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Abstract

Purpose To validate the FACT-G scale for measuring

quality of life of patients with cancer in Colombia.

Methods The analysis included factor analysis, confir-

matory analysis, Rasch analysis, convergent validity,

internal consistency (473 patients diagnosed with cancer),

test–retest reliability (97 patients evaluated at two differ-

ent time points) and sensitivity to change (25 patients

evaluated before and after an intervention).

Results A four-factor structure has been found (‘‘Physical

well-being’’, ‘‘Social–family well-being’’, ‘‘Functional

well-being’’ and ‘‘Emotional well-being’’). Two subscales

(‘‘Emotional well-being’’ and ‘‘Social–family well-being’’)

have misfitting items. Cronbach’s alpha was 0.89 for the

whole scale. None of the items had significant impact on

the scale’s alpha when removed. Lin’s concordance cor-

relation coefficient indicated test–retest reliability (rho c:

0.64–0.76) adequate to the uses of the tool. Regarding

sensitivity to change, repeated measures analysis demon-

strated significant change of the score after an intervention

[F(3, 72) = 39.89, P = 0.000]. Except for the domain

‘‘Social–family well-being’’, Pearson’s correlation coeffi-

cient between equivalent domain scores on FACT-G and

the EORTC QLQC-30 ranged from 0.5 to 0.7.

Conclusions The FACT-G scale measures a four-factor

construct. Results indicate that the FACT-G scale is an

instrument that performs consistently over time, with evi-

dence of responsiveness. The finding of misfitting items in

two subscales (‘‘Social–family well-being’’, and ‘‘Emo-

tional well-being’’) imposes caution in interpreting the

scores of these domains.

Keywords Neoplasm � Quality of life � Psychometrics �
Questionnaires

Introduction

Concepts like health state, functional state and quality of

life have been used indiscriminately by the different

methods that have attempted to measure the health-disease

state. However, such concepts reflect different phenomena:

[1]. Health state is related to the presence of observable

signs or symptoms that can be grouped under the same

reference pattern. Functional state refers to how the health

state affects aspects related to subject’s performance and

his autonomy, while quality of life is a broader and sub-

jective concept since it takes into account physical, psy-

chological, spiritual and emotional well-being, as well as

the ability to function properly in daily life activities. [2].

When the purpose is to evaluate how disease situations, and

therapeutic and diagnostic procedures affect quality of life,

we are dealing with ‘‘health-related quality of life’’. This

term first used by Cella and Tulsky [3] measures the dis-

crepancy between the patient’s actual health state and the

ideal functioning, satisfaction and well-being state. How-

ever, this evaluation is strictly subjective, since it has been

demonstrated that people with identical levels of lesion or
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B. J. Arnold

Center on Outcomes, Research and Education,

FACIT, Elmhurst, IL, USA

123

Qual Life Res (2011) 20:19–29

DOI 10.1007/s11136-010-9727-0



with very similar signs and symptoms register different

levels of quality of life [4].

The use of quality of life as an outcome measure in

different kinds of clinical trials has increased; for example,

it is the most frequently measured outcome in clinical trials

involving patients with cancer or cardiovascular patholo-

gies. In the case of cancer, this variable has been identified

as the second most important primary outcome after sur-

vival [5].

Diverse instruments have been employed to evaluate

health-related quality of life in patients with cancer

including generic questionnaires as Short Form 36 (SF-36)

[6] and specific measures; in this group, the European

Organization for the Research and Treatment of Cancer

QLQ-C30 (EORTC QLQ-C30) [7] and the Functional

Assessment of Cancer Therapy-General (FACT-G) [8]

questionnaires have been the most used in clinical research

of this kind of pathology.

The FACT questionnaire is designed to be self-admin-

istered although it can be applied in the form of an inter-

view. Its pool of items has been generated using semi-

structured interviews of patients and health professionals.

A factor analysis of a preliminary version having 28 items

showed five domains: (1) general physical health state

(related to physical well-being and some symptoms); (2)

family and social environment (includes items exploring

emotional support from family and friends and communi-

cation about the illness): (3) emotional state (evaluates

some emotional symptoms and coping with the illness); (4)

personal functioning capacity (includes items exploring

functional well-being, acceptance of the illness and an

overall evaluation of the quality of life) and relationship

with the doctor. In the most recent Spanish version 4, the

last domain having two items has been removed from the

scale and a new item (‘‘Me preocupa que mi enfermedad

empeore’’ has been added [9].

The instrument has a simple scoring system, in which

each of the 27 items is evaluated in an ordinal dimension

from 0 to 4, using a 5-point rating scale ranging from ‘‘not

at all’’ to ‘‘very much’’. Higher scores indicate better

quality of life. The scale uses the past 7 days as timescale.

The measure yields information about total quality of life

as well as the four dimensions listed previously [9]. Dif-

ferent attempts to validate the FACT-G questionnaire have

been made in different countries [10–14]; these studies

have reported adequate reliability and consistent factorial

structures. Comparability with other instruments as the

EORTC QLQ C30 has been established in such a way that

schemes for converting scores from one instrument into the

other have been proposed [15].

The instrument, originally in an English version, was

translated into Spanish using an iterative forward–back-

ward sequence, having a review by bilingual health

professionals [16]. A subsequent adaptation into Spanish

has been made using an extension of the method described

by Bravo et. al [17]. In this adaptation, different cultural

backgrounds have been included (Puerto Rico, Cuba,

Mexico, Nicaragua, Costa Rica, Argentina and Peru). This

version appeared to perform at least as well as the original

English instrument having comparable reliability and

validity coefficients [9, 18] although some misfitting

items belonging to emotional well-being and social–family

well-being domains have been identified [19]. A study

performed among Uruguayan patients with cancer showed

acceptable to good reliability except for the emotional

well-being domain [18]. Another study of Dupueto et al.

[20], using the FACT-G Spanish version 4 among

Uruguayan patients, reported good reliability and validity

of the QOL instrument among this population, appearing to

be an instrument capable of discriminating among groups

of patients and having Cronbach’s alpha ranging from 0.78

to 0.91 in the four subscales. Since up to the moment, there

are no records on the validation of the FACT questionnaire

in Colombia, and to our knowledge, there are no more

psychometric studies on FACT-G for Spanish-speaking

patients having cancer in South America (except by the

validation among Uruguayan patients). The aim of the

present study was to determine the measurement charac-

teristics of this instrument applied to patients with cancer in

Colombia.

Materials and methods

FACT-B Spanish Version 4 scale was initially applied to

473 patients with different types of cancer attending

Instituto Nacional de Cancerologı́a (INC) ambulatory care

services in Bogotá, Colombia. This sample was used to

perform an exploratory factor analysis, a confirmatory

Table 1 Distribution of patients according to the location of cancer

lesions

Location N %

Prostate 227 47.99

Breast 203 42.92

Gynaecological 12 2.54

Bowel 9 1.90

Soft tissue 8 1.69

Head and neck 6 1.27

Kidney 3 0.63

Haematopoietic 2 0.42

Lung 2 0.42

Brain 1 0.21

Total 473 100
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analysis, an evaluation of an item response theory (IRT)

measurement model and to assess internal consistency and

convergent validity (for this purpose, the EORTC QLQ

C30 scale was simultaneously applied to this group of 473

patients) (see Table 1). Respondents filled out the ques-

tionnaire with the assistance of a research auxiliary trained

in the implementation of the instrument.

The evaluation of the test–retest reliability comprised

application of the instrument repeatedly, in two opportu-

nities, to a group of 97 patients. To evaluate the instrument

sensitivity to change, the scale was applied in two oppor-

tunities to a group of 25 patients with breast cancer that had

received treatment. Patients included in the groups to

evaluate test–retest reliability and sensitivity to change

were a subsample of the total amount of 473.

Statistical analysis

An exploratory factor analysis has been performed in the

sample of 473 patients to obtain information about loadings

of the items for each domain, via factor analysis of ordinal

variables using LISREL 8.80 [21]. Eigenvalues higher than

1, Barlett’s test and Kaiser–Meyer–Olkin test were used as

extraction strategy. A promax rotation was used to achieve

a more understandable structure among factors.

A confirmatory factor analysis was applied to the sample

of 473 patients using LISREL 8.80. Considering the ordinal

nature of the item-scores as a Likert-type scale, estimation

methods using polychoric correlation and asymptotic

covariance matrices were performed. These matrices were

generated using PRELIS, the LISREL preprocessor [22].

Three models were used to fit the data: a model having four

factors, corresponding to the original structure of the FA-

CIT-G Spanish Version 4 (four factors in which each item

loaded on only one factor, with correlations between them

freely estimated), and two additional models constructed

taking into account the information yielded by a factor

analysis of ordinal variables and by the modification indexes

generated by LISREL. The models were analyzed using

diagonally weighted least squares as method of estimation,

assuming non-normally distributed data. Decisions on

model fit were made using the following criteria: the ratio of

v2 to degrees of freedom (v2/df), root mean square error of

approximation (RMSEA), non-normed fit index (NNFI),

comparative fit index (CFI), goodness of fit index (GFI) and

standardized root mean square residual (SRMR). v2/df \ 3

indicates model adequacy. NNFI and CFI [ 0.9 suggest

good model fit. RMSEA \ 0.08 is considered acceptable

[23]. SRMR \ 0.08 indicates a good fit of the model.

A Rasch analysis was performed to evaluate person

and item reliability, item fit statistics and rating scale

diagnostics using average measures and fit statistics. Per-

son and item reliability indexes have values analogous to

Cronbach’s alpha (bounded by 0 and 1). Person and item

separation indexes should be at least 2 in order to be good

indicators of separation. Two item fit statistics have been

computed: the infit (weighted) and the outfit (unweighted)

statistics; these statistics indicate construct homogeneity

and item redundancy [24]. Items having infit or outfit[1.4

and corresponding values of ZSD [ 2.0 are considered

misfitting; item redundancy is indicated by infit–outfit

values \0.6 [25]. The rating scale diagnostics included

average measures, outfit–infit mean squares and thresholds

(step measures). Rasch analysis was carried out with

Winsteps software [26], using the partial credit model for

polytomous data.

The internal consistency of factors and their items was

analyzed using the Cronbach’s alpha statistics (where

values greater than 0.7 are considered acceptable). For

test–retest analysis (N = 97) and concurrent validity

analysis (N = 473), the sample size achieves a power

greater than 88% to detect a difference of 0.15 between a

null hypothesis correlation of 0.65 and the alternative

hypothesis correlation of 0.8 using a two-sided hypothesis

test with a significance level of 0.05.

A sample size of 25 patients was calculated for assessing

sensitivity to change, expecting a 5-point difference in

mean domain scores and a standard deviation of five.

Measurements of central tendency, dispersion and fre-

quency were calculated in order to characterize the dif-

ferent items measured by the instrument. A sample of equal

or larger size than the one calculated for each procedure

was considered in all phases.

Consistency between repeated measurements with the

same instrument (test–retest reliability) was estimated

using Lin’s concordance correlation coefficient (qc) [27].

The instrument sensitivity to change for variations in the

clinical condition was determined using a repeated measure

ANOVA. Descriptive scale and classical test theory anal-

ysis were carried out using Stata�, using a significance

level of 5% for testing all hypotheses. The study was

conducted in accordance with the Declaration of Helsinki

and was approved by the Ethics committee of the National

Cancer Institute of Colombia (approval number 19, Sep-

tember 29 2004). All patients provided informed consent.

Results

The following scores were obtained for the different sub-

scales: Physical well-being state, mean = 21.7 (±6.2);

Social/family well-being, mean = 18.8 (±5.8); Emotional

well-being, mean = 20.1 (±5.6); Functional well-being,

mean = 17.5 (±6.2). The range of the different subscales

varied between 0 and 28, except for the emotional state

scale which varied between 2.3 and 24.
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Exploratory factor analysis

Data were analyzed through exploratory factor analysis

using as extraction strategy the results of Barlett’s test of

sphericity (v2 = 3593.2(351), P = 0.000) and the Kaiser–

Meyer–Olkin test (KMO = 0.89). The number of factors to

be analyzed was determined through a graphic analysis of a

scree plot and a very simple structure analysis [28],

obtaining an optimum number of four factors with both

methods. In addition, an oblique rotation (Promax) was

carried out. Bearing in mind the interpretability of domains

as the main criteria, oblique rotation was the most appro-

priate solution for the factor analysis. All of the items have

meaningful loadings on the four domains (greater than 0.3)

[29]. The factorial pattern matches the original structure of

FACT-G: four domains corresponding to physical, social–

family, emotional and functional well-being. The rotated

solution is shown in Table 2: the 27 items load on the

theoretical factors, except for the group related to emo-

tional well-being: two items, ‘‘I am satisfied with how I am

coping with my illness’’ and ‘‘I am losing hope in the fight

against my illness’’ have better loadings on the ‘‘Functional

well-being’’ and ‘‘Physical well-being’’ domains, respec-

tively. Correlations of factors have values between 0.14

(social–family well-being, emotional well-being) and 0.56

(social–family well-being, functional well-being).

Confirmatory factor analysis

Table 3 shows the results of the confirmatory analyses of

two models. Model 1 corresponds to the four-factor first-

order structure of the FACIT-G Spanish Version 4. Model

2 includes a modification of Model 1 suggested by the

exploratory factor analysis: in this new structure, the item

Table 2 Promax-rotated factor loadings for ordinal variables

Name Factor 1 Factor 2 Factor 3 Factor 4 Unique var

gp1. I have a lack of energy 0.839 0.140 0.094 -0.139 0.336

gp2. I have nausea 0.515 0.097 0.249 0.037 0.541

gp3. Because of my physical condition, I have trouble

meeting the needs of my family

0.741 0.084 0.048 0.020 0.388

gp4. I have pain 0.663 0.091 0.085 -0.070 0.554

gp5. I am bothered by the side effects of treatment 0.517 -0.028 0.364 -0.078 0.508

gp6. I feel ill 0.776 0.087 0.166 0.066 0.192

gp7. I am forced to spend time in bed 0.869 0.000 0.000 0.000 0.245

gs1. I feel close to friends 0.160 0.723 -0.098 -0.055 0.457

gs2. I get emotional support from my family 0.000 0.800 0.000 0.000 0.360

gs3. I get support from my friends 0.157 0.763 -0.198 -0.091 0.380

gs4. My family has accepted my illness -0.223 0.622 0.109 0.300 0.443

gs5. I am satisfied with family communication about my illness -0.176 0.690 0.211 0.165 0.442

gs6. I feel close to my partner (or the person who

is my main support)

-0.062 0.411 0.041 0.191 0.749

gs7. I am satisfied with my sex life 0.101 0.391 0.126 0.140 0.736

ge1. I feel sad 0.405 0.155 0.468 0.008 0.461

ge2. I am satisfied with how I am coping with my illness -0.330 0.125 0.284 0.694 0.574

ge3. I am losing hope in the fight against my illness 0.446 0.233 0.296 0.013 0.557

ge4. I feel nervous 0.253 0.153 0.641 0.041 0.382

ge5. I worry about dying 0.000 0.000 0.803 0.000 0.355

ge6. I worry that my condition will get worse -0.009 0.062 0.676 0.117 0.525

gf1. I am able to work (include work at home) 0.309 0.010 -0.095 0.629 0.290

gf2. My work (include work at home) is fulfilling 0.000 0.000 0.000 0.752 0.435

gf3. I am able to enjoy life 0.024 0.174 0.172 0.686 0.340

gf4. I have accepted my illness -0.383 0.159 0.277 0.723 0.539

gf5. I am sleeping well 0.031 0.154 0.286 0.418 0.639

gf6. I am enjoying the things I usually do for fun -0.043 0.117 0.314 0.648 0.431

gf7. I am content with the quality of my life now -0.061 0.160 0.396 0.644 0.364

gp1–gp7 physical well-being, gs1–gs7 social and family well-being, ge1–ge6 emotional well-being, gf1–gf7 functional well-being

Loadings highlighted in bold indicate the factor on which the item was placed
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ge2:‘‘I am satisfied with how I am coping with my illness’’,

loads on factor 4 (Functional well-being), and the item ge3

(‘‘I am losing hope in the fight against my illness’’) loads

on factor 1 (Physical well-being).

Both of the models have significant coefficients with

small standard errors and t-ratios; in addition, they have

theory corresponding signs suggesting a good fit of internal

structure [30]. Although these models are broadly similar,

and approach a good fit, some small differences are

apparent: Only model 2 passes the v2/df test. Model 2 has

the lower RMSEA and SRMR. It also has the higher CFI.

The changes suggested by the MI do not improve fit sig-

nificantly. Overall, these data support the four-factor model

although some items of the emotional well-being factor

could fit better if they were assigned to other domain.

Figure 1 shows the characteristics of the model having the

best fit (Model 2).

Item response theory

Analyses were made using Rasch models for polytomous

scales. Table 4 shows overall information regarding model

fit. These data suggest misfit for items (The standard

deviation of the ZSTD infit is greater than 2). Table 5

presents the reliability and separation indices for persons

and items corresponding to the four subscales. Reliability

has values [0.65 for persons and [0.96 for items. Sepa-

ration indexes show modest values for persons (only

functional well-being subscale has a value greater than

two), but adequate values for items. Low person reliability

and separation indexes and high item reliability and sepa-

ration indexes suggest a narrow spread of this sample.

Table 6 shows item infit and outfit statistics on the scale.

Rasch analysis identifies misfit of two items of the Emo-

tional well-being scale (ge5 and ge6) and of the Social–

family well-being scale (gs3 and gs6). No item demon-

strated redundancy.

Table 7 presents average measures and infit–outfit

MNSQ. Values corresponding to average measures

increase monotonically in an expected manner across the

rating scales, suggesting that persons having higher mea-

sures rate higher in the items. Infit–outfit MNSQ values

ranged between 0.70 and 1.67. Nearly all of infit–outfit

MNSQ values are close to 1 except for categories ‘‘Not at

all’’—‘‘A little bit’’ in the Social–family well-being scale:

this suggests that patients having high scores in this sub-

scale unpredictably choose low ratings.

In Fig. 2, the higher a patient is positioned on the ver-

tical axis, the better in terms of quality of life. It can be

seen that persons and items have high spread, covering a

range of -2 to 5 logits. In addition, the person mean is

about 1.2 logits higher than the item mean; this suggests

that the construct the scale measures in this group is

quantitatively superior than the one observed in a random

sample of patients. Item ge3 (‘‘I am losing hope in my fight

against my illness’’) is in the upper zone of the item map,

suggesting that coping is a strong marker of quality of life

in this sample. In contrast, items gs3 (‘‘I get support from

my friends’’) and gsf (‘‘I am satisfied with my sex life’’)

seem to be poor markers of this construct. In addition, the

scale shows a gap between some symptoms (physical and

emotional) and coping.

Internal consistency

Cronbach’s alpha for the total FACT-G score was 0.89.

Cronbach’s alpha for the four subscales was 0.85 for the

Physical well-being, 0.79 for the Social/family well-being,

0.85 for the Emotional well-being and 0.73 for the

Functional well-being subscale. None of the items has a

significant impact in the scale alpha when removed.

Validity of the convergent criteria

The validity of the convergent criteria was assessed in 473

patients, choosing EORTC QLQC-30 subscales having

theoretical correspondence with FACIT scale: Physical

functioning (5 items), social/family functioning (2 items),

emotional functioning (4 items) and functional role

(2 items). Values of correlations estimated between pairs

of the contrasted subscales oscillated between 0.1 and 0.7

(Table 8).

Test–retest reliability

Ninety-seven patients were assessed for this step of the

instrument evaluation. The time elapsing between the two

assessments has a mean of 8 days (±3.8), varying between

2 and 20 days. Table 9 shows the results of measuring

reliability for the subscales total scores. Concordance

correlation coefficients had a range of 0.64–0.76.

Sensitivity to change

Twenty-five patients were assessed at two time points for

this step of the instrument evaluation, before and after

receiving therapeutic intervention. The time elapsed

Table 3 Results of confirmatory factor analysis of the FACT-G

v2 df v2/df RMSEA NNFI CFI SRMR

Model 1a 696.91 224 3.11 0.067 0.96 0.97 0.087

Model 2b 568.63 224 2.54 0.057 0.97 0.98 0.074

a Original four-factor FACT-G 4
b ge2 loading on functional well-being, ge3 loads on physical well-

being
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    0.21

    0.10

    0.49

          0.64
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                      0.62
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0.49

0.58

0.33

0.65

0.59

0.38

0.31

Fig. 1 Confirmatory factor analysis. Paths gp1—physical, gs1—Social/Family, ge1—emotional and gf1—functional treated as fixed parameters
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between both assessments has a mean of 179 days (±85.2),

varying between 91 and 396 days. The mean scores for

each of the subscales before and after the intervention are

shown in Table 10. Although we expected to see a positive

effect of the intervention on quality of life, it can be seen

that changes in the scores are not pointing to the same

direction for all subscales.

The initial and final score was different for each of the

four subscales (P \ 0.03). According to the results of the

repeated measures ANOVA, such difference was explained

by the time component.

Table 4 Overall model fit information for FACT-G

Infit Outfit Separation Reliability

MNSQ ZSTD MNSQ ZSTD

Persons

Mean 1.07 0.0 1.07 0.0 2.82 0.89

S.D. 0.54 1.5 0.59 1.5

Items

Mean 1.04 0.1 1.08 0.6 9.35 0.98

S.D. 0.27 3.8 0.32 3.6

Table 5 Reliability and separation index for FACT-G subscales

Physical well-being Social and family well-being Emotional well-being Functional well-being

Person Item Person Item Person Item Person Item

Reliability index 0.65 0.98 0.79 0.99 0.66 0.99 0.84 0.96

Separation index 1.36 7.11 1.95 11.94 1.39 10.86 2.26 5.07

Table 6 Item statistics for

FACT-G
Item Item fit MNSQ statistics

Infit

MNSQ

ZSTD

Infit

Outfit

MNSQ

ZSTD

Outfit

gp1. I have a lack of energy 0.85 -2.4 0.91 -1.1

gp2. I have nausea 0.92 -0.7 0.79 -1.3

gp3. Because of my physical condition, I have trouble

meeting the needs of my family

0.92 -1.2 0.86 -1.4

gp4. I have pain 1.00 0.1 1.17 2.1

gp5. I am bothered by the side effects of treatment 1.08 1.2 1.38 3.4

gp6. I feel ill 0.71 -4.9 0.67 -3.8

gp7. I am forced to spend time in bed 0.88 -1.4 0.73 -1.9

gs1. I feel close to friends 1.21 3.6 1.27 4.0

gs2. I get emotional support from my family 1.11 1.5 1.15 1.6

gs3. I get support from my friends 1.35 5.7 1.46 6.3

gs4. My family has accepted my illness 1.10 1.5 1.19 2.4

gs5. I am satisfied with family communication about my illness 1.05 0.8 1.03 0.5

gs6. I feel close to my partner (or the person who is

my main support)

1.28 3.3 1.68 5.8

gs7. I am satisfied with my sex life 1.15 2.6 1.22 3.5

ge1. I feel sad 0.90 -1.6 0.96 -0.5

ge2. I am satisfied with how I am coping with my illness 1.04 0.7 1.10 1.4

ge3. I am losing hope in the fight against my illness 0.89 -0.8 0.93 -0.3

ge4. I feel nervous 0.90 -1.4 0.87 -1.6

ge5. I worry about dying 1.39 5.5 1.98 6.6

ge6. I worry that my condition will get worse 1.33 5.5 1.43 5.0

gf1. I am able to work (include work at home) 0.83 -3.1 0.84 -2.7

gf2. My work (include work at home) is fulfilling 0.92 -1.2 0.93 -0.9

gf3. I am able to enjoy life 0.74 -4.6 0.70 -4.6

gf4. I have accepted my illness 1.01 0.3 1.08 1.2

gf5. I am sleeping well 0.93 -1.2 0.95 -0.8

gf6. I am enjoying the things I usually do for fun 0.81 -3.5 0.79 -3.5

gf7. I am content with the quality of my life now 0.76 -4.1 0.74 -4.1
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Discussion

Although The FACT-G is among the most widely used

instruments for measuring quality of life in patients with

cancer, few studies have been performed for its validation

in Latin America [18, 20]. The purpose of this study was to

evaluate the psychometric properties of the Spanish version

of the FACT-P 4 when applied in a Colombian sample of

patients with cancer.

The exploratory factor analysis provides support for the

hypothesized underlying four-factor structure of the FACT-

G. Although the structure of items loading does not match

with the original theoretical composition of the scale, the

relationships we found are plausible: The loading of item

‘‘I am satisfied with how I am coping with my illness’’

(ge2) on the functional domain makes sense considering

that coping strategies have been associated with functional

status [31]. Regarding item ‘‘I am losing hope in the fight

against my illness’’ (ge3), its connection with the physical

well-being domain could be explained by the relevance of

perceived symptoms on the expectations about the illness

outcome in this group of patients.

The confirmatory factor analysis also supports the pro-

posed four-factor structure indicating that the FACT-G is a

measure of several domains of quality of life in patients

with cancer: symptoms, family/social, emotional and

Table 7 Category measures for FACT-G

Subscale and

category

Average

measure

Infit

MNSQ

Outfit

MNSQ

Physical well-being

Not at all 0.07 0.94 1.08

A little bit 0.29 0.96 0.95

Somewhat 0.54 0.96 0.88

Quite a bit 0.75 0.97 0.91

Very much 1.28 0.86 0.92

Social and family well-being

Not at all -0.23 1.28 1.67

A little bit 0.05 1.24 1.38

Somewhat 0.16 0.92 0.88

Quite a bit 0.61 1.12 1.07

Very much 1.07 1.18 1.15

Emotional well-being

Not at all -0.03 1.26 1.19

A little bit 0.15 1.13 1.11

Somewhat 0.36 0.95 0.95

Quite a bit 0.60 1.13 0.80

Very much 1.32 1.04 1.04

Functional well-being

Not at all -0.35 0.91 0.98

A little bit -0.11 0.86 0.78

Somewhat 0.09 0.74 0.70

Quite a bit 0.50 0.76 0.72

Very much 1.04 0.89 0.95
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Fig. 2 Wright item map for FACT-G

Table 8 Correlation between compared scales: FACT-G vs. EORTC

QLQC30

Compared subscales r 95% CI

Physical functioning/physical well-being 0.7 0.63 0.72

Social–family functioning/social/family well-being 0.1 0.003 0.2

Emotional functioning/emotional well-being 0.6 0.60 0.7

Functionality/functional well-being 0.5 0.40 0.5
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function. However, in this sample of South American

Spanish-speaking patients, a factorial model having a better

fit comes out when some items belonging to the ‘‘emotional

well-being’’ domain are assigned to other subscales.

Although this finding does not have an effect on the four-

factor structure (fulfills the criteria of three or more factor

loadings [0.4) [32], it suggests some limitation of the

internal structure of the emotional subscale; difficulties

with this subscale have been previously reported in sam-

ples of Spanish-speaking patients having cancer [18]. A

possible explanation is that the difference in item wording

of ge2 and ge3 introduces, in this sample of Colombian

patients, an additional meaning related to factors as adap-

tation and functioning, and not merely the emotional

aspect. Some of the autocorrelation structures suggested by

the Modification Indexes seem plausible, but its impact in

the factorial structure does not seem relevant taking into

account that they do not modify loadings of items nor

improve the fit of the original model.

Rasch analysis indicates that person reliability and

separation have lower values than item reliability and

separation, suggesting a narrow spread of the sample and

probably a large sample size [33]. Although person reli-

ability has acceptable values (ranging from 0.65 to 0.84),

these scores could be increased if patients having less

severe stages of cancer were included, therefore increasing

sample variability (it should be noted that the Instituto

Nacional de Cancerologı́a is a reference cancer center in

Bogotá and thus the sample could be biased). High values

of item reliability indicate an adequate sample size for

stable comparisons between items [34]. Considering the

results of item statistics, two subscales, emotional well-

being and family/social well-being, have items with misfit.

In a previous study with European patients [19], two of

these items have been identified as misfitting (gs6 and ge6).

Items gs7 and ge2, included in emotional well-being and

family/social well-being subscales, have been reported as

misfitting in a study with South American patients with

cancer [20]. In the Latin culture, where large extended

family networks are predominant [35], friends and partners,

included in items gs3 and gs6, could have less protagonism

when support to a patient with cancer is needed; as a

consequence, misfitting of these items could be related to

this social characteristic of the Latin families. This could

be also the explanation of why items located in the social/

family domain are poor markers (or difficult items) when

measuring quality of life. An additional explanation of the

difficulty of item gs7 (‘‘I am satisfied with my sex life’’)

could be the reluctance of many patients to give informa-

tion about their sexual life. Furthermore, the misfit in the

emotional subscale could be explained by the religious

beliefs that, in Latin patients, seem to counteract fatalistic

tendencies and to increase the sense of mastery and ability

to cope with disease [36]. However, caution should be used

when identifying problematic items, employing only Rasch

methods [37]. Other scenarios and additional studies and

methods should be employed before making decisions

about modifications on these items. The gap shown in the

scale suggests that additional items, probably related to

coping abilities (as indicator of ‘‘easiest’’ item in FACT-

G), could improve some psychometric properties of the

scale. The rating scale functioning in this sample can be

considered acceptable. The finding of high values of infit–

outfit MNSQ in the Social and family well-being could be

evidence for social desirability bias.

The internal consistency of the instrument, measured at

an overall level and for each of the subscales, was found to

be appropriate. However, this finding should be taken into

account with caution considering that Cronbach’s alpha is

an index having as limitation its tendency to increase as the

number of items increases.

A comparison of the instrument versus a reference pat-

tern showed an appropriate correlation between physical

and emotional factors, but moderate between functional

factors. It is worth noting that the domain related to social–

Table 9 Correlation coefficients for assessing the test–retest

reliability

Subscale qc
a 95% CIb

Physical 0.70 0.60 0.80

Social/family 0.70 0.60 0.80

Emotional 0.64 0.52 0.80

Functional 0.76 0.68 0.85

a Lin’s concordance correlation coefficient (qc)
b 95% confidence interval

Table 10 Scores and measures

for subscales before and after an

intervention (means and

standard deviations for scores)

Moment Physical Social/family Emotional Functionality

Before

Raw score 23.36 (±4.48) 20.1 (±4.75) 21 (±5.81) 18.84 (±6.56)

Average measure -0.82 0.78 -1.28 0.53

After

Raw score 26.24 (±3.35) 13.02 (±5.71) 23.9 (±3.46) 14.04 (±5.54)

Average measure -0.22 -0.12 -0.87 0.17
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family aspects had a poor correlation when being measured

with the EORTC scale. This finding could be reflecting a

different approach for measuring the same construct: while

the FACIT scale encompasses seven items, measuring

specific aspects related with friends, family and partners,

the EORTC scale includes only two broad questions for

measuring this aspect (Has your physical condition or

medical treatment interfered with your family life?, Has

your physical condition or medical treatment interfered

with your social activities?). This lack of focus about

explicit details could be generating a different approach to

measuring this dimension. In other words, instead of

reflecting a difference in the constructs measured, low

correlation values could be due to high proportion of error

in the measures.

Regarding the values of the correlation and concor-

dance between successive assessments, being the patient

under a stable clinical condition, the levels of reliability in

the different domains suggest that the instrument performs

consistently through time. Additionally, the scale seems to

detect changes in different domains of the construct and

shows an acceptable correlation with the reference pattern.

It seemed interesting that the change in the clinical con-

dition turned out to be indicative of improvement in the

physical and emotional domains, and decline in the

social–family and functioning domains. For it use in

Colombia, this finding suggests that it would be more

advisable to evaluate the scores of individual domains

when applying the instrument, instead of the overall score.

According to our findings, cultural invariance of some of

the domains of the FACT-G 4 (social/family test–retest

emotional) cannot be supported. The subscales where

misfit has been identified are clearly influenced by social,

cultural and geographical aspects; in contrast, domains

related to symptoms and with functional abilities are more

stable.

According to the result of this validation study, the

FACT-G scale is a measure of a four-factor construct of

quality of life in patients with cancer in Colombia. The

analysis of the internal structure of the subscales indicates

the existence of misfitting items in the social/family and

emotional factors.

It should be noted, however, that not having included a

sufficiently large number of patients with other types of

cancer might compromise data generalization. The possi-

bility of spectrum bias is an additional aspect that can

affect the external validity of this study. Therefore, further

research incorporating different types of patients to cover a

broader spectrum of the disease is required in order to

assess the instrument performance in different scenarios.

Additionally, studies evaluating differential item func-

tioning in a more representative sample of Colombian

patients with cancer are recommended.

A remaining issue deals with the Spanish version that

has been validated: the cultural adaptation of the instru-

ment used in this study incorporated a Latin-American

background sample that did not include Colombian

patients. Although no major concerns about difficulties to

understand the meaning of the items have been found

during the application of the questionnaires, we cannot

exclude the fact that the omission of a local process of

cultural adaptation could be responsible for some of the

limitations this instrument reveals.
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