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a b s t r a c t

Rationale: Previous studies have shown that the dietary habits of cancer patients and survivors have
significant implications for their recovery and quality of life. The current study examined the effec-
tiveness of an innovative culinary group intervention on cancer patients' quality of life through changes
in their eating behaviors, as manifested by an increase in their tendency towards intuitive eating and
healthy food choices.
Methods: In total, 190 cancer patients participated in this study, and were allocated to an intervention or
a wait-list control group. A battery of self-report questionnaires assessing food choices, intuitive eating,
health-related quality of life, and subjective well-being was administered at two time points: Before the
intervention (T1) and at the end of the three month intervention (T2).
Results: Analyses revealed an increase in health-related quality of life and well-being among the inter-
vention group. Intuitive eating and healthy food choices also increased among the intervention but not
wait-list control group. Finally, results indicated that participation in the culinary group intervention and
improvements in health-related quality of life and well-being were mediated by changes in eating
behaviors.
Conclusions: Our findings demonstrate that nutrition and eating behaviors have a significant effect on
cancer patients' physical and emotional adjustment. A culinary group intervention seems to target pa-
tients' physical and emotional needs and promote their adjustment.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Early detection and advances in treatment have contributed to
the steady trend of increasing survival rates among cancer patients
(Siegel et al., 2015). This trend, a growing number of cancer patients
surviving their illness, has led to an increased interest in their
quality of life, that is, their ability to live an effective life and pre-
serve their functioning and well-being (e.g., Howard-Anderson
et al., 2012). When individuals are ill or recovering from major ill-
nesses, almost all aspects of their life are affected, directly or
indirectly, by these illnesses. Evaluating one's health-related quality
of life, therefore, refers to the individual's perception of their pre-
sent level of physical, social, and emotional functioning, and the
limitations they experience in fulfilling their physical, social, and
el Aviv University, Tel Aviv
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emotional roles as a result of their illness (see Guyatt et al., 1993;
Ware and Sherbourne, 1992). Studies that assess health-related
quality of life among cancer survivors have demonstrated that
many survivors continue to suffer from declining health-related
quality of life up to two (Baker et al., 2009), three (Arndt et al.,
2005), even five years (Gotay and Muraoka, 1998; Holzner et al.,
2001), after diagnosis.

Dietary habits have recently been recognized as amajor factor in
cancer patients' recovery and quality of life (Demark-Wahnefried
et al., 2004; Gupta et al., 2006). Wayne et al. (2006) prospectively
studied the association between diet quality and quality of life
among a group of breast cancer survivors and found that survivors
who consumed a diet of “excellent quality” at baseline (i.e., a diet
that was consistent with the National Academy of Sciences rec-
ommendations), reported higher quality of life 10-months later
compared to survivors who reported a diet of poor quality. There is
growing evidence to support that changes to cancer patients' di-
etary habits is effective at improving their health-related quality of
life (please see Kassianos et al., 2015, for a review on this topic).
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Therefore, the American Cancer Society regularly publishes dietary
guidelines for cancer patients and survivors that mainly focuses on
recommended food choices and stressing the importance of weight
management (Doyle et al., 2006; Rock et al., 2012).

In accordance with these guidelines, a few interventions have
been designed with the intent of promoting desirable changes in
cancer patients' and survivors' dietary habits. Of the existing in-
terventions, most aimed to increase participants' nutritional
knowledge via lectures, telephone counseling or written materials
(Reynolds et al., 2004; Tong et al., 2008). However, a closer exam-
ination of their effectiveness in changing dietary habits emeasured
as energy intake in kilocalories and food choices (e.g., fruit and
vegetable consumption) e revealed inconclusive results (Kassianos
et al., 2015; Stacey et al., 2015). For example, Parsons et al. (2008)
reported an increase in the consumption of some (e.g., vegeta-
bles) but not all of the recommended foods (e.g., fruits, whole
grains). Some studies reported significant weight loss among par-
ticipants (von Gruenigen et al., 2008), while others found that
calorie intake did not change (Demark-Wahnefried et al., 2008).

Innovative perspectives that address the complexity of dietary
habits and related issues, emphasize the need to expand our defi-
nition of eating behaviors. The choice of food and amount
consumed only represents a narrow facet of eating behaviors; a
broader approach would also include the motivation that underlies
these choices. An intuitive eating approach suggests that eating
behaviors should be based on three principles: (1) eating for
physical rather than emotional reasons; (2) reliance on hunger and
satiety cues; and (3) unconditional permission to allow oneself to
eat according to hunger without labeling foods as either “healthy”
or “unhealthy” (Tylka, 2006; Tylka & Kron Van Diest, 2013). Studies
have shown that intuitive eating is associated with improved di-
etary intake (Van Dyke and Drinkwater, 2014) and positive
nutritional-related health indicators (Hawks et al., 2005; Madden
et al., 2012; Tylka, 2006), in addition to positive body image and
well-being (Tylka, 2006; Tylka & Kron Van Diest, 2013). Thus, in-
terventions that aim to improve dietary habits among cancer pa-
tients should promote changes in eating behaviors that align with
intuitive eating principles.

1.1. Culinary group intervention

Culinary interventions have been studied previously among
patients with various medical conditions, such as diabetes
(Chapman-Novakofski and Karduck, 2005), rheumatoid arthritis
(McKellar et al., 2007), and cancer (Carmody et al., 2008; Newman
et al., 2005). In general, these studies found that culinary in-
terventions were effective in changing participants' dietary habits,
indicated by participants' increased knowledge of nutrition
(Chapman-Novakofski and Karduck, 2005), healthier dietary intake
(Carmody et al., 2008; Newman et al., 2005), and improved
nutrition-related health indicators (e.g., blood pressure, serum
cholesterol, McKellar et al., 2007; for a review see Reicks et al.,
2014). Previous studies have also shown that psychosocial group
interventions that address emotional processes of coping with
cancer were effective in improving participants' quality of life (e.g.,
Meyer and Mark, 1995; Spiegel et al., 1981). Yet, to the best of our
knowledge, there has yet to be an intervention based on a holistic
perspective that addresses eating behaviors, quality of life, and the
relationship between them.

Therefore, the purpose of this study was to examine the effec-
tiveness of an innovative culinary group intervention in increasing
cancer patients' health-related quality of life and subjective well-
being through changing their eating behaviors. More specifically,
we hypothesized that (1) participation in the culinary group
intervention would increase cancer survivors' health-related
quality of life and subjective well-being, and (2) increases in the
participants' health-related quality of life and subjective well-being
would be mediated by changes in their eating behaviors, indicated
by an increase in their tendency towards intuitive eating and
healthy food choices.

2. Methods

2.1. Study sample and procedures

This intervention was conducted as part of a number of services
offered by the Israel Cancer Association, a largemultisite non-profit
support center, between October 2010 and December 2013. Cancer
patients and survivors who had been diagnosed three to 36months
before the start of the studywere recruited through advertisements
at medical clinics, on the center's website, and in newspapers. Data
were collected at two time points: Before the intervention (T1), and
10 weeks following the end of the intervention (T2). Researchers
contacted interested participants by telephone and provided them
with an explanation regarding the intervention and the research.
After signing an informed consent form, each participant received a
questionnaire with a stamped envelope, which he or she was asked
to complete and mail back to the researchers (T1). A similar pro-
cedure was employed at the second assessment (T2). The study
protocol was approved by the Institutional Review Board of Tel Aviv
University.

2.2. Intervention groups

Participants were allocated, in blocks of 10, to the intervention
or wait-list control group, depending on the timing of their referral
(i.e., the first 10 referrals were enrolled into the intervention group,
the next 10 referrals were enrolled in the wait-list group, etc.). The
participants in the intervention group were assembled into ten
groups, each comprised of ten individuals. Cancer patients and
survivors who were allocated into the wait-list control group un-
derwent the intervention after the T2 assessment. Data collection
occurred at parallel intervals for both the intervention and wait-list
groups.

2.2.1. Culinary intervention group
The culinary group intervention was the focus of the current

study and involved 10-weeks of structured, psycho-education that
was co-led by a mental health professional and nutritionist. Each 2-
hmeeting addressed a particular nutrition topic, involved a “hands-
on” cooking session, followed by group discussion. Nutritional
topics and recipes were based on the American Cancer Associa-
tion's guidelines for healthy eating (Doyle et al., 2006; Rock et al.,
2012).

The core ingredient of the intervention was the cooking itself.
Cooking is a creative act that involves all of the senses (Nawate
et al., 2007) and requires the use of both gross and fine motor
skills (Gamito et al., 2015). It also provides a link to primal re-
lationships and cultural roots (Winnicott, 1960). The active nature
of cooking encourages participants to improve their improvisa-
tional skills, engage in trial and error, and pursue a sense of mastery
(Cook, 2008). It combines both the concrete and the symbolic, and
transforms knowledge into action. While cooking, participants
were encouraged to work creatively with all of the ingredients at
hand, process them in accordance with their own unique sensi-
bility, and combine them in a way that made them easier to digest,
tastier, and more compatible with their needs and preferences.

Cooking and eating sessions were followed by group discus-
sions. These discussions aimed to inspire deeper inquiry from the
participants in regard to the individual and collective meaning of
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food and eating. Through attaining a growing awareness of their
inner bodily sensations, which is reflective of both physical and
emotional states (Mehling et al., 2009), participants were
empowered to reclaim authority over their bodies, a privilege that
cancer patients often have to forfeit when undergoing treatment.
The detailed protocol for the culinary group intervention is pro-
vided in online supplement 1.

2.3. Measures

2.3.1. Demographics and medical history
Data were collected with regard to participants' age, gender,

level of education, and marital status. In addition, medical histories
were evaluated by a series of questions. Specifically, participants
were asked to specify: (1) their diagnosis, (2) the date they were
diagnosed, (3) their current and past treatments, and (4) whether
this was a recurrent cancer or first time diagnosis. Finally, time
since diagnosis was calculated according to the date of data
collection.

2.3.2. Participation in other interventions
Members of the support center are encouraged to choose from a

number of free-of-charge activities (including the culinary inter-
vention group). Among these activities are yoga classes, chi-gong
classes, Feldenkrais, art classes, and lectures on various issues. As
such, study participants were asked to indicate whether they took
part in any of these classes/activities.

2.3.3. Intuitive eating approach
Intuitive eating was measured by the Intuitive Eating Scale (IES;

Tylka, 2006). The IES contains 21 items that assess the three com-
ponents of intuitive eating: (1) Unconditional permission to eat; (2)
Eating for physical rather than emotional reasons; and (3) Reliance
on internal hunger and satiety cues. Each item is rated on a five-
point scale that ranges from one (strongly disagree) to five
(strongly agree). Based on these components, three scores are
calculated: the higher the scores, the higher the tendency to permit
oneself to eat unconditionally, to eat for physical reasons, and to
rely on hunger cues. Previous studies demonstrated this scale's
psychometric properties (Tylka, 2006). Reliability for the current
sample was high for all subscales in both assessments (as ¼ 0.79 to
0.86), except for reliance on hunger cues at T2 (a ¼ 0.55).

2.3.4. Food choices
Daily food choices were evaluated by an analysis of a single 24-h

dietary recall report (RECALL24; Patterson et al., 1999), which was
filled out by each participant for three consecutive days. In this
report, the participants are asked to describe the entirety of their
daily food consumption in detail. These reports were analyzed by a
clinical dietician, in accordance with the guidelines published by
the American Cancer Society (Doyle et al., 2006; Rock et al., 2012).
Each recommended food was scored as þ1, and each food that was
identified as unhealthy according to these guidelines was scored as
-1. Based on the summed score, each participant received a score
for healthy eating: the higher the score, the healthier the eating.

2.3.5. Health-related quality of life
The 12-Item Short Form Health Survey (SF-12; Ware et al., 1996)

was used to measure health-related quality of life. This scale con-
sists of 12 items assessing self-rated health and various aspects of
physical, occupational, social, and emotional functioning. Health-
related quality of life is reflected by the total score, where higher
scores indicate higher quality of life. This widely used questionnaire
has demonstrated good psychometric properties among cancer
patients and survivors (Wei et al., 2000). Reliability was high for the
current sample was high at both T1 (a ¼ 0.87) and T2 (a ¼ 0.89).

2.3.6. Subjective well-being
The Positive andNegative Affect Schedule (PANAS;Watson et al.,

1988) was used to measured subjective well-being. This scale
consists of 20 items tapping various affects. Respondents are asked
to rate the extent to which they felt a particular feeling over the
previous two weeks on a scale ranging from one (not at all) to five
(very often). Two total summary scores were calculated for both the
(1) positive and (2) negative indices (Watson et al., 1988). Reliability
for the current sample was high (as ¼ 0.87, 0.89), which is
consistent with previous studies (e.g., as ¼ 0.84, 0.88; Rash et al.,
2011).

2.4. Data analysis

Of the 190 participants that were enrolled in the study, six died
between T1 and T2 and were excluded from analyses. Thus, our
final sample consisted of 184 participants (culinary intervention:
n¼ 96; wait-list control: n¼ 88), resulting in 14.3% of missing data.
To account for missing data, multiple imputation procedures were
employed (Rubin, 2009). Multiple imputation is the recommended
technique for reducing the risk of bias that may result from
participant attrition in longitudinal studies (for more information
regarding the benefits of multiple imputation over traditional
listwise deletion techniques, see Asendorpf et al., 2014; Stevens
et al., 2016; Young and Johnson, 2015). Data were re-analysed us-
ing listwise deletion procedures for missing data to confirm that
the multiple imputation results could be replicated; both proced-
ures produced a similar pattern of results (see online supplemental
material S2 for replication results).

A series of t-tests and c2 analyses were used to determine
whether T2 dropouts differed from the participants that completed
the intervention. No differences were observed in background (age:
p ¼ 0.90, gender: p ¼ 0.54, years of education: p ¼ 0.28, marital
status: p ¼ 0.19) medical history (time since diagnosis: p ¼ 0.09,
recurrence of the disease: p¼ 0.85), or study outcome (healthy food
choices: p ¼ 0.06, unconditional permission to allow oneself to eat:
p ¼ 0.76, eating for physical rather than emotional reasons:
p ¼ 0.91, reliance on hunger and satiety cues: p ¼ 0.32, health-
related quality of life: p ¼ 0.67, or subjective well-being (positive
and negative affect: ps ¼ 0.54 & 0.88) variables measured at T1.

To examine the effect of the intervention on participants'
adjustment (i.e., health-related quality of life, subjective well-
being: positive and negative affect), a series of mixed ANOVAs
were conducted. In these analyses, group (intervention vs. wait-list
control) served as the between-subject independent variable, time
(T1 vs. T2) served as the within-subject independent variable, and
the dependent variables were the mean scores for the adjustment
measures. A similar series of mixed ANOVAswere also conducted to
examine the effect of the intervention on the three intuitive eating
principles (i.e., unconditional permission to allow oneself to eat;
eating for physical rather than emotional reasons; and reliance on
hunger and satiety cues) and healthy food choices. To control for
possible effects of background variables, these models were
adjusted for the following covariates: gender, age, years of educa-
tion, family status (single, in relationship), time since diagnosis,
recurrence of cancer (first time, recurrence), and participation in
other interventions (yes, no).

To examine whether changes in intuitive eating and food
choices mediated the effect of the culinary group intervention on
participants' adjustment, multiple mediation analysis using Hayes
(2013) PROCESS methodology was conducted. This approach
allowed us to examine multiple mediation paths simultaneously.
Furthermore this mediation model permits the addition of
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outcome measures as covariates (e.g., outcome A can be entered as
a covariate when predicting outcome B; outcome B can be modeled
as a covariate when predicting outcome A) and is designed to
handle multiple outcome measures simultaneously (see Hayes,
2013).

To capture the extent of the change in intuitive eating and
healthy food choices over time (from T1 to T2), separate regression
analyses were used to calculate a residual score for each of these
variables. In these regression analyses, T1 measures (e.g., uncon-
ditional permission to allow oneself to eat pre-intervention) predict
T2measures (unconditional permission to allow oneself to eat post-
intervention) and the residual scores were saved and used for the
following analyses. These methods are similar to includingT1
measures asmodel as covariates, while decreasing the prevalence of
multicollinearity.

Second, we examined the effect of study group (1 ¼ culinary
intervention, 0 ¼ wait-list control) on changes in intuitive eating
and food choice scales (i.e., residual scores), while controlling for
these variables at T1 (i.e., pre-intervention scores).

Third, we tested whether changes in intuitive eating and food
choice scales predicted the change in participants' adjustment
scores after controlling for study group, and pre-intervention (T1)
levels of intuitive eating, food choice scales, and adjustment scores.
In these two latter steps, we also controlled for gender, age, years of
education, family status (single, in relationship), time since diag-
nosis, recurrence of cancer (first time, recurrence), and participa-
tion in other interventions (yes, no).

Finally, accelerated bias-corrected bootstrap analyses were
employed to examine whether changes in intuitive eating and food
choices mediated the intervention effect onchanges in adjustment
scores (i.e., significant indirect effect). All analyses were performed
with SPSS v.21.

3. Results

A total of 215 individuals applied to participate in the study. Of
these, six had completed their treatment more than 36 months
prior to the study's start; five individuals could not complete the
questionnaires due to language difficulties or cognitive deficits; and
14 declined to participate in the study, but chose to participate in
the intervention. Thus, the sample included 190 participants, rep-
resenting 93% of the eligible applicants. One hundred and fifty-two
of the 190 participants (80%) also participated in the T2 assessment,
which was conducted after the end of the intervention, ten weeks
after T1. Study attrition was a result of deaths (n ¼ 6), deterioration
in physical condition due to an exacerbation of the disease (n¼ 16),
loss of questionnaires in the mail (n ¼ 6), or other, unexplained
reasons (n ¼ 10). Fig. 1 presents the participant flowchart.

Table 1 presents the demographic variables and medical history
of the study participants, according to the study group. As can be
seen, the two groups did not differ in age, gender, education,
marital status, time since diagnosis, the recurrence of the disease,
or current therapy. Participants were diagnosed with various types
of cancers, primarily breast cancer (n ¼ 98; 53.8%), lymphoma
(n ¼ 21; 11.5%), ovarian cancer (n ¼ 15; 8.2%), and colorectal cancer
(n¼ 13; 7.1%). Finally, the two groups did not differ in terms of their
participation in other activities and interventions that were offered
at the support center.

3.1. Intervention effect on participants' adjustment

Table 2 summarizes the effect of the intervention on partici-
pants' health-related quality of life and subjective well-being
(negative and positive affect) at post-compared to pre-
intervention (T2 vs. T1). Analyses revealed a significant main
effect of study group on health-related quality of life (F(1, 175)¼ 3.75,
p¼ 0.005, hp2¼ 0.021), and negative affect (F(1, 175)¼ 7.00, p¼ 0.004,
hp
2 ¼ 0.05), such that participants in the intervention group had

higher health-related quality of life and lower negative affect than
those in the wait-list group. Furthermore, we observed a significant
main effect for time on negative affect (F(1, 175) ¼ 4.01, p ¼ 0.005,
hp
2 ¼ 0.02); negative affect scores were lower at T2 compared to T1.

These main effects, however, were qualified by significant
Group � Time interactions for quality of life (F(1, 175) ¼ 13.23,
p < 0.001, hp2 ¼ 0.07), negative affect (F(1, 175) ¼ 28.06, p < 0.001,
hp
2 ¼ 0.14), and positive affect (F(1, 175) ¼ 40.57, p < 0.001, hp2 ¼ 0.19).

Post-hoc simple effects tests with a Sidak adjustment demonstrated
that health-related quality of life and positive affect levels
increased, and negative affect decreased over time in the inter-
vention group (ps < 0.001). In contrast, quality of life did not change
(p¼ 0.92), positive affect decreased (p¼ 0.002), and negative affect
increased (p ¼ 0.042) over time in the wait-list control group.

3.2. Intervention effect on participants' eating behaviors

Changes in intuitive eating and food choices at post-versus pre-
intervention (T2 vs. T1) for the culinary group intervention
compared to the wait-list group are also summarized in Table 2.
Analyses revealed a significant main effect of time on unconditional
permission to allow oneself to eat (F(1, 175) ¼ 6.17, p ¼ 0.014,
hp
2 ¼ 0.034); such that the level of unconditional permission to eat

was higher at T2 as compared to T1.
In addition, analyses revealed significant group � time in-

teractions for unconditional permission to allow oneself to eat (F(1,
175) ¼ 25.08, p < 0.001, hp2 ¼ 0.13), eating for physical reasons (F(1,
175) ¼ 22.87, p < 0.001, hp2 ¼ 0.112), and reliance on hunger cues (F(1,
175)¼ 37.28, p < 0.001, hp2¼ 0.17). Post-hoc simple effects tests with a
Sidak adjustment demonstrated that intuitive eating in general,
increased over time among the intervention group (ps < 0.001). In
contrast, unconditional permission to allow oneself to eat and
eating for physical reasons did not change (ps ¼ 0.25), and reliance
on hunger cues decreased (p¼ 0.012) over time among thewait-list
group.

Finally, analyses revealed a significantmain effect of study group
on food choice (F(1, 175) ¼ 9.37, p < 0.003, hp2 ¼ 0.05), such that
participants in the intervention group ate healthier foods than
those in the wait-list group. This main effect, however, was quali-
fied by the Group � Time interaction (F(1, 175) ¼ 157.43, p < 0.001,
hp
2 ¼ 0.47). Post-hoc simple effects tests with a Sidak adjustment

showed that healthy food choices increased among the interven-
tion group over time (p < 0.001), but decreased among the wait-list
group (p ¼ 0.002) (Table 2).

3.3. Multiple mediation analysis

Multiple mediation analysis using Hayes (2013) methodology
was used to examine whether changes in intuitive eating and food
choices mediated the effect of culinary group intervention on par-
ticipants' adjustment. As can be seen in Fig. 2, participants in the
intervention group increased their unconditional permission to
allow oneself to eat, eating for physical rather than emotional
reasons, reliance on hunger and satiety cues, and healthy food
choices more than those in the wait-list group, after controlling for
the pre-intervention (T1) levels of these scores, demographics (i.e.,
gender, age, family status, years of education), and cancer-related
(i.e., time since diagnosis, recurrence of cancer, participation in
other interventions) covariates. In addition, we found that higher
scores in healthy food choices were associated with higher levels of
health-related quality of life and positive affect and lower levels of
negative affect, regardless of intervention group. Similarly, higher



Fig. 1. Participant flowchart.

Table 1
Demographic variables and medical history according to study group (N ¼ 184).

Variable Intervention
(n ¼ 96)

Wait-list
control
(n ¼ 88)

p

Demographics
Age, years (M, SD) 57.58 8.81 58.13 10.64 0.71
Gender (female) 91 95% 80 91% 0.31
Education, years (M, SD) 14.59 3.06 14.76 2.91 0.71
Marital status (married) 57 59% 53 63% 0.76
Medical history
Cancer type (breast cancer) 56 58% 42 51% 0.57
Time since diagnosis, weeks (M, SD) 26.01 29.03 34.92 38.67 0.35
Recurrence 17 18% 29 33% 0.10
Current cancer treatment
Chemotherapy 12 12% 13 15% 0.57
Radiation therapy 3 3% 3 4% 0.87

Participation in other interventions 69 70% 50 58% 0.06

Note. Summary statistics are presented as n, % unless stated otherwise.
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scores in unconditional permission to allow oneself to eat were
associatedwith improvements in subjectivewell-being (i.e., greater
reductions in negative affect and greater increases in positive
affect). Bias-corrected bootstrap analyses indicated that all of these
indirect paths were significant (p < 0.05). Finally, intervention
group had no effect on participants' health-related quality of life or
subjective well-being when controlling for intuitive eating and
healthy food choices.
4. Discussion

The findings of this study demonstrate that participation in a
culinary group intervention is effective at improving health-related
quality of life, increasing positive affect, and reducing negative
affect among cancer patients and survivors. These outcomes are not
only indicators of improvements in psychological health, but may
also be related to improvements in cancer patients' and survivors'
physical health, since higher levels of quality of life and lower levels
of distress have been shown to predict good prognosis and survival
in this population (e.g., Coates et al., 1997; Maisey et al., 2002).

4.1. Healthy food choices and cancer patients' adjustment

As hypothesized, improvements in health-related quality of life
and subjective well-being were mediated by increases in partici-
pants' tendency to adopt healthy food choices. These findings are in
linewith previous studies that point to the positive effect of healthy
dietary habits on cancer patients' recovery and quality of life (Gupta
et al., 2006; Kassianos et al., 2015; Wayne et al., 2006).

The positive effect of healthy eating on cancer patients' adjust-
mentmay be attributed to several factors. According to the National
Cancer Institute (2015), nutrients (e.g., vitamins, minerals) and
other substances (e.g., antioxidants) that come from the foods we
eat, play an important role in maintaining our bodily functions and
aid in our ability to cope with various stressors. Thus, the physio-
logical benefits of eating a healthy diet may also have a significant
effect on patients' emotional and psychological well-being, making
them feel livelier and more energetic.

Another explanation for the beneficial effect of healthy food
choices may be related to more practical issues. For example,
making healthy food choices may have an impact on participants'
daily routines or their participation in creative activities. Engaging
in life-affirming activities such as shopping, cooking, and eating



Table 2
Mixed ANOVA models: The effect of culinary group intervention on health-related quality of life, subjective well-being, and eating behaviors compared to wait-list control.a

Outcome Variables Culinary intervention (n ¼ 96) Wait-list control (n ¼ 88)

Baseline (T1) 10-weeks post-
intervention (T2)

Baseline (T1) 10-weeks post-
intervention (T2)

Health-related quality of life 2.35 (0.05) 2.57 (0.05) 2.32 (0.06) 2.32 (0.05)
Subjective well-being
Negative affect 2.38 (0.08) 2.01 (0.07) 2.41 (0.08) 2.55 (0.07)
Positive affect 3.26 (0.08) 3.51 (0.06) 3.35 (0.08) 3.22 (0.07)
Eating behaviorsb

Permission to eat 2.79 (0.08) 3.05 (0.07) 2.83 (0.08) 2.77 (0.08)
Eating for physical reasons 3.17 (0.10) 3.43 (0.08) 3.13 (0.09) 3.07 (0.09)
Reliance on hunger 3.50 (0.07) 3.99 (0.09) 3.68 (0.07) 3.51 (0.10)
Healthy food choices 0.28 (0.52) 5.98 (0.48) 1.38 (0.53) 0.22 (0.50)

Note. Statistics are summarized as Mean (standard error).
a Mixed ANOVA models were adjusted for gender (male vs. female), age (years), education (years), family status (single vs. in relationship), time since diagnosis (weeks),

recurrence of cancer (first time vs. recurrence), and participation in other interventions (yes vs. no).
b Permission to eat, eating for physical reasons, and reliance on hunger represent the three intuitive eating principles. T1 ¼ Time-point 1. T2 ¼ Time-point 2.

Fig. 2. Summary of the multiple mediation model using Hayes (2013) regression-based methodology. Note. Outcome measures were introduced as covariates to produce a
mediation model similar to one produced via structural equation modeling (see Hayes, 2013). Numbers above the paths represent unstandardized coefficients. R2 change in: Health-
related quality of life ¼ 62.40%; Subjective well-being - Positive affect ¼ 81.64% and Negative affect ¼ 62.66%; Unconditional permission to allow oneself to eat ¼ 22.38%; Eating for
physical reasons ¼ 29.08%; Reliance on hunger ¼ 24.07%; and Healthy food choices ¼ 55.02%. *p < 0.05 **p < 0.01 ***p < 0.001.
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healthy food, may provide an anchor for cancer patients and sur-
vivors who have experienced the chaos that accompanies a life-
threatening illness. Finally, the decision to change one's dietary
habits, and the ability to adhere to these changes, may also increase
cancer patients' and survivors' self-efficacy and sense of control,
which are well-known salutogenic factors (e.g., Kreitler et al.,
2007).
4.2. Culinary group intervention and participants' eating behaviors

The positive effect of the culinary group intervention on par-
ticipants' eating behaviors may be attributed to a few of the in-
tervention's unique characteristics. First, how the nutritional
information was delivered and received. In contrast to similar in-
terventions that rely on cognitive knowledge alone (e.g., Brown and
Hermann, 2005; Carmody et al., 2012), the culinary group inter-
vention emphasised providing practical information and demon-
strating how to use it. Consistent with Newman et al. (2005)
findingsdthat interventions with hands-on cooking experience
increase healthy food choicesdour study and others have shown
that better dietary choices are promoted though improvements in
cooking skills and knowledge (Reicks et al., 2014) and in the cook's
self-confidence (Winkler and Turrell, 2010). Cooking sessions pro-
vide participants with an opportunity to assimilate the knowledge
they have attained, practice the techniques they have learned, until
the cooking experience itself becomes part of their daily routine.

This intervention also emphasised healthy food choices, but not
in the narrow sense that this expression usually evokes. During
cooking sessions, recipeswere discussed not only from a nutritional
aspect, but also from an emotional and social perspective. Instead
of complyingwith a set of instructions, changing one's eating habits
was a reflective process that operated as a symbol of reclaiming
control over one's body, and one's physical and emotional well-
being.

Finally, the positive effect of this intervention may have resulted
from an increased awareness of the body, which is the ability to
sense, identify, and translate bodily processes and states into
cognitive insights (Mehling et al., 2009). This state of awareness can
be cultivated through various interventions and practices
(Daubenmier, 2005) and has been shown to be a marker of well-
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being (Ginzburg et al., 2014). Previous studies have also reported a
positive correlation between body awareness and intuitive eating
(Herbert et al., 2013).

It is also possible that the effectiveness of the culinary group
intervention is, in part, due to the benefits associated with group-
based support. Indeed, many studies have long recognized the
comprehensive effects of social support in general (Dunkel-
Schetter, 1984), and group support in particular (Spiegel et al.,
1981), on cancer patients' well-being. By providing a unique
sense of community, unconditional acceptance, mutual empathy
and care as well as instrumental helpe that is, much cancer-related
information (Bell et al., 2010; Stang and Mittelmark, 2008; Ussher
et al., 2006) e support groups provide participants with an
increased sense of hope, feeling of empowerment, and sense of
agency (Stang and Mittelmark, 2008; Stevinson et al., 2011; Ussher
et al., 2006). A renewed sense of hope, empowerment and agency
have been identified as potent resilience factors that promoting
adjustment among individuals coping with physical illnesses (e.g.,
Stewart and Yuen, 2011).

The culinary and supportive aspects of the intervention are not,
in fact, mutually exclusive. The act of cooking together itself may
enhance the group's psychosocial effect, as cooking with others has
been shown to be a powerful force in building communities and
linking people together (Wrangham, 2009). Furthermore, in-
terventions that involve “home-like” environments and domestic
activities may increase people's social and collaborative skills,
which in turn, strengthen the group's supportive infrastructure.
What makes the culinary group intervention unique and innovative
is the integration of support group therapy while cooking. The fact
that the intervention's success (i.e., improvements in health-related
quality of life and well-being) was mediated by increases in un-
conditional permission to allow oneself to eat and making healthy
food choices provides specific support to the effect of the in-
tervention's culinary component (see Fig. 2).

An increase in unconditional permission to allow oneself to eat
was associated, as hypothesized, with a decrease in negative affect
and an increase in positive affect, but not with health-related
quality of life. This pattern may reflect the complexity of having
unrestricted permission to eat, particularly among cancer patients.
While people might enjoy the freedom that comes with acting in
accordance with their own internal monitor, doing so might also
give rise to some hesitation and ambivalence, particularly among
individuals who have become accustomed to relying on physicians'
and other professionals' instructions. Previous findings showed
that body awareness, which may be the mechanism that fosters
intuitive eating, can either be a positive or a negative factor,
depending on the individual's orientation towards bodily signals
(Ginzburg et al., 2014). In such cases, a longer intervention may be
needed, in order to not only increase patterns of intuitive eating,
but also to increase participants' confidence in relying on these
patterns.

4.3. Limitations

The findings of this study should be considered in light of its
limitations, which include the small sample size and the hetero-
geneity of the sample. Study participants experienced a wide range
of cancers and severity levels. It is unclear whether the effective-
ness of the intervention differed by the type and/or severity of
cancer in our small sample, but this should be explored in future
studies. Many of the study's participants, who were clients of the
support center, also took part in other interventions at the center.
Although participants from both the wait-list and cooking groups
engaged in other interventions at the center, one cannot rule out
the possibility that the adjustment improvements observed among
the culinary group were partially attributed to their involvement in
other interventions. The reliance on self-report questionnaires, and
the related possibility of social desirability, should also be consid-
ered. Finally, future studies should include a follow-up assessment
(i.e., T3) so that the long-term effects of this intervention can be
examined.

5. Conclusions

A culinary group intervention is intensive and demands prepa-
ratory work. Integrating it into the general palliative care frame-
work provided by support centers or medical centers would require
a team of mental health professionals and nutritionists who have
experience working with cancer patients and familiarity with the
intervention principles and techniques. This intervention also de-
pends on having the appropriate physical space, including an
equipped kitchen large enough to comfortably accommodate a
group of people. Nevertheless, the findings of this study indicate
that this intervention is not only feasible, but also effective, as
culinary group interventions have the potential to improve both the
eating habits and the quality of life of cancer patients and survivors.
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