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Abstract

Background: Prior research confirms that social support promotes resilience among medical
patients with chronic illness. Beyond emotional benefits, research has increasingly shown
the importance of social support on physical health outcomes. Therefore, identifying and
evaluating interventions that increase social support among medical patients with chronic
conditions is a priority for healthcare. Methods: This meta-analysis summarized data
from 39,493 medical patients across 14 non-randomized trials that had been identified by
a prior review of the survival benefits of social support interventions. Results: Across
four studies reporting hazard ratio data, the results failed to reach statistical significance
(HR =2.10, 95% CI = 0.99 to 4.48, p = 0.0546), and the results of ten studies reporting odds
ratio data were of smaller magnitude (OR =1.27, 95% CI[0.72, 2.23], p > 0.05). Heterogeneity
characterized both the odds ratio data (I? = 53%; Q = 18.1, p = 0.03) and hazard ratio data
(I = 89%, Q = 23, p < 0.001). A notable finding was that studies with longer periods of
data collection showed longer survival among medical patients receiving social support.
Conclusions: Long-term observations may be necessary for the survival benefits of social
support interventions to become apparent. Further research with a larger pool of data from
long-term follow-up studies will be needed to establish firm conclusions.

Keywords: coping skills; emotional resilience; mortality; motivation; psychological distress;
psychology; support groups; tertiary prevention

1. Introduction

Social support benefits multiple aspects of human functioning [1-3]. Social support
enhances networks of practical assistance, mutual reliance, belonging, information, and
guidance [4], all promoting well-being. Through social support, individuals develop greater
self-esteem and sense of control [5], and better cope with adversity [6]. Moreover, social
support promotes physical health [7-9].

A recent major scientific report emphasized the importance of social support on
physical health [10]. Social support particularly benefits people experiencing difficult
circumstances, such as physical illness and corresponding distress. Therefore, find-
ing ways to increase social support among medical patients is a priority for future
healthcare research.

Directly addressing that need, this meta-analysis evaluates the effectiveness of social
support interventions in healthcare settings that are intended to improve the physical condi-
tion of medical patients. Social support interventions can include emotional, informational,
and instrumental components [11], each contributing to a patient’s recovery. Emotional
support—offered by caregivers, family, or peer groups—provides comfort, empathy, and
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reassurance, buffering the emotional toll of illness [12,13]. Informational support includes
the provision of knowledge and guidance by healthcare professionals, helping patients
make informed decisions about their treatment and care [12,14]. Instrumental support
involves tangible assistance, such as home care services or logistical help, ensuring that pa-
tients have the resources they need to maintain their quality of life [15]. The comprehensive
benefits of social support interventions deserve evaluation in healthcare settings.

To meet a notable gap in the literature, this meta-analysis specifically examines the
effectiveness of social support interventions evaluated through non-randomized controlled
trials (NRCTs). While randomized controlled trials (RCTs) are frequently recognized as the
most reliable method in evidence-based research, they are not always feasible or ethical
in the context of social support studies [16,17]. Specifically, medical patients experiencing
life-threatening conditions are much more likely to seek out the psychosocial support
that they need than to agree to receive no treatment by participating in a control group.
Thus, RCTs may completely misrepresent the experiences of medical patients needing
emotional support. While RCTs better control for threats to experimental internal validity,
NRCTs demonstrate real-world applicability of interventions, tend to have larger numbers
of participants, and address the ethical and practical challenges often associated with
RCTs [18-20]. Moreover, although a medical patient experiencing minimal distress may
be willing at a start of a research study to agree to be assigned to a control group, when
their medical condition worsens or distress increases, they are likely to find other means of
support rather than remain without a support intervention in the face of a life-threatening
illness. Such undisclosed patient cross-over to another intervention can invalidate an
RCT control group. By focusing on NRCTs with self-selected treatment conditions, this
meta-analysis evaluates the effectiveness and practical applicability of social support
interventions on the survival of medical patients actively seeking support, differentiated
from those who do not. The benefits of this evaluation are many, since psychosocial
interventions ostensibly could be more effective for those actively seeking them.

This meta-analysis also aims to fill a second gap in the literature by identifying
patient-specific and intervention-specific factors that may influence their effectiveness.
Few meta-analyses of patient survival in NRCTs have synthesized the effects of such
variables as treatment duration and length of follow-up across patients with different
medical conditions, for instance. By synthesizing the outcomes of treatments provided in
naturalistic settings and then evaluating how the treatment differences influence patient
survival, this meta-analysis strives to offer useful information about the effectiveness of
social support interventions in medical settings. It seeks to identify patterns and trends
that can inform future research, improve intervention design, guide clinical practices, and
provide actionable insights for healthcare providers.

1.1. Literature Review

Prior research has identified many causal pathways through which social support
improves physical health. Behavioral and emotional pathways include: (a) improved health
behavior and habits [3], such as dietary choices and increased physical activity [21], with
family support being particularly influential [22-25]; (b) stress management support [13];
(c) improved knowledge about treatment or lifestyle options, which improves medical
patient sense of control and trust [26,27]; (d) engagement in meaningful activities [28],
and fostering a sense of purpose [29]; (e) improved positive self-concept and ability to
face medical conditions [30]; (f) rebounding from setbacks and emotional resilience [31,32];
(g) adaptive coping strategies such as emotional regulation, problem-solving, and time-
management [33,34]; (h) compliance with medical advice [35,36]; and (i) stronger ability to
perform daily tasks and self-care [37].
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Beyond behavioral and emotional influences, physiological pathways explaining
the benefits of social support on physical health include: (a) strengthened immune
function [38-40]; (b) lower heart rate, cortisol, and blood pressure reduce the allostatic
load that reflects continuous wear and tear on the body [40-42]; (c) diminished pain
perceptions [43], and (d) improved neuroendocrine responses, oxytocin levels [44], and
reduced cortisol levels [45].

In particular, medical patients have a strong need for social support [46,47]. In healthcare
settings, physicians, nurses, social workers, and chaplains play a vital role in supporting med-
ical patients, especially those with chronic diseases [11]. Emotional empathy and reassurance
provided by medical teams helps patients reduce anxiety, helplessness, and depression [48-50],
and improve their perceptions of treatment and disease progression [51,52].

Healthcare professionals can provide a wide variety of social supports that facilitate
patients” management of chronic health conditions. Research shows that psychosocial
behavioral support interventions [53], health information supports [54], home-based care
services [55], and nurse phone contact [56], all improve patient outcomes, reduce hospital-
izations, and enhance overall quality of life.

Social support is crucial at any time during the clinical course of diagnosis, treatment,
and rehabilitation. When patients are first diagnosed and begin treatment, they often feel
weak and vulnerable, oftentimes exacerbated by altered sleep patterns, compromised nutri-
tional intake, fatigue, and pain [39]. During treatment of chronic illnesses, the persistent
pain or discomfort can cause fatigue and diminished morale. After treatment and during
recovery, patients are susceptible to a condition referred to as “posthospital syndrome” [57].
Research has shown that a lack of posthospital social support services diminishes patients’
ability to recover at home successfully, which ultimately decreases survival [39,58].

Psychosocial support interventions can include group, individual, and home-based
services. For instance, support groups help medical patients to find ways to conserve
energy, set realistic goals, and manage their rest and activities more effectively [59]. As a
specific example of a support group [60], observed patients with coronary heart disease
(CHD) over one year and found lower LDL cholesterol level, less weight gain, improved
relaxation behaviors, and a trend toward adherence to medication. Overall, many research
studies of support groups show that group interpersonal connections benefit patients with
chronic conditions to improve their self-esteem, emotional resilience, self-acceptance, and
coping [61-66].

Beyond medical patient support groups, another form of healthcare delivery of social
support involves home visits by medical team members trained to provide emotional sup-
port or counseling, while also performing evaluations and administering medication [67].
Home-based social support delivery has been found to reduce hospital readmissions as
well as patient depression and anxiety [55]. Home-based services are also less expensive
than inpatient care [68,69], and relieve the travel burden for patients in outpatient care [70].
An early study found survival rates of 67% in the intervention group compared to 40% in
the control group [71]. Other benefits of home-based supportive services for patients and
their families include a sense of normalcy, strengthened physician—patient relationship,
and improved patient-centered care [70].

1.2. Statement of Purpose

According to prior research, there is a pressing need for increased social support
among medical patients [72]. There is also a need to review existing research to pro-
vide clarity about the effectiveness of social support interventions in improving survival
among medical patients. Building on a prior review of randomized experiments [53],
this meta-analysis evaluates data on the survival benefits of social support interven-
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tions among medical patients by restricting results to an evaluation of interventions con-
ducted without participant randomization to improve understanding of outcomes in more
naturalistic settings.

1.3. Rationale for Evaluation of Non-Randomized Controlled Trials

Non-randomized controlled trials can provide meaningful scientific information on
the applicability of research across various populations, complementing results that may
differ from randomized controlled trials [73]. A primary consideration involves practical
and ethical constraints [74-76], such as when patients are physically ill, allowing them to
self-select the type of support that they prefer.

A second consideration involves generalizability and real-world contexts. While RCTs
usually involve highly controlled settings, NRCTs typically occur in pre-existing settings,
allowing for an evaluation of how interventions may function outside of controlled conditions.
Moreover, participants recruited from naturally occurring settings may be more representative
of individuals in those settings and may also have more diverse characteristics than individuals
willing to volunteer for an RCT. Studies involving social support interventions in fields such as
healthcare often occur in naturalistic settings [76], so it is important to evaluate those studies
and compare their results to RCTs rather than omit them.

A third consideration involves feasibility and sample size. Since RCTs involve greater
complexity and typically require additional resources to complete, collecting data with
large samples in RCTs can prove challenging. Non-randomized studies typically cost less,
and this feasibility can result in a larger number of participants as a trade-off [73,76,77].

A fourth consideration involves potential control group members’ non-disclosure of
parallel interventions or support-seeking. While participants in RCTs have no choice about
the conditions received in the research study, participants in non-randomized experiments
typically had selected the type of condition they experienced based on preference [74,76].
Individuals who intentionally selected social support or not would logically be more
satisfied with their choice than someone assigned to conditions by a researcher, such that
those who had hoped to receive social support but were assigned to a control condition may
go ahead and seek out alternative forms of social support, thus confounding the results of
an RCT. While randomization of the RCTs minimizes many other forms of research bias,
the design creates complexities when participants receive social support from a source
outside the RCT. Those who seek social support outside the RCT may also be less willing
to divulge that information when asked by researchers, thus problematizing the nature of
the control group, even when participant cross-over is tracked by researchers.

Given these several considerations, rather than limiting data sources to RCTs, there are
multiple benefits of comparing results across research designs, RCTs, and NRCTs. When
NRCTs yield similar results to RCTs, that provides the field with data triangulation [78,79].
When the results diverge [80], that can inform future evaluations of plausible contextual
factors influencing the findings across studies. Thus, data comparisons produce a deeper
understanding of the intervention’s effects across different contexts [74,81,82]. Such com-
parisons of results across multiple studies align with the strengths of meta-analyses [82,83].

1.4. Research Questions
This meta-analysis addressed two research questions:

1.  What is the overall random-effects weighted effect size of social support interventions
on medical patient survival in non-randomized trials?

2. What study, patient, and intervention characteristics produce differences in results
across studies that influenced the effect of social support interventions on medical
patient survival?

https:/ /doi.org/10.3390/healthcare14020277


https://doi.org/10.3390/healthcare14020277

Healthcare 2026, 14, 277

50f19

2. Methods

We conducted a meta-analysis of previously identified research publications. In an
extension of a prior meta-analysis specific to RCTs [53], we located and analyzed the
14 NRCTs not analyzed in that prior meta-analysis. In that article entitled Effects of
Psychosocial Support Interventions on Survival in Inpatient and Outpatient Healthcare
Settings: A Meta-Analysis of 106 Randomized Controlled Trials, Smith and colleagues had
followed PRISMA guidelines and searched for both published and unpublished RCTs that
examined the impact of psychosocial support interventions on the survival of medical
patients. Their search from January 1980 to October 2020 used these databases: Embase,
Medline, Cochrane Library, Alt Health Watch, CINAHL, PsycINFO, Social Work Abstracts,
and Google Scholar. In this project, we evaluated the NRCTs found in those searches
without conducting additional searches, thus missing eligible studies. The rationale for
this approach is that to our knowledge, no prior review specific to NRCT data had been
conducted, so we sought the benefits of a rapid review without an exhaustive literature
search [84]. When research teams disband or lack resources, publishing available data
remains beneficial to the field and reduces publication bias [85,86]. Moreover, this approach
was justified by the fact that in a prior review “abbreviated literature searches often led to
identical or very similar effect estimates as comprehensive searches, with slightly increased
confidence intervals” ([87], p2). Thus, delimited meta-analyses can guide future research
and, in this instance, also establish initial findings to guide triaging of patients with chronic
health conditions requiring psychosocial support. While this project is not a systematic
review and involves a narrow sample of articles possibly available, it is a meta-analysis
of previously unreported data that can inform healthcare research and practice regarding
medical patient self-selected support interventions.

2.1. Study Selection Inclusion/Exclusion Criteria

This meta-analysis analyzed previously identified NRCTs that reported medical pa-
tient survival outcomes following real-time interventions offering psychological, emotional,
and/or social support. The studies evaluated patients with life-threatening health condi-
tions who were recruited from curative/rehabilitative healthcare settings, hospitals and
outpatient clinics. The following Population, Intervention, Comparison, and Outcome
(PICO) criteria were applied to published or unpublished reports in any language.

2.1.1. Participants/Population

We included studies of medical patients in curative or rehabilitative care for a disease
that would result in death if untreated. Patients who only had dementia or mental illness
without a physical health condition were excluded because those conditions would interfere
with the effectiveness of psychosocial interventions. Additionally, individuals recruited
from non-health care settings, such as Alcoholics Anonymous or other 12-step support
groups, were not included. For studies with overlapping participants across multiple
publications, we chose data from the longest follow-up period or, if follow-up durations
were the same, the largest sample size.

2.1.2. Interventions

This meta-analysis evaluated psychosocial interventions. Eligible interventions pro-
vided real-time social, emotional, and/or psychological support, either in-person or
through technology facilitating remote connections (e.g., telephone, computer, tablet).
These interventions could be delivered individually or in group settings (the authors
coded for intervention format). Given that most psychosocial support interventions in
the literature incorporate multiple elements, the study included interventions with mixed
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components (e.g., group psychotherapy, nurse visits, and telephone support) and coded
for differences to compare outcomes. Interventions that only provided psychoeducation
or disease management, as well as those limited to one-on-one psychotherapy (which is
considered a distinct intervention type), were excluded. We also excluded interventions
specific to health behaviors and substance abuse, since those involve additional compo-
nents. Since the focus of this meta-analysis was on curative and rehabilitative interventions’
impact on longevity, the authors excluded interventions that did not focus on prolonging
life, such as hospice and palliative care. Additionally, interventions involving nonhuman
support (e.g., spiritual practices, pets) were not included.

2.1.3. Comparator(s)/Control

This meta-analysis focused solely on non-randomized controlled trials. The authors
included studies in which the comparison group either did not receive any equivalent
psychosocial intervention (e.g., medical treatment as usual) or received non-supportive
attention, such as psychoeducational information about disease progress and disease
management (and the authors coded the differences). The authors excluded studies that
only compared one bona fide psychosocial support intervention to another.

2.1.4. Outcome

We included articles in which medical patient mortality was confirmed by objective
sources. We evaluated data on medical patient survival in terms of both: (a) survival
time (reported as hazard ratios), and (b) binary survival at a fixed time point (reported or
calculated as odds ratios). Data that combined mortality with morbidity/re-hospitalization
were excluded.

2.2. Data Extraction

In the authors’ prospective planning, they aimed to minimize the chances of human
error in data coding by having each article coded by a pair of raters. Additionally, a separate
pair of raters independently coded the same article. This redundancy was designed to
enhance the accuracy of both the coding process and data entry. When discrepancies
occurred in the initial review of manuscripts regarding their inclusion, the team met to
review those studies. Inclusion research exclusion was based on consensus after reviewing
the wording of the manuscript and the study criteria.

When a study reported multiple effect sizes at the same point in time (e.g., from
different subsamples), the authors averaged the values, weighted by standard error (SE),
to avoid violating the assumption of independent samples. For studies with effect sizes
across different time points, the authors used data from the longest follow-up period (or
the largest sample size if the follow-up durations were the same).

The authors prioritized odds ratio (OR) and hazard ratio (HR) data as effect sizes, but
if other statistics were provided (e.g., regression coefficients, Cohen’s d, frequency counts),
they converted these to ORs using the validated Campbell Collaboration’s effect size
calculator [88]. While multivariable models were preferred, the authors coded univariate
data when necessary. In cases where mortality was monitored but no deaths occurred in
either condition, the authors recorded the effect size as OR = 1.

In this meta-analysis, we evaluated data in terms of patient survival. Therefore,
for both OR and HR data, values above 1 indicated improved patient survival in the
intervention group, while values below 1 indicated that patients in the control group
experienced better survival than those receiving the intervention.

Information from studies was reported in a spreadsheet. That information included
different aspects of the study, listed below.
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e Information about the study: research design, type of control condition, year of study
initiation, name of country;

e Participant characteristics of age, sex, medical diagnosis at intake, percentage of
patients dying by endpoint, healthcare setting (inpatient, outpatient, or both);

e Information about the intervention type (e.g., one-on-one support, support group),
focus (e.g., behavioral support, social/emotional support), delivery (e.g., in-person,
telephone/online), number of sessions, length of sessions, duration of sessions in
months, and length of follow-up period after completion of intervention;

e  Effect sizes in terms of survival time (reported as hazard ratios) or binary survival
at a fixed point in time (reported/calculated as odds ratios) and corresponding
standard error.

Extracted data were cross-checked to identify discrepancies. Discrepancies were
resolved through discussion following scrutiny of the manuscript to the point of consensus
or arbitration by the last author.

2.3. Data Analyses

Our team analyzed omnibus effect sizes separately for OR and HR metrics. This
approach also cleanly separated the unadjusted results from the adjusted results: all OR
values were calculated from raw frequency data and all HR values were calculated from
multivariate models. To observe effect size heterogeneity, we computed both Q and I2.
Following those analyses, we evaluated study, intervention, and participant characteristics
in a series of subgroup analyses and meta-regressions. The possibility of publication bias
was evaluated using the methods of Egger’s and Peter’s regression tests, funnel plots, and
the trim and fill method. All analyses were conducted using random-effects weighted
models calculated by STATA 18.

3. Results
3.1. Study Characteristics

Non-redundant effect sizes were extracted from 14 NRCTs. Data involved a total
of 39,493 participants, whose average age was 51.6 years (SD = 11.5, range = 34.7 to
67.1), with an average of 58% females (SD = 29.7). Seven studies were conducted in
the United States, three in Europe, three in Africa, and one in Australia. Eleven studies
evaluated patients receiving outpatient treatment, one involved hospitalized inpatients, and
two studies involved patients receiving either inpatient or outpatient treatment.
Four studies involved patients with cardiovascular disease (CVD), five studies had pa-
tients with cancer, four patients had HIV/AIDS, and one had patients with kidney disease.
Eleven of the studies were conducted in a healthcare office or clinic, one study was con-
ducted through telephone/video interaction, and two studies were conducted through a
combination of formats.

Participants received the following types of interventions: four studies involved in-
dividual one-on-one support sessions; five involved group-based interventions; and five
included a combination of individual and group sessions, with a spouse or caregiver invited
to attend the sessions. Interventions were conducted by peers with similar conditions in
two studies, by non-professionals or volunteers in two studies, by nurses, medical assistants,
or clinic/hospital “staff” in four studies, and by social workers or counselors or mental
health professionals in six studies. On average, each intervention session lasted 84.5 min
(SD = 36.4, range = 20-150) with 21.9 total sessions (SD = 32.3, range = 3-120) over
9.6 months (SD = 15.1, range = 1-54). The length of time from the start of the intervention
to final data collection averaged 31.4 months (SD = 32.6).
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Across the included studies, an average of 16.6% of participants were deceased at
the time the effect size was reported (SD = 20.8). Reported causes of mortality included
all-cause mortality in eleven studies, cardiovascular disease (CVD) in one study, cancer in
one study, and AIDS-related mortality in one study. Descriptive information is provided
in Table 1.

Table 1. Study descriptive information.

Study Age % Female Condition Months Followed Effect Size SE
Bottomley et al., 1996 [89] 53 77 Cancer 12 OR 0.21 1.59
Chambers et al., 2015 [90] 65 88 Cancer 5 OR 4.00 1.28
Dracup et al., 1984 [91] 57 10 CVD 6 OR 1.00 2.03
Fatti et al., 2012 [92] 35 69 HIV/AIDS 0 HR 1.54 0.06
Franke et al., 2013 [93] 37 62 HIV/AIDS 12 OR 1.77 0.36
Friedman et al., 1986 [94] 53 10 CVD 54 OR 245 0.33
Friend et al., 1986 [95] 49 43 Renal disease 120 HR 5.00 0.28
Gordon et al., 1980 [96] 52 68 Cancer 6 OR 0.64 0.42
Hickey et al., 2015 [97] 40 64 HIV/AIDS 22 OR 0.52 0.64
Hildingh et al., 2004 [98] 67 64 CVD 39 OR 2.42 0.78
Morgenstern et al., 1984 [99] 47 100 Cancer 26 HR 0.83 0.39
Rosendahl et al., 2013 [100] 66 22 CVD 22 OR 040 0.60
Shrock et al., 1999 [101] 65 42 Cancer 60 OR 3.16 0.56
Summers et al., 2000 [102] 37 100 HIV/AIDS 57 HR 3.05 0.44

Note: OR = odds ratio. HR = hazard ratio. SE = standard error.

3.2. Odds Ratios of Patient Survival

A random-effects meta-analysis of 10 studies reporting unadjusted odds ratios demon-
strated a non-significant pooled effect (OR = 1.27, 95% CI [0.72, 2.23]; z = 0.83, p = 0.41).
These results indicate that the social support interventions did not significantly influence
medical patient survival.

Moderate heterogeneity characterized the findings across studies (12 = 0.37; I? = 53.3%;
H? = 2.14; Q(9) = 18.1, p = 0.03). Figure 1 visually depicts study variation, which was
not excessive. However, three studies in which almost all patients survived had wider
confidence intervals, reflecting lower precision in the effect size due to limited mortality in
both the intervention and control groups.

3.2.1. Publication Bias Estimation with Odds Ratio Data

The results from the 10 studies were characterized by fairly symmetrical data points,
and a trim-and-fill analysis identified no missing studies in the distribution. Furthermore,
tests for small-study effects showed no evidence of publication bias: both Egger’s test
and Begg’s test were non-significant (p > 0.10). Thus, publication bias did not appear to
adversely influence the aggregate results of studies reporting odds ratios.

3.2.2. Meta-Regression of Odds Ratio Data

To assess whether variability in patient survival could be attributed to differences in
study characteristics, types of intervention, or patents’ characteristics, meta-regressions
were conducted using odds ratio data (k = 10). Results across the 10 studies indicated
that longer follow-up periods were significantly associated with increased likelihood of
patient survival (R?=0.54, p =0.02, SE =0.01, z = 2.01, p = 0.04). These findings indicate
that extended follow-up periods tend to detect an association between social support inter-
ventions and patient survival, suggesting that longer periods of data collection might be
necessary to observe the benefits of the interventions. In support of this interpretation, the
percentage of participants who had died at the time of data evaluation also demonstrated a
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positive relationship with the effect sizes, although it did not reach statistical significance

(p =0.07).
Effect size Weight

Study In Odds Ratio with 95% ClI (%)
Gordon et al. 1980 —- -0.44[-1.26, 0.38] 15.11
Hildingh et al. 2004 u 0.88[-0.64, 2.41] 8.49
Shrock et al. 1999 i 1.15[ 0.05, 2.26] 12.00
Chambers et al. 2015 = 1.39[-1.12, 3.89] 4.1
Dracup et al. 1984 » 0.00[-3.97, 3.97] 184
Franke et al. 2013 - 0.57[-0.13, 1.28] 16.53
Hickey et al. 2015 —l -0.65[-1.91, 0.61] 10.53
Rosendahl 2013 —l -0.90[-2.08, 0.27] 11.34
Friedman et al. 1986 -l 0.90[ 0.25, 1.55] 17.20
Bottomley et al. 1996 ! -1.54[-4.66, 1.58] 2.84
Overall <> 0.24 [ -0.32, 0.80]
Heterogeneity: T = 0.37, I” = 53.25%, H = 2.14
Test of 6 = 8 Q(9) = 18.07, p = 0.03
Testof 8 =0:z=0.83, p=0.41

Random-effects REML model

Figure 1. Forest Plot of Natural Log Odds Ratios for Medical Patient Survival Outcomes Across
10 NRCT Studies. Note: The vertical black line indicates “no effect” and the red vertical line indicates
the observed weighted average effect [89-91,93,94,96-98,100,101].

No other analyses involving study, patient, or intervention characteristics approached
statistical significance across studies. Only the duration of data follow-up was associated
with effect size variability.

3.3. Hazard Ratios of Patient Survival

Separate from the odds ratio data, a random-effects weighted analysis of the four
studies reporting multivariate adjusted models yielding hazard ratios (HR) was conducted
to understand the effects of social supports on medical patient survival. The results did
not reach statistical significance (HR = 2.10, 95% CI = 0.99 to 4.48; z = 1.92, p = 0.0546),
indicating similar outcomes of social support interventions compared to control conditions.

As shown in Figure 2, HRs varied widely, with one study demonstrating a non-
significant adverse effect, one study reporting a mild effect, one study reporting a moderate
effect, and a final study showing a large effect of the intervention on medical patient survival
over time. We therefore conducted a leave-one-out analysis to re-estimate the pooled effects
and improve interpretability of the results. In that analysis, three estimates remained non-
significant, but omitting the lowest effect size yielded a statistically significant outcome
for the remaining three studies (HR =2.73, 95% CI = 1.30 to 5.78, p = 0.008). Omitting the
middle two HR values resulted in only small differences from the previously reported
omnibus values, but omitting the highest effect size yielded a much lower pooled estimate
(HR =1.53,95% CI = 0.86 to 2.72, p = 0.145). Thus, the highest and the lowest of the four
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studies clearly influenced the pooled results reported earlier, in opposite directions. Overall,
the HR results demonstrated significant heterogeneity (1> = 0.50; I? = 88.80%; H? = 8.93;
Q(3) = 22.67, p < 0.001). Such a high level of heterogeneity suggested the need to assess
study characteristics further to understand variability.

In HR (In) Hazard Ratio Weight

Study with 95% CI (%)
Fatti et al. 2012 . 0.43[ 0.32, 0.54] 29.60
Friend et al. 1986 —— 162[ 1.07, 2.16] 25.84
Morgenstern et al. 1984 —— -0.19[-0.94, 0.57] 22.98
Summers et al. 2000 B 1.12[ 0.26, 1.97] 21.57
Overall e —— 0.74 [ -0.01, 1.50]
Heterogeneity: T° = 0.50, I” = 88.80%, H” = 8.93
Test of 6= 6;: Q(3) =22.67, p =0.00
Testof 06=0:2=1.92,p=0.05

-1 0 1 2

Random-effects REML model

Figure 2. Forest Plot of Natural Log Hazard Ratios for Medical Patient Survival Outcomes Across
4 NRCT Studies. Note: The vertical black line indicates “no effect” and the red vertical line indicates
the observed weighted average effect [92,95,99,102].

3.3.1. Publication Bias Estimation with Hazard Ratio Data

Publication bias was not supported by either Egger’s or Begg’s tests for small-study
effects, both of which were non-significant (p > 0.10). A funnel plot of four studies was too
sparse to interpret with confidence. According to the trim-and-fill analysis, publication bias
was unlikely, since no missing studies were implied, and the pooled effect size remained
the same as the original values reported.

3.3.2. Meta-Regression of Hazard Ratio Data

A randome-effects meta-regression evaluated whether follow-up duration contributed
to variability in hazard ratios. Longer follow-up periods were significantly associated
with increased hazard ratios (R2 =0.656, 3 =0.012, SE = 0.005, z = 2.17, p = 0.03). Studies
following up patients for long durations tended to report improved patient survival as a
result of a social support intervention. Thus, the results of the HR data were similar to the
results of the OR data, also indicating that patient follow-up duration explained effect size
variability. No other study, participant, or intervention characteristic was associated with
hazard ratio data in meta-regressions or sub-group analyses.

3.4. Evaluation of Risk of Bias

The conclusions of any meta-analysis depend on the quality of the studies evaluated.
We therefore assessed risk of bias across all 14 studies using the 2025 Risk of Bias in Non-
randomized Studies—of Interventions, Version 2 (ROBINS-I V2) [103]. We rated each study
across all domains, with risk-of-bias judgments reported in Table 2. Overall, the studies
were lacking in rigor. The unadjusted raw data from which odds ratio data were calculated
did not control for important confounding factors, such as patient age and health status
at intake. Some studies lost participants, with missing data possibly including mortality
events. The notable methodological strength across studies was the reliability of the
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outcome variable, survival, an event confirmed objectively and unlikely to be influenced by
research bias. Relatedly, given the single outcome (survival), researchers did not highlight
certain findings across multiple measures. Across most studies, intervention strategies
remained distinguishable from comparator strategies. Nevertheless, future research will
need to take steps to mitigate risk of research bias.

Table 2. Evaluations of research risk of bias across ROBINS-I V2 domains.

Study Confounding  Classification Selection Missing Data Outcome Measure Result Reporting Overall Risk
Bottomley etal., 1996 [89] Critical Low Low Critical Low Moderate Critical
Chambers et al., 2015 [90] Serious Low Low Critical Low Moderate Serious
Dracup etal., 1984 [91] Serious Low Low Low Low Low Low
Fatti etal., 2012 [92] Moderate Low Low Serious Low Low Serious
Franke etal., 2013 [93] Moderate Low Low Low Low Low Moderate
Friedman et al., 1986 [94] Low Low Low Serious Low Low Serious
Friend etal., 1986 [95] Moderate Moderate Low Low Low Low Moderate
Gordon et al., 1980 [96] Critical Low Low Critical Low Serious Critical
Hickey et al., 2015 [97] Moderate Low Low Low Low Moderate Moderate
Hildingh & Fridlund, 2004 [98] Serious Critical Low Critical Low Moderate Critical
Morgenstern et al., 1984 [99] Critical Moderate Serious Critical Low Low Critical
Rosendahl et al., 2013 [100] Serious Low Low Serious Low Low Serious
Shrock etal., 1999 [101] Serious Low Low Low Low Low Low
Summers et al., 2000 [102] Serious Critical Moderate Serious Low Low Critical

4. Discussion

This meta-analysis investigated the relationship between social support interventions
and survival among medical patients by synthesizing 14 non-randomized controlled trials
identified but not analyzed in a prior meta-analysis of RCTs [53]. Across this limited
number of studies, the survival data did not reach statistical significance but were of similar
magnitude to findings in prior meta-analytic reviews.

4.1. Comparison of Present and Prior Findings

Prior research had suggested that social support interventions for medical patients are
important for their well-being and could possibly influence their longevity [9,11,104].
Although previous results have varied, when medical patients receive psychosocial
support [53], health education [54], in-home care programs [55,105], and nurse-led phone
follow-ups [56], they have tended to experience better health outcomes and fewer hospital
readmissions. An important contribution of the current meta-analysis was to examine the
effectiveness of social support interventions in improving physical health in naturalistic
settings, with patients selecting whether to participate in the social support intervention
or not.

In the present meta-analysis in which the results did not reach statistical significance,
the direction of both odds ratio and hazard ratio data indicated a beneficial effect of the
intervention on medical patient survival (OR = 1.27 and HR = 2.10). In fact, the magnitude
of the observed odds ratios was similar to the value of OR = 1.20 observed in a prior meta-
analysis of 87 RCTs [53]. The similarity of the magnitude of the odds ratio results across
the present and the prior meta-analysis may suggest independent replication. While the
results of the current meta-analysis were slightly larger than the prior meta-analysis, they
likely did not reach statistical significance due to the smaller number of studies reviewed,
with associated lower statistical power.

It is also notable that the present meta-analysis of NRCTs and the prior meta-analysis
of RCTs yielded similar results despite having evaluated different research designs [53].
Prior literature indicated that interventions evaluated through the RCTs may overstate
intervention effects [106] due to the restricted and artificial nature of experimental trials.
Specifically, RCTs might inadequately represent clinical settings and patient diversity, since
not every patient is willing to sign up for a study in which they may not receive treat-
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ment. In contrast, NRCTs are more naturalistic and typically include broader participant
samples [74,76].

Since non-randomized studies require fewer resources and expenses than randomized
designs, they often include a larger number of participants as a trade-off [73,76,77]. NRCTs
allow the participants to choose the condition they prefer in the study, which is more
naturalistic, since participants who do not prefer to engage in social support initiatives
would be unlikely to join them in real-world settings. Although NRCTs are susceptible to
selection bias, they can provide findings that are more realistic than RCTs, with possibly
broader generalizability of the research findings in community health settings [76].

This suggests that future research can continue to consider data from NRCTs, which are
often more practical to conduct with existing programs, whereas RCTs require additional
steps and resources. Moreover, since they are conducted in naturalistic settings, NRCTs may
be more generalizable when evaluating long-term outcomes than randomized experiments
in which participants may not receive their preferred treatments.

4.2. Contribution of This Meta-Analysis: Outcome Varied by Length of Patient Follow-Up

Meta-regression analyses were conducted to examine whether study-specific features
(e.g., study-level, patient, or intervention characteristics) explained variability in patient
survival. Longer follow-up data collection periods were associated with larger odds ratios
(p = 0.04) and larger hazard ratios (p = 0.03). This remarkably consistent result across
two different types of data demonstrates that the longer the researchers tracked the out-
comes of medical patients, the more evident the effects of social support interventions on
patient survival. The impact of social support interventions became more apparent over
time, as more people approached mortality.

Across the studies included in this meta-analysis, the medical patient participants
experienced an average likelihood of mortality of approximately 17% by the end of data
collection. Although low death rates are optimal for the patients, relatively low incidence
rates increase the width of confidence intervals and decrease the reliability of the results.
That is, the effectiveness of any intervention remains difficult to observe when most patients
survive irrespective of experimental condition. Most studies in this meta-analysis tracked
patient survival for less than one year, yet it would have been preferable to track survival
for longer periods of time.

The finding that the length of study follow-up was related to stronger intervention
effects may also be explained by the nature of how diseases progress over time. For instance,
patients may benefit most from social support interventions when they still retain sufficient
physical vitality to actively engage in social settings. Previous research has suggested that
social support is more imperative at the time of acute stress and crisis to help patients
adapt to and cope with the diagnosis [107]. Literature also suggests that the continuity of
social support is important across the stages of a patients’ medical journey from diagnosis
to active treatment and recovery, with the most effective interventions occurring over an
extended period, rather than simply a few sessions following initial diagnosis [39]. Boosting
social support early and across the disease trajectory may prove more beneficial than when
patients have only a few months to live or when they receive small intervention doses.
Thus, future research needs to specifically examine how the length of follow-up periods
overlaps with the stage of patients” illness.

4.3. Limitations

The main limitation of the current meta-analysis is the small number of included
studies (k = 14), resulting in a limited capacity to generalize the findings and draw reliable
conclusions. Such a small sample of studies hinders the generalization of the findings to
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real-world settings. It is likely that more articles on the topic exist but were not identified
in this project, which was specific to articles identified but not included in a prior meta-
analysis of RCTs [53] to benefit from existing data in a review [84]. An exhaustive search
for NRCTs will be needed in the future to confirm the effectiveness of social support
interventions for medical patients in the NRCT settings.

Additionally, large heterogeneity was detected across the studies, especially in the
hazard ratio data (I> = 89%). This variability in findings may be a function of differences
across studies in intervention types, study designs, patient populations, and follow-up
durations. The differences in study findings make it difficult to conclude that the reported
average effect sizes accurately represent the outcomes of social support interventions.
Moreover, large variability with such low numbers of studies hinders the ability to identify
differences in findings across study characteristics, since statistical power was low in
this meta-analysis.

Research studies also varied in terms of procedures to reduce risk of research bias.
The observed outcome of survival has low likelihood for research bias, but studies infre-
quently controlled for important confounding variables relevant to survival. Some studies
lost participants during the intervention phase and follow-up, and many did not report
procedures. This greatly reduces confidence in study outcomes.

Finally, a limitation of the studies included in this meta-analysis is that although they
reported objective outcome data, they provide no specific evidence regarding causal factors.
Social support interventions impact many variables, including increased medical treatment
utilization and treatment plan adherence [108-110], reduced emotional distress [111], and
increased self-control, self-awareness, self-esteem, emotional resilience, self-acceptance, and
coping [61-66,112]. Each of these factors may contribute to long-term health benefits, but we
do not yet know which are most influential in improving rates of medical patient survival.
Future research needs to specifically measure and compare different causal pathways,
such as contrasting intrapersonal emotional resilience with the pragmatic benefits of social
capital, such as improved caregiver coordination and attentiveness, social modeling, and
health information provided by peers with the same medical condition, and access to
additional methods for healing recommended /provided in broader social circles.

4.4. Recommendations for Future Research

Overall, the quality of research evaluating psychosocial support interventions must
improve. Researchers need to measure important potential confounds, such as patient
age and initial mental and physical health status, and then control for those variables
in statistical models. They need to explicitly track patient cross-over between control
and intervention conditions, since deteriorating patients may stop attending support
interventions or may seek them out if they have not been receiving them. They need
to design their studies to align with the ROBINS-I domains [103] and then report their
procedures clearly.

As research accumulates, future reviews of the effectiveness of patient-preferred social
support interventions evaluated by NRCTs will be needed. Since individual patients have
unique situations and characteristics, they may prefer certain social support interventions
over others. For example, it might be more beneficial for some medical patients to receive
one-on-one supportive counseling, while other patients might benefit from structured
group formats. In addition, patients with rare medical conditions may feel isolated if
placed in generic patient support groups, which may not adequately understand or relate
to their health journey. When medical patients are offered a choice of social support options,
such as peer mentoring, group sessions, family-inclusive approaches, or individualized
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therapy, they might also experience greater treatment engagement and adherence, which
in turn should increase the efficiency and effectiveness of the intervention.

In addition, it is recommended that future research investigate team-based social sup-
port interventions in which both medical and mental health professionals provide patient
care. Rather than relying on fragmented patient care, in which support facilitators work
independently from other medical professionals, coordinated treatment among physicians,
nurses, psychologists, and counselors may more effectively address holistic patient needs.
Integrated care may be especially effective for patients with chronic health conditions, in
which emotional well-being continually interacts with physical recovery and motivation.

In the present meta-analysis, only patient follow-up was associated with study effect
size. No other patient and intervention characteristics (e.g., total intervention time, partic-
ipant age, number of sessions, disease type) were associated with patient outcomes. As
additional research is conducted over time, future reviews and meta-analyses may be able
to determine which characteristics of interventions are the most effective.

Since interventions varied substantially across studies, it will be essential for future
reviews to identify specific characteristics of the most effective interventions. For instance,
social support interventions across the 14 studies in the current meta-analysis were often
provided by peers or volunteers, but it seems possible that interventions involving family
members could be more supportive and more effective than those delivered by previously
unknown peers.

5. Conclusions

Chronic health conditions commonly result in patient social isolation and diminished
emotional resilience, such that healthcare initiatives to improve patient social support may
have substantial benefits [72]. The current meta-analysis examined the effectiveness of
14 non-randomized trials of social support interventions in improving the survival of medi-
cal patients, but averaging the small number of studies did not yield statistically significant
results. Thus, the data available for this meta-analysis were limited and inconclusive, and
future reviews will be needed to identify additional studies on the topic.

A notable finding was that the length of data follow-up significantly influenced the
observed outcomes of the interventions. The longer the period of data collection, the more
the survival benefit to medical patients receiving social support interventions became
apparent. This finding implies that long-term observations may be necessary for the
survival benefits of social support interventions to become apparent. Future research
studies should track participants for at least two years and/or until at least 15% or more of
participants have died to have sufficient cases for analyses. Overall, a future review with a
larger pool of data and with studies exhibiting lower risk of research bias will be needed to
establish firm conclusions.
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