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Appendix C: Scoring Algorithms: 1990 Norm-Based scoring of 
PCS and MCS 

This appendix reproduces Chapter 4 from the first edition of this manual 
(Ware et al., 1994) to document SF-36 (vl) PCS and MCS scoring based 
on 1990 norms. 

Scoring of the Physical (PCS) and Mental (MCS) Component Summary 
measures involves three steps. First, the eight SF-36 scales are 
standardized using means and standard deviations from the general u.s. 
population. Second, they are aggregated using weights (factor score 
coefficients) from the general U.S. population. Finally aggregate PCS and 
MCS scores are standardized using a linear T-score transformation to have 
a mean of SO and a standard deviation of 10, in the general U.S. 
population. 

General U.S. population statistics used in the standardization and in the 
aggregation of SF-36 scale scores are presented in Table C.1. Detailed 
information including formulas for scale aggregation and transformation of 
scores are presented below. Formal checks using a test dataset recorded 
on a computer diskette (see back cover) can be performed to confirm the 
successful reproduction of PCS and MCS scales, as discussed later in the 
chapter. We strongly recommend these tests. 

TABLE C.1 GENERAL U.S. POPULATION MEANS, STANDARD DEVIATIONS AND FACTOR 
SCORE COEFFICIENTS USED TO DERIVE PCS AND MCS SCALE SCORES 

SF-36 SCALES 
Physical Functioninq (PF) 
Role Physical (RP) 
Bodily Pain (BP) 
General Health (GH) 
Vitality (VT) 
Social Functioning (SF) 
Role Emotional (RE) 
Mental Health (MH) 

Importance Of 
Standardization 

Norm-Based Scoring 

FAGTOMSOOR- ,. f:FJC1£N'fS ' 
MEAN SD PCS MCS 

84.52404 22.89490 0.42402 -0.22999 
81.19907 33.79729 0.35119 -0.12329 

• 75.49196 23.55879 0.31754 -0.09731 
72.21316 20.16964 0.24954 -0.01571 
61.05453 20.86942 0.02877 0.23534 
83.59753 22.37642 -0.00753 0.26876 
81.29467 33.02717 -0.19206 0.43407 
74.84212 18.01189 -0.22069 0.48581 

As with the scoring of SF-36 items and scales, which are aggregated to 
score the summary measures, standardization of the scoring of the PCS 
and MCS scales is vital to their interpretation. Any changes in scoring of 
the SF-36 items, scales, or the algorithms for the summary scales may 
compromise their reliability and validity. Changes in scoring have also 
been shown to invalidate normative comparisons, and changes are likely 
to complicate or prevent meaningful comparisons of results across studies. 
(Ware, Snow, Kosinski, et al., 1993) 

The PCS and MCS scales are scored using norm-based methods. The 
means, standard deviations, and factor score coefficients used in scoring 
come from the general U.S. population. A linear T-score transformation 
method is used so that both the PCS and MCS have a mean of 50 and a 
standard deviation of 10 in the general U.S. population. This 
transformation is in contrast to the 0-100 scoring used to date for the 
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Steps In Scoring 

Standardization Of 
Scales 

Aggregation Of Scale 
Scores 

eight SF-36 scales. The eight Sf-36 scales have means ranging from 61 to 
84 and standard deviations ranging from 18 to 34 in the general U.S. 
population (Ware, Snow, Kosinski, et al., 1993). 

The advantage of the standardization and norm-based scoring of the PCS 
and MCS is that results for one can be meaningfully compared with the 
other and their scores have a direct interpretation in relation to the 
distribution of scores in the general U.S. population. Specifically, all scores 
above and below 50 are above and below the average, respectively, in the 
general U.S. population. Because the standard deviation is 10 for both PCS 
and MCS measures, each one point difference in scores also has a direct 
interpretation. A one point difference is one-tenth of a standard deviation. 
Advantages of norm-based scoring are illustrated in Appendix D. 

Following the scoring of the eight scales according to the standard SF-36 
scoring algorithms (Medical Outcomes Trust, 1991, 1994; Ware, Snow, 
Kosinski, et al., 1993), PCS and MCS are scored in three steps as 

explained below. 

First, each SF-36 scale is standardized using a z-score transformation and 
SF-36 scale means and standard deviations from the general U.S. 
population as given in Table 1. A z-score for each scale is computed by 
subtracting the general U.S. population mean from each SF-36 scale score 
and dividing the difference by the corresponding scale standard deviation 
from the general U.S. population. Formulas are listed below. 

Step 1, Formulas for z-score standardizations of SF-36 scales. 

PF _z = (PF - 84.52404) / 22.89490 
RP _z = (RP - 81.19907) / 33.79729 
BP _z = (BP - 75.49196) / 23.55879 
GH_Z = (GH - 72.21316) / 20.16964 
VT _z = (VT - 61.05453) / 20.86942 
SF _z = (SF - 83.59753) / 22.37642 
RE_Z = (RE- 81.29467) / 33.02717 
MH_Z = (MH - 74.84212) / 18.01189 

After a z-score has been computed for each SF-36 scale, the second step 
involves computation of aggregate scores for the physical and mental 
components using the physical and mental factor score coefficients from 
the general U.S. population as given in Table C.1. 

Computation of an aggregate physical component score consists of 
multiplying each SF-36 scale z-score by its respective physical factor 
score coefficient and summing the eight products, as shown below. 
Similarly, an aggregate mental component score is obtained by 
multiplying each SF-36 scale z-score by its respective mental factor 
score coefficient and summing the eight products. 
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Transformation Of 
Summary Scores 

Features Of PCS And 
MCS Scores 

Step 2. For_mulas for aggregatin . 
estimating aggregate phg s_tandard1zed scales in 
component scores: ysical and mental 

AGG_PHYS = (PF _Z * .42402) + * 
.31754+ (GH_Z * .24954) + (VT (R~_Z .35119) + BP _Z * 
.00753) + (RE z * -.19206) + (MH_Z .02877) + (SF _Z * -- _Z * -.22069) 

AGG_MENT = (PF z * 22999) + (RP z * 
.09731+ (GH_Z * ~01571) + (VT z *- 23512329) + BP _Z * 
.26876) + (RE_Z * -.43407) + (MH_Z *·-.48~~)1t (SF _Z * -

Pending results from ongoing evaluations of oth • 
recommended that component scale s b er options, it is 
res d t · cores e set to missin ·f th 

pon en is missing any one of the eight SF-36 I • • g. I e 
number of component scores missin sea es. To mm1m1ze the 
the eight scale scores if half or :~r:e;e~~m~end estimating each of 
documented elsewhere (Medical Outcomes ; I ~m~9~re complete, as 
Snow, Kosinski, et al., 1993) rus , 1, 1994; Ware, 

The third step involves transformi h based (SO 10) scoring Thi _ng eac component score to the norm-
aggregate ~omponent sc~le sc~re1~ aromplish~d by multiplying each 
to 50. Formulas are listed below. y O and adding the resulting product 

Step 3. Formulas for T-score transformation of component 
scores. 

Transformed Physical (PCS) = 50 + (AGG PHYS * 10) 
Transformed Mental (MCS) = 50 + (AGG_MENT * 10) 

The PCS and MCS were constructed a d • 
advantages, in addition to reducing th; S;~o;~d to ach1~ve a number of 
to two summary measures withou r?m an e1ght-_scale profile 
Features of the PCS and MCS scor ~ sub~tantta! lo~s ?~ information. 
intervals (CI) skewness ( es~ ~ncluding their reltab11tty, confidence 
observed in the general 0et~n~ c~1l~~g and floor), and number of levels 
These results confirm so~e· of ~~ a ;~n, ar~ summarized in Table C.2. 
summary measures as compared t~ th:o~t1cal a~vantages ?f the_ two 
very large increase in the numb ght ~F 36 scales, mcludmg a 
intervals relative to each of the e~r h~f le~els defined, smaller confidence 
both floor and ceiling effects R r 19 . . sea e~, as well as the elimination of 
are discussed further in Cha~t: 

1
;b*ty ;

st1
mates and confidence intervals 

measures versus the eight-seal~ p~o:i~ =~eff!v~~:~~n i~h~ht;p~:ru;mary 
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TABLE C.2 COMPARISON OF FEATURES OF SF-36 SCALES AND SUMMARY MEASURES, 
GENERAL U.S. POPULATION 

Reliability 
95% CI(±) 
% Floor 
% Ceiling 
# of Levelsa 

I SF-36 SCALESb 
.78 - .93 
13-33 
1-24 
1- 56 
4-26 

I 51:JMMARY MEASURES ·, 
PCS MCS 
.93 .88 
5.7 6.3 
0 0 
0 0 

567 493 
Scores rounded to first decimal place 
Statistics are presented as the range of results found across the eight SF-36 scales in the general U.S. population. 

Scoring Checks 

Scoring Exercise 

Because errors can lead to inaccurate scale scores, we strongly 
recommend formal scoring checks of SF-36 scales prior to computing the 
SF-36 component summary scales. These formal scoring checks are 
explained in full detail in the SF-36 Scoring Exercise available through the 
Medical Outcomes Trust (Medical Outcomes Trust, 1994). 

The following scoring checks are also strongly recommended for the SF-36 
component summary scales. Any discrepancies should be investigated for 
scoring errors: 

1. Check correlations between the eight SF-36 scales and the PCS and 
MCS scales. The PF, RP, and BP scales should correlate highest 
with the PCS and lowest with the MCS. The MH, RE, and SF scales 
should correlate highest with the MCS and lowest with the PCS. The 
GH and vr scales should correlate moderately with both physical 
and mental component scales. 

2. Check the correlation between the physical and mental component 
summary scales. The correlation should be very low. 

Tables and text in Chapter 3 summarize results from these tests across 
numerous studies. 

A test dataset and SAS code for scoring the SF-36 PCS and MCS scales has 
been provided on a computer diskette (see inside back cover). The SAS 
code begins with algorithms for scoring the eight SF-36 scales and finishes 
with the computation of the component summary scales. The purpose of 
this scoring exercise is to help SF-36 users evaluate results from each step 
in the process of calculating SF-36 component summary scale scores. The 
test dataset for this scoring exercise contains 100 administrations of the 
SF-36 Health Survey. The test dataset is called "RAWDATA." The SAS code 
for scoring the scales is called "SF36SUMM.SCR." 

Table C.3 presents descriptive statistics for the eight SF-36 scales and the 
physical and mental component scales from the test dataset. After scoring 
the test data set, you should observe the same means, standard 
deviations, and minimum and maximum observed values as those 
presented in Table C.3. 
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Note that the missing data rate for each . . 
the scoring exercise. Consequently th!c~~ ,~ artificially large as part of 
component summary scales is unch~ract . ,s_sing data rate for the two 

enst,cally high. 

TABLE C.3 TEST DATASET DESCRIPTI 
MEASURES (N = 100) VE STATISTICS SF-36 SCALES AND SUMMARY 

SF-36 SCALES #OF 
STANDARD MINIMUM 

MAXIMUM 
CASES MEAN DEVIATION OBSERVED 

Phvsical Functioning (PF) VALUE 
OBSERVED 

99 75.8 VALUE Role Physical (RP) 25.1 5 
Bodily Pain (BP) 

93 58.0 40.5 100 
0 

General Health (GH) 
98 69.5 25.1 100 

0 
Vitality (VT) 96 59.6 22.9 100 

5 
Social Functioning (SF) 

100 56.2 19.3 100 
100 15 

Role Emotional (RE) 83.5 24.7 95 
92 12.5 

Mental Health (MH) 72.5 39.1 100 
100 74.4 0 100 PCS 
88 

19.5 8 
Mes 45.2 10.9 100 

88 49.7 17.2 66.7 11.2 12.7 64.2 

Ex. 2116-020


	1 - SF-36 Table of Contents, Copyright Info
	2 - SF-36 Chapter 2
	3 - SF-36 Chapter 3
	4 - SF-36 Chapter 6
	5 - SF-36 Appendix C



