
Meta-analysis of Psychological Interventions on Breast Cancer Patients’ Immune 
Function 

 

Ling QI  
School of Health Science and Nursing 

Wuhan Polytechnic University, 
Wuhan, China 

qiolive_23@163.com 

Jing WANG  
Key Laboratory of Applied Psychology  

Chongqing Normal University  
Chongqing, China 

wangjingsyxy@163.com 

Hong-ling ZHANG* 
School of Health Science and Nursing 

Wuhan Polytechnic University, 
Wuhan, China 

zhlwjb@sina.com 

 
 
 
 
 
 

 
 

Abstract—Objective: To evaluate the efficacy of psychological 
interventions for improving the immune functioning of breast 
cancer patients. 
Methods: Comprehensive searches of electronic databases 
from 1990 to 2012, hand searches of reference lists of articles, 
and contacts with researchers. Meta-analytic approaches were 
used on synthesized findings. Pre-post and between-group 
intervention effects on symptoms of cortisol, lymphocytes, 
natural killer cell counts, and natural killer cell cytotoxicity 
were assessed, respectively.  
Results: Data from 9 controlled trials were analyzed. 
Significant intervention effect was for improving function of 
natural killer cell cytotoxicity (pre-post ES=-2.53, between-
group ES=-3.99).There are limited evidences suggesting 
psychological interventions effect on other immune parameters.  
Conclusions: The effect of psychological interventions on 
immune function in breast cancer patients depends on the 
features of the immune parameters. The relationship between 
the psychological intervention effects and immune function will 
require further study. Future research should identify 
potential confounding factors associated with psychological 
interventions effects. 

Keywords-psychological interventions; breast cancer; immune 
function; randomized controlled trial; meta-analyses 

I.  INTRODUCTION 

Despite the increasing survival rates however, the 
diagnosis of breast cancer and subsequent treatments mean 
stressful events for patients. After diagnosis patients deal 
with anticipatory anxiety over how treatment will affect 
their bodies, prior to receiving adjuvant therapy. Then they 
can experience physical complications of treatments, shifts 
in social support, shifts in their bodies and fear of recurrence 
and death during and after many treatments such as surgery, 
radiation, and chemotherapy[1]. According to Biobehavioral 
Model of Cancer Stress and Disease Course, psychological 

stress leads to decrease in healthy behaviors, lower quality 
of life, and weakened immunity, which in turn contribute to 
poorer disease outcomes[2]. Therefore, identification of 
interventions to reduce toxicities, distress, and maintain 
maximal immune competence in breast cancer patients has 
great therapeutic relevance. In the past few decades, there 
has been considerable interest in mind-body medicine and 
complementary therapies within the breast cancer patients[3] 
Psychological interventions with undergoing cancer 
treatment has received wide acceptance from both medical 
staff and patients during the last 20 years [4]. A number of 
studies have documented that psychological interventions 
associate with positive psychological effects among breast 
cancer patients [4]. However, it is still less knows about 
whether psychological intervention can influence the 
biological process in breast cancer patients.  

In the past 10 year it has been become clear that human 
breast cancer is immunogenic[5]. Immune system is 
believed to play an important role in recognizing breast 
cancer antigens, and in receiving better therapeutic 
outcomes. Antigen presenting cells, such as natural killer 
cells, cot toxic-T-cells, Trgulatory cells, and B cells, are all 
believed to play an important role in the host response 
against spontaneous tumors[5]. Other work shows the 
cytokines interleukin-2 (IL-2) and interferon-gamma (IFN-γ) 
may work together to promote surveillance of tumor cells 
and may play a role in disease recurrence after treatment[1]. 
On the other hand, a number of literature shows there is 
significant relationship between psychological distress and 
immune function among breast cancer patients. Continuing 
levels of high stress had been proved that associated with 
decrements in cellular immune functions that help prevent 
infectious and metastasis[6,7]. Some have pointed that 
women diagnosed with breast cancer have significant 
psychosocial distress that was accompanied by deregulated 
natural killer cell activity and cytokine production[1]. 
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Elevated levels of distress were associated with reduced 
natural killer cell cytotoxicity[8].Given the close interaction 
between the nervous, endocrine and immune system, 
psychological intervention may also improve patients’ 
immune functions [9]. 

Guided by a psychoneuroimmunologic framework that 
proposes that psychosocial factors may influence 
immunologic outcomes via sympathetic nervous system and 
neuroendocrine pathways [10], it is proposed that 
psychological interventions can not only bring out positive 
psychological effects, but also enhance immune functioning. 
At present, several studies have reported improved immune 
functioning among psychological interventions 
participants[11,12]. However, there are inconsistence results 
about the effectiveness of psychological interventions on 
breast cancer patients’ immune function. Findings of other 
studies suggested that psychological intervention had no 
positive effect on immune function[13].These 
inconsistencies among previous studies are due to the 
considerable potential confounding variables, including 
differences in the patients’ clinical and demographic 
characteristics, methodological design, type and duration of 
psychosocial interventions, and selection of immune 
variables. In conclusion, it remains unclear whether and to 
what extent the efficacy of psychological interventions in 
immune function. Whether the psychological interventions 
can reliably influence cancer patients? How large is the 
overall effect size of psychosocial interventions in cancer 
patients? By combining results across independent 
researches, meta-analysis can more powerfully draw 
conclusions. 

There are ten meta-analyses examining the effectiveness 
of various psychological interventions for cancer patient 
since the year 2000[14-23].Overall, these meta-analyses 
report promising result on the effectiveness of psychological 
interventions for improving quality of life, alleviating 
anxiety and depression, controlling pain and fatigue. Only 
one study examined the effectiveness of various 
psychological interventions for enhancing immune function 
[22]. Breast cancer is the most common tumor among 
women worldwide, and the incidence has been increasing 
since the 1970s [24]. However, we are aware of no study 
that has specifically addressed the effectiveness of 
psychological intervention in breast cancer patients’ 
immune functioning. The question of whether psychological 
intervention could have an effect on the immune function of 
breast cancer patients has yield inconsistent results as 
mentioned above. Therefore, our objective in this meta-
analysis was to evaluate the immunological effects of 
psychological interventions in breast cancer patients. We 
wanted to assess the effects on those parameters of cell-
mediated immunity and natural cytotoxicity, and their 
associated regulatory cytokines, which are believed to play a 
crucial role in breast cancer progression and treatment. The 
review primarily analyses the overall pre-post-effect sizes 
(ESs) of psychological interventions for immune parameters, 
secondarily, between-group ESs for different control 
conditions. 

II. METHOR 

A. Database and Literature Search Strategy 

Experiment studies measuring immune function in 
breast cancer patients were reviewed for potential inclusion 
in this meta-analysis. We performed electronic searches in 
PsychInfo (from 1990 to 30 May 2012), PubMed((from 
1950 to 30 May 2012),Web of Science(from 1986 to 30 
May 2012),and Google. We used combinations of the 
following terms: psychotherapy, psychological interventions, 
immune function, relaxation, hypnosis, cognitive behavioral 
therapy, biofeedback, disclosure, breast cancer, and 
psychoneuroimunnology. The electronic search was set to 
accept studies published in English. In addition, we 
manually searched the reference lists of literature reviews 
and meta-analyses on the psychological intervention of 
cancer symptoms. Supplementary information was 
sometimes obtained directly from the authors or from other 
published reports. The studies found were then downloaded 
into NoteExpress and duplicates were deleted. The search 
procedures yielded a pool of 101 studies. 

As the focus of this meta-analysis was the effectiveness 
of psychological interventions, studies not using any 
psychological interventions were excluded. As 
Cawley(1993) pointed psychological interventions mean 
interventions designed to improve psychological and/or 
physical well-being through the modification of emotion, 
cognition, or behavior. In this paper, psychological 
interventions were broadly defined and included any 
intervention containing some kind of or combination of 
education, skill training, relaxation, disclosure, etc. 

Other inclusion criteria included the use of (1) data 
collected on at least one biologic outcomes related to 
immune functioning (i.e., natural killer cell activity, CD4), 
(2) sufficient data to allow the calculation of effect 
size,(3)randomization design,(4) between-group design. 

All results (initially identified 112 studies) were 
assessed at either title, abstract, or by reading the full paper 
to determine whether the study met the inclusion criteria. 
When we applied these criteria, 30 studies were excluded 
from the pool for using nonexperimental methods, 23were 
excluded for insufficient quantitative data, 8 were excluded 
for outcomes of interest not assessed, 9 were excluded for 
interventions of interest not tested, and 33 other studies 
were subsequently excluded because the participants were 
not beast cancer patients. We finally selected 9 studies for 
the present meta-analysis (the selection process see figure 1).  
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B. Data Abstraction  

Two trained reviewers extracted information from 
eligible reports independently. Using standardized coding 
forms, each trail was coded for general information (e.g., 
authors’year of the published report, country), 
characteristics of participants (e.g., number of participants, 
breast cancer stage); characteristics of intervention (e.g., 
content, frequency, deliverer and duration), and outcomes 
(e.g., type).We also coded variables related to 
methodological quality of the trials: assignment method, 
type of control group, sample size, and differential retention. 
Disagreements between reviewers were resolved by 
consensus following a joint review of the articles. Data on 
effect size that could not be directly abstracted were 
recalculated, where possible. 

C. Analytical Approach 

Because considerable differences among trials, we 
applied the following rules for estimating the overall 
intervention effect. Separate analyses were conducted for 
each of the following four biological markers of immune 
function (cytotoxicity, cytokines, cortisol, and 
leukocyte).We calculated effect size by using data from 
adjusted models reported by the authors because baseline 
differences and potential confounding variables are typically 
controlled in true experiment study. For trials that reported 
multiple assessments, we selected the first post-intervention 
assessment for evaluating intervention effects. We 
calculated effect size for each independent sample if a trial 
reported data on each sample (e.g., men and women) 
separately. These decision rules have been previously 
applied in a meta-analytic review of cognitive-behavioral 
interventions on HIV-positive persons’ mental health and 
immune functioning [25].Otherwise, for trails assessed more 
than one psychological interventions relative to a single 
control group, we calculate effect size for each interventions. 
To avoid overestimate counting, the control group sample 
size was halved and rounded down to the nearest whole 
number [26].  

D. Statistical Analysis 

Data were analyzed with Stata 10.The effect size 
indictor for this meta-analysis was the weight mean 
difference (WMD). For each meta-analysis, an overall effect 
size was estimated by weighting the average effect size for 
each study according to sample size and then pooling across 
studies. Each marks of immune functioning in each 
condition at each time point were extracted to calculate in-
group effect size and between-group effect size.  
Homogeneity tests were also conducted to test whether a set 
of effect sizes could be considered as a sample form a single 
underlying effect size, using the Cochran’s Q [27], a p-value 
of < 0.10 for the chi-squared test for heterogeneity was 
considered significant.  

III. RESULT 

A. Description of Trails 

Nine trials, published between 1994 and 2008, met the 
inclusion criteria. Table 1 provides a summary of trial 
characteristics (sample, intervention et al.).Four were 
conducted in the United State, two in Sweden, two in 
Canada, and one in Germany. The mean age of participants 
was 51.47(two trails did not report the information on the 
age of participants).With respect to the psychological 
interventions, the median number of intervention sessions 
was 10 sessions over a 10-week period, the majority trails 
delivered in a group format (n=7).The majority studies 
included components of cognitive restructuring techniques 
(n=6), stress management skills training including 
relaxation, guided imagery techniques (n=6), and coping 
skill training were included in fewer studies (n=3).One 
study helped participants increase social support. 

 

 

 

 

 

 

 

 

 

 

 

 

B. Methodological Quality of the Trails 

All trails randomly assigned participants to intervention 
and control group. The outcomes were assessed 

TABLE1.  Characteristics of Trails Included in the Meta-Analyses 

Variable 
Number of trails or 

mean(SE)/median(range) 

Country where trial was conducted  
    United States 4
    Canada 2
   Sweden 2
    Germany 1
Age a 51.47(4.73)
Intervention characteristics
    Cognitive restructuring techniques 6
    Coping skill training 3
    Stress management skills training 6
    Social support 1
Unit of intervention delivery b

    Group 7
    Individual 1
Intervention deliverer c

Professional psychologist or psychiatrist 3
   Trained research staff 3

Number of intervention sessions  Mdn =10 ( range 4 to 18)
a Two study failed to report the information

         bone studies failed to report the information
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immediately after the intervention in 7 and the median 
overall retention was 100 %( range: 81.1% to 100%). Four 
trials conducted follow-up assessments ranging from 2 to 12 
months (Mdn= 6 months) after the completion of an 
intervention. All trials used the intent-to-treat approach for 
data analysis. 

C Intervention Efficacy Compared with Pre-intervention 

As shown in table2, the aggregated effect sizes indicate 
that the intervention significantly improved natural killer 
cell cytotoxicity (ES=-2.53) and lymphocytes (ES 
=0.36).However, the aggregated effect sizes for cortisol 
(ES=0.08)and natural killer counts (ES=0.004) were not 
significant. The results of the homogeneity tests indicated 
heterogeneity among trials reporting the following outcomes: 
nature killer cell cytotoxicity, cortisol, and lymphocytes. 
However,there is no evidence of homogeneity in trials 
reporting natural killer cell cytotoxicity. Additional 
sensitivity tests did not reveal any single trial that exerted 
influence on the overall effect size for each outcome. 
 
 
 
 
 
 
 
 

 

 

 

 

D. Intervention Efficacy Compared with Control Groups 

As shown in Table3, the aggregated effect sizes indicate 
that the intervention significantly improved nature killer cell 
cytotoxicity (ES=-0.49). However, the aggregated effect 
sizes for cortisol (ES=0.15), lymphocytes (ES=-0.02), and 
natural killer counts (ES=0.10) were not significant. The 
results of the homogeneity tests indicated heterogeneity 
among trials reporting the following outcomes: nature killer 
cell cytotoxicity, cortisol, lymphocytes, and natural killer 
counts. Additional sensitivity tests did not reveal any single 
trial that exerted influence on the overall effect size for each 
outcome. 
 
 
 
 
 
 
 
 
 
 
 

IV. DISCUSSION 

In the present study, we analyzed the effectiveness of 
psychological interventions on immune function of breast 
cancer patients. In the present meta-analysis, our focus was 
on the random controlled trails. Studies with a cross-
sectional, group-comparison, or semi –experimental design 
were not included, because the do not allow for making 
inferences about relationship.  

Only 4 studies provided adequate data to assess 
psychological interventions efficacy on natural killer cell 
cytotoxicity. The pooled results showed that, adjuvant 
psychological interventions were more effective in 
improving natural killer cell cytotoxicity than treatment as 
usual or being on a waiting list (ES=-3.99).The pre-post-ES 
for natural killer cell cytotoxicity was also statistically 
significant (ES=-2.53). Statistically significant 
improvements in natural killer cell cytotoxicity were report 
in three studies[28-30].Despite statistical nosignificant in 
the Lindemalm and colleague’s studies, all point estimates 
were in favor of psychological interventions, which suggests 
that psychological interventions have significant effect on 
improving natural killer cell cytotoxicity of breast cancer 
patients. 

The pooled results of 4 studies examining the effects 
psychological interventions on lymphocytes showed 
increasing lymphocytes (ES=-0.36, for pre- and post-
interventions).However the between-group difference in ES 
with control groups was not statistically significant. This 
divergent result indicates that psychological interventions 
have a nonsignificant effect on lymphocytes, and the 
significant difference between pre- and post-interventions 
may be induced by other influence factors which need for 
more research. There were no statistically changes in 
cortisol and natural killer cell counts as results of 
psychological interventions trails included in our meta-
analyses.  

A noteworthy feature of trials included in our review 
was the wild variability in study interventions. The diversity 
in psychological interventions is not surprising, given the 
lack of consensus on the optimal psychological intervention 
for the breast cancer patients. Conversely, the wide variety 
in study outcomes is surprising. This variation precluded 
making overall conclusions regarding the relative 
effectiveness of psychological intervention difficult by 
pooling studies. Moreover, data are lacking to examine the 
effect of psychological intervention on immune function and 
rehabilitative outcomes in the long term. 

This meta-analysis yielded limited evidence that 
psychological interventions can improve immune function 
of breast cancer patients. The results suggest that 
psychological interventions can modulate certain features of 
the immune response of breast cancer patients. Natural killer 
cell cytotoxicity was the only outcome to change across two 
different compared contexts. Natural killer system plays an 
important role in immuno-surveillance against tumor cells, 
and the most commonly immunological indicator of disease 
progression 13. Bower (2003) study has shown that stress 
correlate with lower levels of natural killer cell cytotoxicity, 

TABLE 2.  EFFECT SIZE, 95% CONFIDENT INTERVALS, AND 
HOMOGENEITY TESTS FOR IMMUNE FUNCTION IN BREAST 

CANCER PATIENTS 

  No.of 
effects 

ES  
Z  

score
p  

value 
Q  

P 
value 

for 
Q 

Cortisol 2 0.08 0.74 0.46 2.8 0.1 
Lymphocytes 3 -0.36 3.02 0.003 5.54 0.06
Natural killer 

cell counts 4 0.004 0.17 0.867 25.82 0.00

Natural killer 
cell 

cytotoxicity
4 -2.53 2.05 0.04 4.66 0.198

TABLE 3. EFFECT SIZE, 95% CONFIDENT INTERVALS, AND 
HOMOGENEITY TESTS FOR IMMUNE FUNCTION IN BREAST 

CANCER PATIENTS 

  
No.of 
effects 

ES  
Z 

 score 
P 

 value 
Q  

P 
value 
for Q

Cortisol 3 -0.07 0.64 0.52 2.7 0.26 

Lymphocytes 4 0.03 0.37 0.72 5.41 0.14 

Natural killer 
cell counts 5 0.04 1.79 0.07 1.45 0.84 

Natural killer 
cell cytotoxicity 4 -3.99 3.31 0.001 5.36 0.147
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and high levels of natural killer cell cytotoxicity co-vary 
with a better prognosis and overall survival in many 
different cancers. Although the preliminary results are 
promising, the findings are considerably narrower than 
might have been anticipated. The effect sizes for other 
enumerative immune function parameters (cortisol, natural 
killer cell counts, and lymphocytes) were not statistically 
different from zero. This result may be due to the following 
reasons. First, the immune system is responsive to 
psychological interventions but it may not function 
immediately after interventions[31]. Some researches 
pointed the immune changes may persist months after the 
formal intervention has ended[22].Second, short-term 
interventions may be insufficient to yield improvement for 
immune function. For example, one study included in this 
meta-analysis conducted a randomized study comparing 
“support group program” with a usual treatment control in 
women with breast cancer. The “support group program” 
was administered in 4 days [32]. There were no group 
differences on immune parameters. The limitation in 
duration time of support program may be the important 
reason for this result. Third, the psychological interventions 
in primary studies included certain multiple treatments, 
which make it difficult to determine which treatment was 
responsible for the changes in immune function of patients. 

Several limitations of the current review should be 
recognized. The main limitation of the present meta-
analyses was the small number of trails, which may weaken 
conclusions that can be drawn from the review. As such, 
those comparisons should be viewed with caution, the 
inclusion of unpublished data and studies published in 
languages other than English may also have influenced 
effect sizes. Another limitation of our review was it may 
include poor quality of the primary data, although only 
random control trails were included. For example, some 
studies examined the effects of psychological interventions 
with small sample size (such as Billhult et al., 2008), which 
limit the power for detecting statistically significant changes 
and the external validity of the findings of this meta-analysis. 

V. CONCLUSIONS 

Despite these limitations, to our knowledge this is the 
first meta-analysis to examine the effect of psychological 
interventions on immune function in breast cancer patients. 
Our meta-analyses suggest that effect of psychological 
interventions on immune function in breast cancer patients 
depends on the features of the immune parameters. The 
relationship between the psychological intervention effects 
and immune function will require further study. Future 
research should identify potential confounding factors 
associated with psychological interventions effects. 
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