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Abstract

Purpose This longitudinal study sought to examine the reciprocal relationship between spirituality and physical health status
among breast cancer survivors.

Methods Breast cancer survivors (N = 634) completed baseline assessments (T1) within 8 months of breast cancer diagnosis and
12 (T2) and 18 months (T3) after their baseline assessment. Spirituality was assessed by the Functional Assessment of Chronic
Illness Therapy-Spiritual Well-Being (FACIT-Sp) scale which consists of three subscales: meaning, peace, and faith. Physical
health status was measured with the SF-36 Physical Component Summary (PCS). A cross-lagged structural equation model
(SEM) was used to analyze the three-wave data to examine the reciprocal relationships between the observed variable, PCS, and
the three subscales of the FACIT-Sp, treated as latent variables.

Results The cross-lagged SEM yielded an adequate fit to the data: RMSEA =.036, CF1=0.97, TLI = 0.96. After controlling for
relevant sociodemographic and cancer-related variables, only higher PCS at T2 predicted greater meaning at T3. PCS at T1 did
not predict meaning at T2 and the reciprocal relationship of meaning predicting PCS was not significant. Neither peace nor faith
was reciprocally related to PCS.

Conclusions Results provide evidence of a unidirectional relationship between self-reported physical health status and subse-
quent meaning among breast cancer survivors during the period of early to later survivorship. Additional studies are needed that
examine the longitudinal and directional relationships between spirituality and physical health among diverse samples of cancer
survivors.
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A growing body of research supports a positive relationship
between religion and/or spirituality and physical health in the
general population [1, 2], as well as among patients facing a
serious illness such as cancer [3, 4]. Religion and spirituality
are both considered multidimensional with the degree of dis-
tinction and overlap continually debated [2, 3, 5, 6]. A full
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discussion of the distinctions goes beyond the scope of this
manuscript, but there are several outstanding articles on this
topic for further reference [2, 5]. For health researchers, reli-
gion often refers to the involvement in institutional practices
of a particular group while spirituality has been defined to
include dimensions regarding a personal search for meaning
and purpose, connection with the transcendent or sacred, and
the experiences associated with that connection [7, 8].
Increasingly, individuals in the USA describe themselves as
spiritual but not religious, with the percentage of Americans
describing themselves as such increasing from 19% in 2012 to
27% in 2017 according to a recent Pew Research Center sur-
vey [9].

For the purpose of this study, we focus on the relationship
between spirituality, as measured by the Functional
Assessment of Chronic Illness Therapy-Spiritual Well-Being
(FACIT-Sp) scale, and self-reported physical health. The
FACIT-Sp was specifically developed to capture spirituality
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independent of a specific set of religious beliefs and behaviors
[8]. As such, this measure was developed to be non-faith spe-
cific and to be used with chronic illness populations. The
original validation study of the FACIT-Sp found two subscales
reflecting meaning/peace and faith dimensions of spirituality
[8].

Cross-sectional studies in cancer survivors have found a
positive association between overall spirituality using the
FACIT-Sp and better self-reported health [10-12]. A meta-
analysis of studies of religion/spirituality more broadly also
supports these findings and this relationship [4]. When exam-
ining the meaning/peace subscale, many studies find a posi-
tive association with physical health [11, 13, 14]. On the other
hand, the faith subscale generally has not been found to be
associated with physical health [11, 14].

More recent psychometric studies have suggested that the
meaning/peace subscale of the FACIT-Sp is best captured by
two separate subscales, with meaning representing a cognitive
aspect of spirituality and peace representing an affective com-
ponent [15-18]. These studies have generally found that the
three-factor solution is more informative and differentially
related to outcomes than the two-factor solution. For example,
in one study, peace was most prominently associated with the
functional and emotional well-being subscales of the
Functional Assessment of Cancer Therapy-General (FACT-
Q) quality of life measure, while meaning was highly associ-
ated with functional and social well-being [18]. In studies that
have examined meaning and peace separately in relation to
physical health, either both subscales have been found to be
related to physical health [19] or only meaning is found to be
related [15, 16].

The current literature on spirituality and physical health has
a number of limitations. In particular, there is a dearth of
longitudinal studies and studies examining the directionality
of relationships. Less than 10% of the studies cited in the
meta-analysis were longitudinal [4]. Cross-sectional studies
generally assume that greater spirituality leads to better phys-
ical health; yet, the direction of this relationship may be more
complex. Physical health may impact spirituality, just as spir-
ituality may impact physical health [4]. A better understand-
ing of the direction of this relationship may provide insight for
future research and interventions.

The present study addresses these gaps in the current liter-
ature by using longitudinal data to examine the reciprocity of
this relationship. Specifically, in a sample of breast cancer
survivors, we use a three-wave cross-lagged structural equa-
tion model (SEM) to examine the reciprocal relationships be-
tween subscales of spirituality (meaning, peace, faith) mea-
sured by the FACIT-Sp and self-reported physical health sta-
tus, as measured by the SF-36 Physical Component Summary
(PCS). Structural equation modeling allows for variables to be
simultaneously included in a model to test the direction of
relationships. Based on previous research, we hypothesized
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that the relationship would be bi-directional for meaning and
peace (i.e., that is meaning and peace would predict subse-
quent physical health status and vice versa) and there would
be no relationship between faith and physical health status.

Methods
Study population and procedure

This is a secondary analysis of a longitudinal study that ex-
amined age-related differences in adjustment to breast cancer.
The study design has been previously described [20].
Participants were recruited within 8 months of their breast
cancer diagnosis from Memorial Sloan Kettering Cancer
Center and the University of Texas-Southwestern Center for
Breast Care between 2002 and 2006 and followed until 2008.
Eligibility criteria included a first-time diagnosis of stage I-111
breast cancer, age > 18 years old, and ability to read and write
English. Participants completed baseline questionnaires at
time of recruitment and follow-up questionnaires 6, 12, and
18 months after completion of their baseline questionnaire.
After completion of primary treatment, chart reviews were
conducted to obtain cancer treatment information. All sites
had approval from their Institutional Review Boards.
Informed consent was provided by all study participants.
The current analyses used data from the baseline (T1; 0—
8 months post-diagnosis), 12 months (T2; 12-20 months post-
diagnosis), and 18 months (T3; 18-26 months post-diagnosis)
assessments. The 6-month assessment was not included be-
cause many women were still in active treatment at this time
and we wanted to avoid overlap with active treatment at T1.

Measures

Spirituality was assessed using the 12-item Functional
Assessment of Chronic Illness Therapy-Spiritual Well-Being
(FACIT-Sp) scale [8]. Participants rated the extent to which
they experienced aspects of spiritual well-being in the past
7 days (0=not at all; 4 =very much). This measure yields
three subscales: meaning (e.g., “I felt a sense of purpose in
my life” and “IT had a reason for living”), peace (e.g., “I felt a
sense of harmony with myself” and “I felt peaceful”), and faith
(e.g., “I found strength in my faith or spiritual beliefs” and
“My illness strengthened my faith or spiritual beliefs”) [16].
Each subscale contains four items that are summed to provide
a total score that ranges from 0 to 16, with higher scores
indicating higher spirituality.

Physical health status was measured by the Physical
Component Summary (PCS) from the Medical Outcomes
Study Short Form-36 item version (SF-36) [21]. The SF-36
is a generic measure of health-related quality of life yielding
eight subscales and two summary scores: the Physical
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Component Summary (PCS) and Mental Component
Summary (MCS). Higher scores indicate better physical
health status.

Sociodemographic and cancer-related characteristics as
covariates: age at baseline (continuous), race (white/not
white), married/partnered (yes/no), number of self-reported
comorbidities at baseline (0, 1-2, 3+), stage at diagnosis (I,
II, or III), mastectomy (vs. lumpectomy only), chemotherapy
(yes/no), and radiation (yes/no).

Statistical analyses

Descriptive statistics were calculated to summarize the demo-
graphic and cancer-related characteristics of the sample.
Bivariate correlations were conducted between the three sub-
scales of the FACIT-Sp and the PCS.

Measurement model Confirmatory factor analysis (CFA) was
conducted to test the measurement model and examine the
relationship between indicators and latent constructs and to
test measurement invariance [22]. We used three latent con-
structs (meaning, peace, and faith); the four items of the
FACIT-Sp that make up each scale at each assessment were
used as indicators. For easier interpretation, negatively
worded items were reverse-scored. First, a full model was
specified in which: (a) the residuals were correlated between
indicators that were repeated at each assessment, (b) all factor
loadings were free to vary, and (c) all latent variables were
allowed to be correlated. Subsequently, all parameters of the
same indicator were constrained to be equal across time to test
for measurement invariance [22].

Cross-lagged model A three-wave cross-lagged SEM model
was tested to examine the reciprocal relationships between the
PCS and each subscale of the FACIT-Sp. In this model, there
were three latent variables (meaning, peace, faith) and one
manifest variable (PCS). The PCS was calculated using
weighted items and, therefore, maintained as a manifest vari-
able. For this model, each variable at T2 is predicted by itself
at T1 (autoregressive path) and each T3 variable is predicted
by itself at T2. The autoregressive path represents the stability
of the variable over time or the stability of individual differ-
ences from one timepoint to the next [23]. Additionally, each
latent variable at time t predicts PCS at time t+ 1, and PCS at
time t predicts each latent variable at time t+ 1 (crossed-
lagged path). This cross-lagged path represents the effect of
one variable on the other, controlling for the prior level of the
variable being predicted [23]. The paths in the cross-lagged
model were not constrained to be equal across assessments
because the actual time intervals varied between assessments.
Age at baseline, cancer stage, time since diagnosis at baseline,
radiation therapy ever (yes/no), chemotherapy ever (yes/no),
type of surgery (lumpectomy only/mastectomy), race (white/

non-white), and number of comorbidities (0, 1-2, or 3+) were
included as covariates in the model.

SPSS 24 was used for descriptive statistics and bivariate
correlations. CFA and SEM analyses were conducted using
Mplus 7.4 with full information maximum likelihood used as
the method for handling missing data [24]. The model data fit
was evaluated using multiple fit indices including: Chi-square
goodness of fit statistic, the comparative fit index (CFI; greater
than .95 considered acceptable), the Tucker-Lewis Index
(TLI; greater than .95 considered acceptable), and the root
mean square of approximation (RMSEA; less than .06 con-
sidered acceptable) [25]. Chi-square tests were computed
when comparing models, but the Chi-square goodness of fit
statistics was not used as a fit criterion, as with large sample
sizes it rejects the model even with good model fit [26].

Results
Sample characteristics

Of a total of 653 study participants, 634 breast cancer survi-
vors met the criteria for these analyses. Analyses excluded
women who were in active treatment at T2 or T3 (n=13),
women who did not receive any type of breast surgery (n=
1), and women with missing data on covariates (n=15).
Characteristics of the analytic sample are shown in Table 1.

Table 1 Participant characteristics (N = 634)
Characteristic Number (%) M (SD)
Age (years) 55.5(12.6)
Race (White) 568 (90)
College graduate (yes) 396 (63)
Household Income
<$20,000 44 (7)
$20,000-$49,999 109 (17)
$50,000-$100,000 193 (31)
> $100,000 268 (42)
Married/partner (yes) 454 (72)
Time since diagnosis (months, 45(1.3)
Cancer stage
I 332 (52)
I 252 (40)
11 50 (8)
Chemotherapy (yes) 420 (66)
Radiation therapy (yes) 458 (72)
Mastectomy (vs. lumpectomy) 226 (36)
Number of comorbid conditions
0 236 (37)
12 289 (46)
3+ 109 (17)
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Women were predominately Caucasian (90%), married/
partnered (72%), and had at least a college education (63%).
The mean age was 55.5 years (SD = 12.5; range = 25-97). The
majority were diagnosed with stage I breast cancer (52%), had
a lumpectomy only (64%), received adjuvant radiation thera-
py (72%), and received chemotherapy (66%). The mean time
since breast cancer diagnosis at T1 was 4.5 months.

PCS and spirituality over time

Table 2 provides the means and standard deviations of the
PCS and FACIT-Sp subscale scores over time. The scores of
the FACIT-Sp subscales at all assessments fall within one
standard deviation of the reference sample of breast cancer
survivors 2—10 years post-diagnosis [27]. Bivariate correla-
tions between PCS and spirituality subscales showed that both
meaning and peace were significantly correlated with PCS
cross-sectionally and longitudinally (Table 3). The correla-
tions were somewhat higher for meaning (=.15-.26) than
peace (r=.12—.20). Correlations between faith and PCS were
very low (and non-significant) across all assessments.

Measurement model

Results for the CFA are provided in Table 4. The initial mea-
surement model fits the data well (X2 (522)=1256.66;
p<0.001; CFI=0.96, TLI=0.95; RMSEA =.047; model
1). However, because analyses suggested that changes to the
model would improve model fit, we ran subsequent models.
First, the error covariances for two similarly worded items (“I
found comfort in my faith or spiritual beliefs” and “I found
strength in my faith or spiritual beliefs.”) were allowed to
correlate with each other within all three assessments (model
2). Second, the error covariances for the two negatively
worded items (“T had trouble feeling peace of mind” and
“My life lacked meaning and purpose”) were allowed to cor-
relate within all three assessments (model 3). Finally, we also
allowed the error covariances for two items (“I felt peaceful”
and “I had trouble feeling peace of mind”) to correlate, as they

Table2 Mean SF-36 (and standard deviation) PCS and FACIT-Sp sub-
scale scores and sample size at each timepoint
T1 T2 T3
SF-36 PCS 45.04 (9.74) 49.30 (9.24) 49.85 (9.60)
n=0634 n=571 n=>545
Meaning 13.25(2.91) 13.18 (2.95) 13.20 (2.87)
n=0626 n=>574 n=>548
Peace 10.55 (3.84) 10.76 (3.81) 10.83 (3.77)
n=0626 n=>574 n=>548
Faith 9.79 (4.88) 9.29 (5.01) 9.40 (4.95)
n=618 n=>568 n=>544
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Table 3  Bivariate correlations between the SF-36 PCS and FACIT-Sp
subscales

PCS Tl PCS T2 PCS T3
Meaning T1 267 5% 5%
Meaning T2 2%k 23k 210k
Meaning T3 187 220k 197k
Peace T1 207 120k 2%
Peace T2 A3 14 5%
Peace T3 16%* A3 3%
Faith T1 -.03 -.05 - .04
Faith T2 -.05 - .06 -.07
Faith T3 -.02 - .05 -.05
**p<.01

have similar, though reversed, wording (model 4). In a CFA
on the FACIT-Sp, Canada and colleagues also found that mak-
ing the adjustments in models 3 and 4 led to improved model
fit [16]. After these adjustments, the factor loadings were
constrained as equal across time (model 5). The parameter-
constrained model also fit the data well (X2 (531)=978.93;
p<0.001; CF1=0.98, TLI=0.97; RMSEA =.036). The
changes in fit indices from constraining the factor loadings
were negligible, and the change in x* was also not statistically
significant (A y?=19.39, Adf=18, p=0.37), supporting in-
variance of measurement over time.

Cross-lagged model

The cross-lagged model examined the reciprocal relationship
between the three latent variables of spirituality (meaning,
peace, and faith) and PCS. The autoregressive effects of each
variable over time were also examined (Fig. 1). The cross-
lagged model fit the data well: (x? (856)=1541.31;
p<0.001; CFI=0.97, TLI = 0.96; RMSEA =.036).

The autoregressive paths from prior to subsequent PCS
were significant for all assessments (standardized 3 =.55 for
the path from T1 to T2 and .68 for the path from T2 to T3),
indicating that individuals’ relative standings on the variable
changed little over time. The stability effect over both
timepoints for meaning (standardized 3 = .66 and .70), peace
(standardized 3 = .68 and .75), and faith (standardized 3 = .88
and .89) were also significant. For all variables, the stability
effect was larger between T2 to T3, which spanned only
6 months, than from T1 to T2, which spanned 12 months.

The path from T2 PCS to T3 meaning was the only statis-
tically significant cross-lagged effect (standardized S= .10,
p <.05), suggesting that higher PCS at T2 predicted greater
meaning at T3. This cross-lagged path was not significant
from T1 to T2. The reverse (i.e., meaning predicting subse-
quent PCS) was not significant from either T1 to T2 or T2 to
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Table 4 Results of confirmatory factor analyses of the FACIT-Sp

Model X’ df A*  Adf p TLI CFI RMSEA
Model 1 Longitudinal CFA configural model 1256.66 522 95 96 .047
Model 2 Adjusted model 1 with correlated error covariances for similarly worded items 1140.00 519 116.66 3 <.001 .96 .97 .043
Model 3 Adjusted model 2 with correlated error covariances for reverse-scored items 1038.61 516 101.39 3 <.001 .97 .97 .040
Model 4 Adjusted model 3 with correlated error covariances for similar, but reversed,  959.54 513 79.07 3 <.001 .97 .98 .037

worded items
Model 5 Adjusted model 4 with factor loadings held constant across time 97893 531 1939 18 037 97 .98 .036

T3. Neither peace nor faith was reciprocally associated with
PCS at any timepoint.

Discussion

To our knowledge, this is the first study to examine the cross-
lagged association between self-reported physical health sta-
tus and spirituality in cancer survivors. Study results found
that better physical health status post-treatment was associated
with subsequently higher meaning in the cross-lagged model.
This finding is consistent with a prior study that found that
breast cancer survivors at 18 months post-diagnosis who had
poorer physical functioning experienced less meaning in life
6 months later [28], but extends these findings by examining
the reciprocal relationship. Contrary to our hypothesis, greater
meaning did not predict better subsequent physical health

status. This is somewhat surprising given that the literature
often assumes that greater spirituality predicts better health.
Although meaning at one assessment was related to subse-
quent PCS in bivariate correlations, this relationship became
non-significant in the cross-lagged model. A cross-lagged
model in which one variable predicts another at a later time
point controlling for the prior level of the outcome variable
offers a more stringent analysis than bivariate correlations.

It is worth pointing out that PCS predicted meaning only
from T2 to T3, and not from T1 to T2, a time period closer to
diagnosis and active treatment. There are at least two possible
explanations for this finding. One explanation for these find-
ings may have to do with the shorter time period between T2
and T3 (6 months) than T1 and T2 (12 months). It is possible
that a shorter time period allows for greater predictive ability
between variables. Another possible explanation is that the
relationship between physical health status and meaning
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Fig. 1 Cross-lagged structural equation model of the FACIT-Sp subscales
(meaning, peace, and faith) and SF-36 PCS. Path coefficients are
standardized. All models controlled for age, race, chemotherapy, time
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may vary by time since diagnosis. Specifically, closer to diag-
nosis and active treatment, a person’s ability to find meaning
may be less strongly related to physical health than to other
factors such as personal resources (e.g., social support, resil-
ience), whereas further from diagnosis physical health may
become more relevant for experiencing meaning in life.
Future studies might examine the role of personal resources
in finding meaning when diagnosed with cancer.

Despite the longitudinal correlations between peace and
PCS, contrary to our hypothesis, peace was not related longi-
tudinally to PCS in the cross-lagged model. Peace is often
considered an affective component of spirituality and is highly
associated with emotional well-being [12], so much so that
many critics consider them to be tautological [29]. Although
peace was associated with PCS in bivariate correlations, peace
may not be strongly associated with one’s physical health status
longitudinally when the other subscales of spirituality are con-
sidered in the model. This is consistent with other studies that
found when meaning, peace, and faith are in the same model
together, the peace subscale was not related to physical health
[16]. Our findings provide further evidence of the value of
separating the meaning and peace subscales when using the
FACIT-Sp, as they were each differentially related to PCS.

The finding that faith, often considered to be the compo-
nent of spirituality most associated with religiousness [8, 14],
was not related to PCS in either bivariate correlations or the
cross-lagged model supports our hypothesis and is consistent
with cross-sectional studies [11, 14, 16]. Although faith may
be an important part of a person’s values and attitudes towards
life and can help provide a framework through which people
create meaning out of their stressful life experiences [30], this
aspect of spirituality was unrelated to how participants in our
sample reported their physical health.

Strengths of the study include the longitudinal design with
repeated measurements of spirituality and self-reported phys-
ical health, thus providing the opportunity to examine recip-
rocal relationships using a comprehensive statistical method.
This study also used a large sample of participants who com-
pleted the most common measure of spirituality used in the
psycho-oncology literature [27], which helps to contextualize
our findings in the larger literature of spirituality and health.
This study also has several limitations. The sample was fairly
homogenous, as women were predominantly White and well-
educated. Previous studies have shown that spirituality tends
to be higher among ethnic minorities [31], thus limiting the
generalizability of findings to a more diverse population.
Second, although our analyses provided insights into temporal
relationships, as an observational study, we cannot make con-
clusions regarding causality. In addition, as previously pointed
out, the time interval between T1 and T2 was longer
(12 months) than that between T2 and T3 (6 months), which
may have been a factor in not finding significant paths be-
tween T1 and T2.
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This study suggests several directions for future research.
First, future studies might examine these reciprocal relation-
ships in a more diverse cohort of cancer patients. Future re-
search should also test whether these findings hold for other
cancer types and for patients with advanced cancer, particu-
larly near end-of-life where spirituality may be particularly
relevant. Results also support the value of the three-factor
approach to the FACIT-Sp in future studies. Finally, interven-
tion studies designed to improve physical health may consider
including meaning in life as a secondary outcome to better
determine whether there is a causal relationship between phys-
ical health and meaning to further elucidate the relationship.

Our findings provide preliminary support that greater self-
reported physical health status is related to subsequent greater
meaning in life rather than meaning being associated with
subsequent physical health, as often assumed. Furthermore,
physical health is not reciprocally related to a sense of peace
or faith among breast cancer survivors. Future studies are
needed that further elucidate the relationship between spiritu-
ality and physical health longitudinally.
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