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The SF-36 demonstrated good factorial validity.  Conclu-

sions:  The Argentinean translation of the SF-36 is reliable 
and valid for use to measure the HRQoL of caregivers of pa-
tients with Alzheimer’s disease. 
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 Caregiving to elderly relatives by family members in-
creased almost 3-fold in the last century due to the grow-
ing incidence and prevalence of chronic and degenerative 
disorders  [1] . Dementia is one of the diseases that require 
caregiving due to cognitive and behavioral disturbances. 
Caregiver burden in dementia should be also of concern 
to developing countries with aging populations  [2] .

  In the last 25 years, both theoretical frameworks and 
empirical evidence about caregiving have been devel-
oped. Caregiving is a multidimensional concept  [3] , with 
an impact on both physical and mental health, as well as 
on family finances and their structure of time. All these 
impacts have been shown to negatively affect the caregiv-
ers of patients with dementia  [4–6] , in some cases, more 
than in the caregivers of non-demented patients  [7] .

  Health-related quality of life (HRQoL) is an important 
indicator of health. The HRQoL combines the presence 
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 Abstract 

  Background:  Being a caregiver of a patient with Alzheimer’s 
disease is associated with impaired health status and de-
clines in health-related quality of life (HRQoL). This paper 
evaluates the reliability and validity of the Argentinean ver-
sion of the Medical Outcomes Study Short-Form Health Sur-
vey (SF-36) among caregivers of patients with Alzheimer’s 
disease.  Methods:  Forty-eight caregivers of Alzheimer’s dis-
ease patients completed the SF-36, the Zarit Burden Inter-
view (ZBI) and the Neuropsychiatric Inventory (NPI). Patients 
were evaluated for dementia severity using the Clinical De-
mentia Rating (CDR) and for cognitive status using the Mini 
Mental State Examination (MMSE).  Results:  The SF-36 scales 
demonstrated adequate-to-strong internal consistency 
(Cronbach’s alpha range: 0.72 to 0.92). Correlations between 
the SF-36 scales and the ZBI were moderate to strong (range: 
–0.19 to –0.79, all p  !  0.01 expect for physical function). Sig-
nificant correlations between the SF-36 scales and the CDR, 
MMSE and NPI were lower (range: –0.30 to –0.40, p  !  0.001) 
and strongest in mental health-related scales of the SF-36. 
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of symptoms with the subjective impact of those as per-
ceived by the person experiencing those symptoms  [8] . 
HRQoL instruments are often classified as generic or dis-
ease-specific. Generic instruments have the advantage of 
allowing comparisons across different diseased and 
healthy populations; while disease-specific measures are 
designed for measurement within a given disease area, 
the disease-specific measure may be more sensitive to de-
tect differences and changes  [8] .

  The HRQoL in caregivers has been studied, among 
other instruments, with the Medical Outcomes Study 
Short-Form Health Survey (SF-36)  [9–13] , a widely used 
generic HRQoL measure  [14] . As with any other form of 
research, it is very important to use reliable and valid 
questionnaires when measuring the HRQoL. Assessing 
the reliability and validity is a continuous process, as 
questionnaires expand for use in different populations 
and geographical areas, and as instruments are created or 
modified  [15] .

  To our knowledge, the psychometric characteristics of 
the SF-36 in current caregivers of patients with Alzhei-
mer’s disease in South America have not been examined. 
Berg-Weger et al.  [16]  examined the reliability and valid-
ity of the SF-36 in former caregivers of patients with Alz-
heimer’s disease in Missouri, USA. Reliability was ac-
ceptable for the full scale and summary scales, and gener-
ally acceptable for the 8 scales. Factorial, convergent and 
discriminative validity results also supported the SF-36 
as a promising tool for understanding post-caregiver 
health, although this study was limited due to only one 
setting. Building on the findings of Berg-Weger et al. in 
former and not current caregivers, the objective of this 
research was to determine the reliability and validity of 
the SF-36 questionnaire in caregivers of patients with
Alzheimer’s disease in Buenos Aires, Argentina.

  Methods 

 Patient Population 
 The study population was derived from the Memory Clinic at 

Zubizarreta Hospital (Buenos Aires, Argentina), a reference hos-
pital for patients with cognitive problems. Since 2001, the clinic 
has implemented a clinical database with routine data collection 
beginning at all initial visits of the patients and their primary 
caregivers. The clinical protocol records demographic informa-
tion, clinical variables (functional status, neurological exams, 
and neuropsychiatric evaluation) and caregiver burden.

  The SF-36 was administered for this cross-sectional study to 
caregivers of patients with Alzheimer’s disease, and the responses 
of all caregivers since 2001 who completed the SF-36 were cap-
tured in the clinical database. Only primary caregivers, defined 

as those in charge of the majority of caregiving tasks, were in-
cluded, and all patients cared for by those caregivers had a diag-
nosis of probable Alzheimer’s disease by NINCS-ADRDA criteria 
 [17] . This study received local Institutional Review Board approv-
al and appropriate informed consent was obtained from each par-
ticipant dyad (patients and their caregivers).

  Caregiver Measures 
 Caregivers completed 2 self-administered questionnaires in a 

private room at the clinic: the SF-36 (version 1.0, Argentinean 
translation) and the Zarit Burden Index (ZBI). The SF-36 is the 
most widely-used generic health measure in the world  [18, 19] . 
Thirty-five of the 36 items load into 8 scales: physical functioning, 
role limitations due to physical health, role limitations due to 
physical problems (role physical), bodily pain, general health per-
ceptions, vitality, social functioning, role limitations due to emo-
tional problems (role emotional) and mental health. One addi-
tional item that measures health transition over the past year is 
asked but not included in any SF-36 scale score. Standardized 
scores that range from 0 (worst health) to 100 (best health) are 
obtained for each scale. The first 4 scales named above have pri-
mary associations with the physical component summary mea-
sure, while the last 4 have primary associations with the mental 
component summary measure. The reliability and validity of the 
SF-36 have been extensively studied in general and diseased pop-
ulations  [18] . The SF-36 has been validated successfully in Argen-
tina  [20] .

  The ZBI is a widely used scale of caregiver burden  [21] , and the 
Spanish adaptation for Argentina was used  [22]  in this study. It 
consists of 22 items that are self-administered. A single score is 
obtained ranging from 0 (lowest caregiver burden) to 88 (highest 
caregiver burden).

  Alzheimer’s Disease Patient Measures 
 Three types of Alzheimer disease patient assessments were 

considered: the Mini Mental Scale Examination (MMSE)  [23] , the 
Clinical Dementia Rating (CDR)  [24]  and the Neuropsychiatric 
Inventory (NPI)  [25] .

  The MMSE is a widely used cognitive impairment measure. It 
contains 11 items and it is interview-administered. A 0 to 30 score 
is obtained, with lower scores indicating higher cognitive impair-
ment  [23] . The Spanish-for-Argentina version was used  [26] .

  The CDR was used to assess the severity of dementia. It is com-
prised of 6 items with a 0 to 3 summary score. Higher scores rep-
resent greater severity  [24] .

  The NPI assesses neuropsychiatric symptoms. It covers 12 
items, including psychotic, frontal, affective/negative and other 
symptoms. The existence, frequency and severity caused by symp-
toms are considered. A total score ranging from 0 to 144 is ob-
tained, with higher scores representing higher behavioral symp-
toms  [25] .

  Statistical Analysis 
 All analyses were performed with SPSS version 12 (SPSS Inc., 

Chicago, Ill., USA) and Lisrel 8.80 (Scientific Software Interna-
tional, Inc., Lincolnwood, Ill., USA). Scoring was performed ac-
cording to each questionnaire’s guidelines. Imputations for the 
SF-36 missing data, if necessary, were performed according to the 
developer’s guidelines  [26] .
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  Reliability 
 Reliability examines the extent to which the score of a scale 

performs consistently in a short period of time (evaluating if items 
perform consistently within a subscale). When a measure is col-
lected at a single point in time, reliability is assessed through in-
ternal consistency reliability. This assessment evaluates the aver-
age of all inter-item correlations, among items that are supposed 
to measure the same underlying factor.

  Cronbach’s alpha statistic was used to assess the internal con-
sistency reliability. This is the least conservative way to assess re-
liability; however, the lack of retest data in this study made it im-
possible to evaluate test-retest reliability or the stability of mea-
sures over time. A Cronbach’s alpha value  6 0.70 is considered as 
evidence of acceptable reliability  [15] .

  Validity 
 Validity refers to whether a scale is capturing what is intended 

to be measured. Construct validity can be assessed with 3 sub-
types of validity concepts: (i) extreme groups (or discriminative), 
(ii) convergent and (iii) discriminative validity  [8] . Convergent 
and discriminative validity were considered in this research. As 
the ZBI measures a construct related to HRQoL (how burden-
some patient symptoms are for the caregiver), convergent validity 
was examined using the correlation between the SF-36 scale 
scores and the ZBI, and negative correlations were hypothesized. 
Also, given that the ZBI was the closest measure to the HRQoL, it 
was expected that the observed ZBI correlations should be the 
highest among all correlations in this analysis of the SF-36. Cor-
relations coefficients between the ZBI and the 8 SF-36 scale scores 
were also analyzed.

  Discriminant construct validity was examined using the cor-
relation between the SF-36 scale scores and the MMSE, NPI and 
CDR. It was hypothesized that the SF-36 scale scores would be 
positively correlated to MMSE (higher MMSE means a patient 
with higher cognitive status, and this should be positively corre-
lated to higher SF-36 scores), and negatively correlated to NPI and 
CDR (the higher the NPI and CDR, the worse the status of the 
patient from a behavioral point of view).

  Given the small sample size and non-normality in the mea-
sures, a non-parametric measure of correlation (Spearman’s  � ) 
was used for all correlation analyses.

  Factorial Validity 
 Factorial validity examines whether the observed responses 

correspond to the latent (i.e., unobserved) constructs being pos-
tulated. In the case of the SF-36, the second-order factorial struc-
ture was examined. The second-order factor structure hypothe-
sized that the 8 observed scales are indicators of the 2 latent con-
structs: physical and mental health. The factorial structure of the 
SF-36 has been examined both in the general population  [27]  and 
in former caregivers of patients with Alzheimer’s disease  [16] , but 
not in current caregivers.

  Factorial validity was evaluated with confirmatory factor 
analysis. This approach is appropriate because the objective is to 
assess if the observed measures correspond to a given factorial 
structure already observed or postulated  [25] . The second-order 
factorial structure of the SF-36 has been previously determined 
 [16, 27] . Measures of model fit examine if the hypothesized cova-
riance structure can account for the observed covariance in the 
data. The confirmatory factor measurement model was estimated 

with the Satorra-Bentler  �  2  statistic (with p  1  0.05 as evidence of 
no difference between the observed and hypothesized covariance 
structure), the root mean square error of approximation (RM-
SEA,  ̂  0.05 or with the 90% confidence interval (CI) containing 
0.05 as evidence of good fit), the Comparative Fit Index (CFI) and 
Non-Normed Fit Index (NNFI) (both  6 0.9 for good fit). Given a 
small sample size and non-normal data, a robust maximum like-
lihood estimation with asymptotic covariance matrix was used.

  Results 

 Study Sample 
 Fifty-two caregivers were enrolled, of which 48 care-

givers had analyzable SF-36 responses. Missing SF-36 
data were imputed for 3 caregivers and involved no more 
than 3 responses missing (of the 36 questions) in each 
case. The caregivers’ characteristics are presented in  ta-
ble 1 .

  Two-thirds of the caregivers were in the 29–65 years 
age category, indicating that they were potentially eco-
nomically active. Eighty-five percent were female. The 
mean time dedicated to caregiving was 6.83 h per week. 
The mean ZBI score was 33 on the 0–88 scale.

   Table 2  shows the demographic and clinical measures 
of the patients. There was a near-even distribution of pa-
tient ages between the 58–75 and the 76–89 years age cat-
egories. Fifty percent of the patients were female, and the 

Table 1. Caregivers: demographic and caregiving variables 

Variable Value

Mean age, years  58.8814.9
29–65 years  32 (66.7%)
66–89 years  16 (33.3%)

Gender
Female  41 (85.4%)
Male  7 (14.6%)

Mean education, years (range)  9.6583.46 (4–17)
Relationship with patient

Spouse  24 (50.0%)
Children  18 (37.5%)
Other  6 (12.5%)

Caregiver residing with patient  36 (75%)
Other paid caregiver  3 (6.2%)
Caregiving

Mean hours per week (range)  33.7818.3 (6–56)
Caregiver burden

Mean Zarit score (range) 33.19819.64 (2–84)

Values do not always add up to 48 due to missing values.
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mean time since diagnosis was 40 months. All patients 
showed some degree of dementia severity (50% of pa-
tients had a CDR score of 2 or more). Fifty-five percent of 
the patients had MMSE ratings  ̂  20, and the mean NPI 
was 32.

   Figure 1  shows the SF-36 mean scores for each scale 
and the summary scales. For comparison, the Argentin-
ean population norms are also shown  [20] . The HRQoL 
of the study sample was lower, particularly in the mental 
health-related scales and summary score.

  Internal Consistency Reliability 
 Internal consistency reliability of the SF-36 scales was 

acceptable-to-good for all subscales (range: 0.72–0.92) 
( table 3 ). For reference, the results of the validation study 
of Berg-Weger et al.  [16]  are included. There was no clear 
pattern of similarities or differences between the Berg-
Weger and colleagues reliability results and the current 
findings. In some scales, reliability in the current study 
was higher (role physical, role emotional, general mental 
health and bodily pain) but this was not always the case.

  Concurrent and Discriminative Validity 
 Correlations between the SF-36 scales and the other 

measures are presented in  table 4 . As hypothesized, the 
correlations between the SF-36 mental health-related 
scales and the ZBI were highest; the higher SF-36 scales 
correlations for the ZBI were with social function (r =
–0.79), mental health (r = –0.47) and vitality (r = –0.47), 
while all the others were in the r = –0.42 to –0.33 range, 
except for physical function where r = –0.19. All the cor-

relations between the SF-36 scales and the ZBI were sta-
tistically significant (p  !  0.01), except for physical func-
tion.

  Correlations between the MMSE, CDR, NPI and the 
SF-36 scales were low-to-moderate when statistically sig-
nificant (absolute value range: 0.31–0.40). The correla-
tions of the SF-36 scales with these measures were stron-
gest between the mental health-related SF-36 scales. The 
correlations of the SF-36 role emotional and social func-
tioning scales with the MMSE, CDR and NPI were the 

Table 2. Patients: demographic and clinical variables 

Variable Value

Mean age, years 74.787.4
58–75 years 23 (47.9%)
76–89 years 25 (52.1%)

Gender 
Female 24 (50.0%)
Male 24 (50.0%)

Education, years (range) 8.0683.96 (1–18)

Clinical variables
Mean duration of illness in months (range) 39.91832.81 (6–180)
Mean CDR score 1.680.9

0.5 6 (13.3%)
1 16 (35.6%)
2 11 (24.4%)
3 12 (26.7%)

Mean MMSE score 17.687.4
0–10 9 (20.0%)
11–20 16 (35.6%)
21–30 20 (44.4%)

Mean NPI score (range) 32.35828.41 (0–84)

Values do not always add up to 48 due to missing values. 

0

50

100

PF RP BP GH VT SF RE MH PCS MCS

Caregivers

General Argentine population

  Fig. 1.  SF-36 scale and summary scores: study population and Ar-
gentinean population norms [20]. PF = Physical functioning;
RP = role limitations due to physical health; BP = bodily pain;
GH = general health perceptions; VT = vitality; SF = social func-
tioning; RE = role limitations due to emotional problems; MH = 
mental health; PCS = physical component summary; MCS = men-
tal component summary. 

Table 3. Reliability of the SF-36 scales

Scale Caregivers in
Buenos Aires
(n = 48)

Former caregivers
in Missouri [16]
(n = 102)

Physical functioning 0.76 0.84
Role physical 0.92 0.69
Role emotional 0.87 0.64
Social functioning 0.78 0.88
General mental health 0.86 0.75
Vitality 0.79 0.84
Bodily pain 0.87 0.80
General health perception 0.72 0.78
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highest and statistically significant (p  !  0.05). In contrast, 
none of the correlations with physical function, vitality, 
pain and general health perception were statistically sig-
nificant.

  Factorial Validity 
  Figure 2  shows the standardized factor loadings of the 

confirmatory factor model. All the loadings exceeded the 
critical value of 0.60, except for the role emotional (load-
ing = 0.53) and role physical scales (factor loading = 0.60). 

Five of the SF-36 scale loadings were above 0.80. A cor-
relation of r = 0.54 was observed for the hypothesized 
summary constructs of physical health and mental health. 
All the loadings and the correlation between physical and 
mental health were statistically significant (p  !  0.05).

  The model fit results were mixed. The Satorra-Bentler 
 �  2  statistic ( �  2  = 40.19, d.f. = 19, p  !  0.031) and the RM-
SEA (0.15, 90% CI: 0.087–0.22) yielded inadequate mea-
sures of fit. In contrast, the CFI = 0.93 and NNFI = 0.85 
indicated a good fit between the model and the observed 
covariance between the model variables, which were the 
SF-36 scale scores.

  Discussion 

 Caregiver burden has been recognized by the clinical 
community as an important and multidimensional prob-
lem. As such, it can be examined from different perspec-
tives, including the HRQoL. This research supports the 
use of the SF-36, a widely used HRQoL instrument, as one 
tool that can be validly and reliably used when studying 
the burden of caregiving on the HRQoL in Argentina. The 
SF-36 can be used to assess the health of caregivers and to 
evaluate the impact of interventions aimed at reducing 
their burden, and subsequently, improving the HRQoL.

Table 4. Convergent and discriminative validity: Spearman’s � 

SF-36 scale ZARIT MMSEa CDRa NPI

Physical function –0.19 0.13 –0.08 –0.03
Role physical –0.33b 0.38b –0.34b –0.29
Role emotional –0.33b 0.37b –0.38b –0.24
Social functioning –0.79b 0.30b –0.34b –0.40b

Mental health –0.47b 0.31b –0.28 –0.35b

Vitality –0.47b 0.17 –0.23 –0.19
Bodily pain –0.44b 0.20 –0.20 –0.24
General health perception –0.42b 0.10 –0.11 –0.27

a n = 45 due to missing values; b statistically significant cor-
relations, p < 0.05 or less.

MH score0.29

1.00

EV score

RE score

SF score

0.19

0.72

0.29

Mental

0.84

0.90

0.53

0.84

HP score0.10

1.00

PF score

RP score

P score

0.33

0.53

0.45

0.95

0.82

0.50

0.74

Physical

0.54

  Fig. 2.  Confirmatory factor model: path 
diagram (standardized estimates) for the 
SF-36 domains. MH score = Mental health 
score; EV score = vitality score; RE score = 
role limitations due to emotional problems 
score; SF score = social functioning score; 
HP score = general health perceptions 
score; PF score = physical functioning 
score; RP score = role limitations due to 
physical health score; P score = bodily pain 
score. 
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  Reliability of the SF-36 was supported by Cronbach’s 
alpha coefficients above 0.70, a critical threshold for ac-
ceptable reliability. Good reliability is a prerequisite for 
any valid research as it indicates an instrument measures 
an underlying construct with acceptable accuracy, and 
random error is not dominating the measurement pro-
cess. Results for the 8 SF-36 scales were comparable and 
sometimes higher than those found in similar research 
by Berg-Weger et al.  [16] .

  Concurrent and discriminative validity were support-
ed by the correlations among the SF-36 scales and the 
measures of caregiver burden (ZBI), cognitive status 
(MMSE), dementia severity (CDR), and neuropsychiatric 
symptoms (NPI). Correlations were in a logical direction 
and the strengths of the correlations were as hypothe-
sized. The strongest correlations were observed between 
the SF-36 social functioning, mental health, and vitality 
scales when compared with the ZBI. These 2 instruments 
(SF-36 and ZBI) are the closest among all the measures 
examined, as the ZBI focuses on the psychosocial burden 
of caregiving. Moreover, both of these measures were di-
rectly solicited and focus on the caregivers. The MMSE, 
CDR and NPI had comparable patterns of correlations 
with the SF-36 subscales, but correlations were smaller in 
magnitude than those involving the ZBI. All Alzheimer’s 
disease patient measures and the ZBI were at least mod-
erately correlated with the SF-36 role emotional and so-
cial functioning scales; 2 were correlated with the SF-36 
role physical scale and 2 with the SF-36 mental health 
scale. Although Berg-Weger et al.  [16]  used different con-
structs, the strength of correlations in that validation 
study was similar to the relationships reported here. In 
summary, these correlations support the validity of SF-36 
scales measured among current caregivers.

  Factorial validity examines the strength of the as-
sessed constructs by relating the measured variables to 
the hypothesized constructs, in this case, summary con-
structs for physical and mental health. Our confirmatory 
factor model yielded strong factor loadings for all scales 
except for the SF-36 role emotional scale, and a borderline 
value for the SF-36 role physical scale. The measurement 
challenges in these 2 scales are a well-known feature of 
the SF-36 version 1 that was used in this study  [28] .  The 
items in these 2 scales have only ‘Yes/No’ response op-
tions, and hence, yield a generally low variation across 
scores that limit correlational modeling. The SF-36 ver-
sion 2 improved both of these 2 scales by rephrasing the 
items and adding 5 response levels, and therefore, allow-
ing more variation within these 2 scales  [29] . The results 
of the measurement model fit suggested adequate fit with 

some of the indicators and poor fit with others. The cor-
relation between the mental and physical construct was
r = 0.50. In Berg-Weger et al.  [16] , this correlation was 
even higher (r = 0.76). These high correlations suggest a 
strong connection between physical and mental health as 
measured by the SF-36.

  This study has strengths and limitations. The validity 
was examined using correlations and structural equation 
modeling techniques that shed light onto the relationship 
between the observed and latent measures. However, the 
very small sample size made it impossible to analyze the 
first-order loading factors (the loading of the 35 questions 
onto each of the 8 scales). Also, given the small sample 
size, the estimates should be considered with caution, and 
re-examined in larger, relevant samples of caregivers. 
This study was also limited given the cross-sectional de-
sign, making it impossible to calculate test-retest reliabil-
ity of the SF-36 scales. Finally, and also due to the cross-
sectional nature of this research, the responsiveness over 
time in the SF-36 scores was not evaluated.

  Nonetheless, the evidence from reliability, the differ-
ent types of validity, the factor loadings and some of the 
measurement model fit statistics suggest that the SF-36 is 
adequate to investigate the HRQoL of caregivers of pa-
tients with Alzheimer’s disease. Further work should be 
undertaken in Latin America to confirm these results 
and to assess the several dimensions of caregiving burden 
in caregivers of patients with Alzheimer’s disease and de-
mentia.

  Conclusions 

 The Argentinean version of the SF-36 is reliable and 
valid for use in caregivers of patients with Alzheimer’s 
disease. This instrument demonstrated adequate reliabil-
ity and concurrent, discriminative and factorial validity. 
The SF-36 could be used to track HRQoL outcomes in 
caregivers of patients with Alzheimer’s disease.
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