness of his or her own 

abnormal movements on a scale of 0 to 4, with 0 indicating no aware-
ness and 4 indicating awareness with severe distress

• Two items relate to dental status and are answered in a yes-no fashion
• Total scores range from 0 to 42; higher total scores on the AIMS cor-

respond to greater severity of dyskinetic movements

coluMbIa-suIcIde seVerIty ratIng scale (c-ssrs)

 SUICIDAL IDEATION SUICIDAL BEHAVIOR

SEVERITY SUBSCALE
5-point scale (1  =  wish to 
be dead, 5  =  suicidal intent 
with plan)

BEHAVIOR SUBSCALE 
For each of the following that 
apply, record the number of 
attempts/instances:
• Actual, interrupted, and 

aborted attempts
• Preparatory acts or 

behavior
• Nonsuicidal self-injurious 

behavior
• Each item is rated on a 

nominal scale

INTENSITY SUBSCALE
• 5 items (frequency, duration, 

controllability, deterrents, 
reason)

• Each item is evaluated on 
the following scale:

LETHALITY 
SUBSCALE  
Assesses actual attempts 
and lethality on a 6-point 
scale (if actual lethality 
is 0, potential lethal-
ity or attempts is rated on 
a 3-point scale)
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Notes
• Designed to assess suicide and distinguish between ideation (the 

capacity for suicidal thoughts) and behavior (the propensity for acting 
on suicidal thoughts).17,18

• Four constructs or subscales; scores are not summed.18

• Uses different assessment periods, depending on research or clinical 
need (e.g., lifetime period assesses worst-point ideation).18

body Mass Index (bMI)

Body mass index (BMI) is a number calculated from a person’s weight 
and height. It is a fairly reliable indicator of body fat for most people 
and is considered an alternative for direct measures of body fat.19

The formula = weight (kg)/[height (m)]
Using pounds and inches = weight (lb)/[height (in)] × 703
 >7% increase in weight = 1-point increase in BMI

WaIst cIrcuMference

A high waist circumference and too much abdominal fat is a high 
risk factor for type 2 diabetes, hypertension, dyslipidemia, metabolic 
syndrome, and cardiovascular disease.19
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A high-risk waist circumference is:
Men = waist measurement greater than 40 inches (102 cm)
Women = waist measurement greater than 35 inches (88 cm)

glucose, glycosylated HeMoglobIn (Hba1c)

HBAIC(%)

FASTING  
PLASMA  
GLUCOSE  
(MG/DL)

ORAL GLUCOSE  
TOLERANCE TEST 

(MG/DL)

⩾6.5 ⩾126 ⩾200
5.7–6.4 100–125 140–199
,5.7 ,100 ,140

Diabetes
Prediabetes

Normal

Manu et al. J Clin Psychiatry. 2012;73:460–466.20

American Diabetes Association. Diabetes Care. 2013;36(Suppl 1):S13,
Tables 2 and 3.21

Glycosylated hemoglobin is a form of hemoglobin measured to iden-
tify the average plasma glucose concentration over prolonged periods 
(i.e., 1 to 3 months).21

When blood glucose levels rise, glucose molecules attach to the hemo-
globin in red blood cells.21

The more glucose that binds to red blood cells, the higher the glyco-
sylated hemoglobin.21
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InsulIn

Insulin helps control blood sugar levels. Insulin resistance describes 
inefficient use of insulin and is one of the 2 most important risk factors 
for metabolic syndrome (predictors of coronary artery disease, stroke, 
and type 2 diabetes) and may be an important predictor of cardiovas-
cular disease.22

Adapted from Daly et al. Am J Clin Nutr. 1998;67:1186–1196.23

Insulin levels can be impractical to measure in a clinical setting; there-
fore, assessment is through indirect measures related to blood glucose 
levels.24.

Glucose Tolerance Test With Insulin (GTT/IGTT)

TIME
NORMAL GLUCOSE  

VALUES (MG/DL)
NORMAL  

INSULIN VALUES
INSULIN  

RESISTANCE

Fasting ,126 ,10 mlU/mL >10 mlU/mL
1/2 hour ,200 40–70 mlU/mL >80 mlU/mL
1 hour ,200 50–90 mlU/mL 5 times fasting level
2 hours ,140 6–50 mlU/mL >60 lU/mL
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The Homeostasis Model Assessment of Insulin Resistance 
(HOMA-IR) is used in large epidemiological studies and in clinical 
practice to estimate insulin based on a combination of (β-cell deficiency 
and insulin resistance.25
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HOMA-IR  =  fasting serum insulin (μU/mL) × fasting plasma 
glucose (mmol/L)/22.5

Metabolic characteristics and lifestyle habits influence HOMA-IR in 
nondiabetic individuals.22

Nonlinear correlations between HOMA-IR, metabolic character-
istics, and lifestyle habits (Generalized Additive Model analyses, 
adjusted for age and gender)22

METABOLIC CHARACTERISTICS P VALUE

BMI ,0.001
Waist circumference ,0.001
Triglycerides ,0.001
Systolic blood pressure ,0.001

*Negative association in men only; HOMA-IR levels in heavy drinkers (>280 g/wk) were lower than in 
abstainers.
**Positive association in women only; HOMA-IR levels were lower with intense physical activity than in 
sedentary women.

LIFESTYLE HABITS P VALUE

Alcohol
consumption* ,0.001

Physical
activity** ,0.001
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cHolesterol (ldl, total, Hdl)

LDL CHOLESTEROL

,100 Optimal

100–129 Near or above optimal

130–159 Borderline high

160–189 High
⩾190 Very high
TOTAL CHOLESTEROL

,200 Desirable
200–239 Borderline high
⩾240 High
HDL CHOLESTEROL CHOLESTEROL

,40 Low
⩾60 High

American Medical Association. JAMA. 2001;285:2486–2497.26

Cholesterol is a lipid that is transported to and from cells in the 
blood by carriers called lipoproteins. Low-density lipoprotein, or LDL, 
is known as “bad” cholesterol. High-density lipoprotein, or HDL, is 
known as “good” cholesterol. These 2 types of lipids, along with other 
lipid components, make up the total cholesterol count.26

trIglycerIdes

NCEP GUIDELINE TRIGLYCERIDE (MG/DL)

Normal ,150
Borderline high I50–199
High 200–499
Very high >500

American Medical Association. JAMA. 2001;285: 
2486–2497.26

Triglyceride is a form of fat made in the body that can be influenced 
by diet, cigarette smoking, alcohol consumption, and physical activity. 
People with high triglyceride levels often have a high total cholesterol 
level, including a high LDL and low HDL level.26
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prolactIn

SUBJECT
NORMAL PROLACTIN RANGE 

(NG/ML OR MCG/L)

Nonpregnant women 4–23
Men 3–15
Pregnant women 34–386

Prolactin levels can vary depending on the time of day they are mea-
sured, the age and gender of the patient, and even in response to stress. 
In normal individuals, prolactin levels can rise in response to27:

• Sleep
• Exercise
• Nipple stimulation
• Sexual intercourse
• Hypoglycemia
• Postpartum period
• Medications, especially CNS dopamine antagonists

Upper normal limits of prolactin are considered in the range of 
18–23 ng/mL.27

High levels of prolactin are usually =200 ng/mL and can indicate the 
presence of a pituitary tumor, excessive pituitary production of prolactin, 
pregnancy, liver disease, or hypothyroidism.

Excess serum prolactin is associated with27:
• hypoestrogenism (low estrogen levels) anovulatory infertility (lack of 

ovulation)
• oligomenorrhea (infrequent or very light menstruation)
• amenorrhea (absence of menstruation during reproductive age)
• unexpected lactation
• loss of libido in women
• erectile dysfunction in men
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electrocardIograM (ecg) and Qt

ECG RESULTS

Normal Regular rhythm, usually 60–100 bpm
Tracing looks normal

Abnormal
Too slow: ,60 bpm
Too fast: >100 bpm
Heart rhythm is not regular
Tracing does not look normal

Kadish et al. J Am Coll Cardiol. 2001;104:3169–3178.28

The faster the heart rate, the shorter the QT interval.
Evaluation of QT/QTc prolongation is required in drug development, 

because it can create a physiological environment that predisposes the 
cardiac muscle (myocardium) to ventricular tachyarrhythmia that can 
ultimately progress to sudden cardiac death.
Strnadova. Drug Inf J. 2005;39:407–433.29

Qtc InterVal

The QT interval is dependent on the heart rate and may be adjusted 
to improve the detection of patients at increased risk for ventricular 
arrhythmia.

Common formulas used to correct for heart rate include:

Bazett: QTc QT
RR

=
  

Atrial Fibrillation: QTc
QTc QTc

=
+1 2

2
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A QTc of ⩾500 milliseconds generally correlates with higher risk 
of torsades de pointes; however, there is no definitive consensus on 
the degree of drug-induced QT prolongation that should require drug 
discontinuation.30

Viskin (2009) proposed the following QT interval scale to aid 
diagnosis of patients with short and long QT syndromes:

°

°

LQTS = long QT syndrome; SQTS = short QT syndrome. 
Viskin S. Heart Rhythm. 2009;6:711–715.31

P Values

When comparing measurements between study  
treatment groups:

• Compare active treatment group with a “control” group like a placebo 
or other treatment group

• Have at least one measurement/assessment for the comparison(s)
• Use P values to explain whether the difference between the groups of 

interest is due to chance
• P value provides a probability of the observed data (e.g., measured 

difference) when the null hypothesis is true
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Within a population, measurements are compared with the “average” 
or mean. The P value quantifies the probability that the result falls 
within a range of variability in results around the mean, assuming the 
null hypothesis is true.

This figure represents a standard bell curve, around which we assume 
most populations, or results, are distributed. For example, in a class 
with an average score on an examination of 70%, we assume that is the 
average and that most students have earned a score close to that value.

Statistical methods help us account for the variability of the observed 
measurements.

A few details about P values32:
• “P” is governed by sample size (n) and effect size (i.e., a measurement 

of the magnitude of a treatment effect when comparing one group to 
the other)

• “P” describes the significance of study treatment based on a statistical 
test
• P , 0.05 indicates significance if the type I error (level of signifi-

cance) was predefined as 0.05
• Researchers set the level of significance, or a, before a study is 

conducted
• A P value lower than the a means that the researcher can reject the 

null hypothesis (H0) of no effect of treatment (i.e., no difference 
between the 2 groups.)

PB-RefGuide.indd   102 8/4/2017   3:29:44 PM

NOT F
OR R

EPRIN
T



Rating Scales and Safety Measurements in Bipolar Disorder and Schizophrenia

PsychoPharmacol Bull:  Vol. 47 · No. 3

103

Example: Hypothetical Drug Study

Mean baseline PANSS score was 98.9 for all treatment groups (n = 339).
*P ⩽ 0.05 compared with placebo.

At a = 0.05, you can reject the H0 of no difference of PANSS score 
at endpoint between each medication group compared with placebo 
because you have demonstrated a statistically significant difference in 
mean score between the groups.
• Statisticians don’t prove that a drug works
• They disprove that a drug doesn’t work (the “null hypothesis”)

Intent –to-treat (Itt)

• The ITT population includes all data from all randomly allocated 
subjects to study treatment groups, whether or not they completed the 
study32,33

• It is sometimes defined as all randomized patients who received 
at least one dose of study drug and had at least one postbaseline 
assessment32,33

PATIENT # OBSERVED DATA LAST VISIT

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Analysis

1

All data  
used in 
analysis

2

3

4
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least sQuares (ls) Mean

Sometimes it is important to detect the relationship between 
2 variables in addition to comparing the difference between study treat-
ment groups.
In this case, consider:
• Do the trends associated with 2 variables change at the same time?  

If they do, they are “correlated.” 
e.g.: Smoking and heart disease; wearing seatbelts and automobile 
deaths; antipsychotic medication and PANSS scores

• How can we describe the relationship? Is it linear?

When analyzing correlations, the relationship can be tested by deter-
mining how well the data fit the equation of the line (the model) if only 
2 variables are considered.34

Least squares mean is calculated based on the differences in the 
observed measurement and the predicted value, obtained by fitting the 
data to the linear model.34

It is important to remember: “correlated” or “associated” “caused by.”
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last obserVatIon carrIed forWard (locf)

• The LOCF (last observation carried forward) is a method to 
impute the last time point assessment value by the last available 
assessed value32,33

• The LOCF approach assumes that a subject’s response would remain 
invariable from the time of the last observation to the last study 
visit32,33

Imputed visit 3  
data

Imputed visit 2  
data

PATIENT # OBSERVED DATA LAST VISIT

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Analysis

1

2

3

4

MIxed Model for repeated Measures (MMrM)

• In MMRM analysis, all observed data from each visit are used in the 
model33

• The model considers the correlation of measurements between visits 
of each subject35

• Model parameters such as treatment effect are estimated by a maxi-
mum likelihood method

• MMRM is thought to be less biased in estimation of treatment effect 
than LOCF and OC (Observed Cases) when missing data have 
occurred and missing pattern is appropriate for using MMRM36
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MIxed Model for repeated Measures (MMrM)

PATIENT # OBSERVED DATA

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6

1

2

3

4

obserVed case (oc)

• OC analysis includes ONLY those subjects who completed the trial, 
ignoring any and all dropouts36

PATIENT # OBSERVED DATA

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6

1

2

3

4
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analysIs of coVarIance (ancoVa)

Analysis of covariance (ANCOVA) is an analytical method that allows 
analysis of complex data sets that involves many interacting variables, 
or covariates.33,37

ANCOVA is an extension of analysis of variance (ANOVA) and 
allows for the possible effects of covariates on the response measure-
ments in addition to the effects of the study treatment.33,37

In ANCOVA (also ANOVA), the total variance in the observed mea-
surements is divided into a part due to between group means and a part 
due to intergroup means, and then the mean difference of the groups 
can be assessed.33,37

effect sIze

Effect Size is a quantification of size of a difference between two 
groups.38,39 There are many ways of measuring effect size. The most 
straightforward is to simply calculate the difference between the mean 
values of two groups (for example, a population receiving an experi-
mental compound and a population receiving placebo), and divide by 
the pooled standard deviation. This method is referred to as Cohen’s d:

d
m m

Spooled
=

−2 1

where m1 and m2 are the respective mean values of a measurement made 
within two groups, and Spooled is the pooled standard deviation.38 The 
larger the Cohen’s d, the larger the effect size. A Cohen’s d of 0.2 signi-
fies a small effect, 0.5 signifies a medium effect, and 0.8 signifies a large 
effect.40

Effect Size is broadly applicable to many types of measurements, and 
can be used to:
• Investigate the effectiveness of a particular intervention for a defined 

group
• Compare the magnitude of effectiveness between different 

interventions
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nuMber needed to treat (nnt) and nuMber needed  
to HarM (nnH)41

The Number Needed to Treat (NNT) is the number of patients who 
must be treated with one intervention versus another to see a difference 
in an outcome (e.g., response).

Example: with an NNT of 2, one would expect to encounter an additional out-
come of interest for every 2 patients treated with one treatment versus another. 
An NNT of 100 would mean that you would need to treat 100 patients before 
expecting to encounter an additional outcome of interest.

NNT is calculated by first subtracting the rates of the outcome in 
question that are associated with the two interventions, and then calcu-
lating the reciprocal of this difference. In other words,

NNT = 1/(Rate1 – Rate2)

The concept of NNT can be used to compare treatments in terms of 
potential adverse events. By convention, the term in this case is Number 
Needed to Harm (NNH). NNH is calculated in the same manner as 
NNT but is used to describe the number of patients we would need to 
treat with Treatment A versus Treatment B before we would expect to 
encounter one additional adverse event of interest.
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