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Abstract

Background: Breast cancer is the most common malignant tumor in females. Many studies have been carried
out in order to assess the reproductive risk factors. Particular attention has focused on information regarding
fertility, including breastfeeding, age at first birth and number of live births. These factors are highly correlated
with each other. The objective of this study was to employ latent variables to reduce the confounding effect of
this correlation with a logistic regression analysidMethods: The investigation drew upon results from a dataset
belonged to a hospital based case-control study covering 303 breast cancer patients and 303 hospital controls.
Data were collected through interview and reproductive variables included age at first full-term pregnancy and
live birth, number of pregnancies and live births, and total length of breast feeding. Latent variables were
generated using factor analysis and principal components analysResults: The study revealed that for both
latent variable approaches the odds ratios of two latent variables significantly indicated a protective impact of
number of pregnancy and live birth and breastfeeding and a prognostic relation with age at first pregnancy or
live birth. Conclusion: The findings suggest that breastfeeding and decreasing age at first live birth have protective
influences on breast cancer risk. Also using statistical model with latent variables in the presence of collinear
data leads to reliable results.
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Introduction Logistic regression is a model used for prediction of
the probability of occurrence of an event. It makes use of
Breast cancer is the most common malignant tumaeveral predictor variables that may be either numerical
in females, affecting one in nine healthy women (Taroner categories. The best regression models are those in
2006) the incidence rising rapidly from the 1970s to thevhich the predictor variables each correlate highly with
1990s in most countries (Althius et al., 2005). Informathe dependent (outcome) variable but correlate at most
data indicated that breast cancer has increased in Iran ady minimally with each other. But when there are many
since 1999 its incidence has ranked highest in the Irani@xplanatory variables of interest, the efficiency of the
cancer registry data (Shamsa et al., 2002). model is reduced, especially if there are also strong
Many studies have been cried out in order to asses thelationships among independent variables i.e.
reproductive risk factors of breast cancer. One of the mostulticollinearity (Chattergee et al., 2002).
considerable associated factors is the prior informatioklulticollinearity increases the standard errors of the
regarding to fertility consist of breastfeeding, age at firstoefficients. Increased standard errors in turn mean that
birth and number of live birth. In addition these factorsoefficients for some independent variables may be found
are the few protective ones that potentially modifiable riskot to be significantly different, whereas without
factors for breast cancer (Collaborative Group., 2002nulticollinearity and with lower standard errors, these
Ursin et al., 2006, Berkowitz et al., 1990, Althuis et al. same coefficients might have been found to be significant
2004). and the researcher may not have come to null findings.
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One solution in this case is removing the most intefotal sample comprised 303 breast cancer patients and 303
correlated variable(s) from analysis. This method id10spital controls. All the cases and controls were selected

misguided if the variables were there due to the theory dfom a teaching university hospital in North Tehran. Data
the model. were collected through interview using structured

In some cases, variables involved in mu|tico||inearityquestionnaires and reproductive variables were included

can be combined into a single variable called a laterftge at first full-term pregnancy (AFP) and the age at first
variable. Latent variables are such variables that not B&ve birth (AFLB), number of pregnancies (NP) and
observed directly but can be generated by a transformatiétmber of live births (NLB), and the total length of
of other observed variables and employed instead dfeastfeeding (TLBF). The term VIF (variance inflation
origina| collinear exp|ana‘[ory variables (Van Eye et a|_fact0r) and the Pearson’s correlation coeeficient were
1994). The use of latent variables for data reductio@mployed to indicate the measure of collinearity. Then a
actually has had more application in psychology and socigPnditional logistic regression was performed for analysis,
sciences (Kenneth., 2002) but because of some conditiofigst using all original fertility variables and second using
in the areas of epidemi0|ogy and medical sciences, iljtent variables. Latent variables were generated using
which researchers often encounter situations where thef@ctor analysis and principal components analysis.

are many variables related to each other, the problem of

multicollinearity is expected to occur (Kleinbaum., 1994) Results

The latent variable technique can then be employed to

overcome the problem. However, multicollinearity makes ~ Table 1 presents the high linear correlation among the
problems in logistic regression too, so researchers jurtility factors investigated, with alarge VIF. VIF > 5
focus on linear regression with normal responses. TH@diCateS hlgh multicollinearity for all factors which are
objecti\/e of the present Study was to emp|oy |atendramatically hlgh for NLB, AFP and AFLB and moderate
variables to reduce the effect of multicollinearity in thefor NAand TLBF.

analysis of reproductive fertility factors for breast cancer. First an ordinary multiple logistic regression was
applied to these variables without attention to this clear

Materials and Methods problem. From Table 2, itis found that when all variables
included in the model only the estimate for AFP and AFLB

The present investigation draws upon results from &re statistically significant, and others are not with very
dataset belonging to a hospital based case-control stutffge p-values. But the results for these two significant
that was carried out to elucidate factors associated witfgriables show an unusual odds ratio (approximately near

development of breast cancer (Yavari et al., 2005). Theero for AFLB and OR=67960 for AFP). These
unexpected results caused by the high correlation among

Table 1. The Correlation Matrix and VIF of the Five  the variables, making interpretation too difficult and model
Fertility Variables is not reliable at all. In order to ignore the effect of
(VIF)* AFLB AEP TLBE NLB NP multicollinearity we con(_jucted two I_atent variables
approach; factor analysis and principal components
457 042 -0.44™ 0.67™ 090 11 NP analysis. The correlation structure and what we have
583 047 -047 0.75™ 1 NLB known substantively about the observed variables suggest

213  -0.41* -0.42* 1 TLBF . :
1541  097* 1 AEP creating two latent variables.
1534 1 AFLB The value for the coefficient derived from both

methods (not shown here) indicated that the first latent
variable (Factorl and Componentl in both techniques)
has been weighted with NP, NLB and TLBF but the second
Table 2. Estimated OR and 95% Cls of Model Using  one is a linear combination of AFP and AFLB. This is due
Logistic Regression with Original and Latent Variables  to the fact that all analysis in these techniques are based
Models Odds Ratio Cl for Odds Ratio  P-value ©0n the structure of correlation existing among original
dataset and the results appear as a component where the
greatest variance by any projection of the data comes to

*Variance Inflation Factors **Significant at the 1 % level

Logistic Regression with Original Variables

Intercept 1.1 0.62 ’ ) . N
NP 1.06 (0.89 - 1.27) 0.50 lie on it or as a linear combination of the observed data,
NLB 0.84 (0.50-1.40) 0.51 plus error terms, called factor. Therefore the first latent
TLBF 0.80 (0.59-1.08) 0.14 variable is an index of number of pregnancy, live birth
AFP 0.000029 <0.001 and breastfeeding respectively and the second latent
AFLB 67960 (10184-453503)  <0.001 variable is an index of age at first pregnancy or live birth.

Logistic Regression with Factor Scores Then a logistic regression was carried out with these
Intercept 0.96 0.64 two latent variables. From Table 2, we see that for both
Factor 1 0.76 (0.64-0.91) 0.002 latent variable approaches the odds ratios of two latent
Factor 2 1.33 (1.12-1.59) 0.001 . - . L

Logistic Regression with Principal components v_arlables are s_|gn|f|cant indicated a protective impact of
Intercept 0.96 0.64 first latent variable (OR=0.76, 95% CI=0.64-0.91 for
Component1 0.77 (0.65-0.91) 0.002 factor analysis and OR=0.77, 95% CI=0.65-0.91 for
Component 2 1.31 (1.10-1.56) 0.003 principal component analysis) and a prognostic risk factor

for second one (OR=1.33, 95% Cl= 1.12-1.56 for factor
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analysis and OR=1.31, 95% CI=1.10-1.56 for principatesearchers should be interested in this technique
component analysis). according to its advantage and applications.
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