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Abstract

Introduction

Little is known about community-based interventions for geriatric depression in low-resource

settings. This study assessed the effectiveness of 3-month-duration interventions with peer

counseling, social engagement, and combination vs. control in improving depressive symp-

toms of community-dwelling Filipino senior citizens.

Methods

We conducted an open (non-blinded), non-randomized trial of senior citizens at risk for

depression. Three different 3-month interventions included peer counseling (n = 65), social

engagement (n = 66), and combination (n = 65) were compared with the control group (n =

68). We assessed geriatric depression, psychological resilience, perceived social support,

loneliness, and working alliance scores at baseline and three months after the intervention.

This trial was registered with ClinicalTrials.gov, identifier: NCT03989284.

Results

Geriatric depression score over three months significantly improved in all intervention

groups (control as reference). Significant improvements were also seen in psychological

resilience and social support. Not all interventions, however, significantly improved the lone-

liness score. The combination group showed the largest effect of improving depressive

symptoms (d = -1.33) whereas the social engagement group showed the largest effect of

improving psychological resilience (d = 1.40), perceived social support (d = 1.07), and loneli-

ness (d = -0.36) among senior citizens.
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Conclusion

At the community level, peer counseling, social engagement, and combination interventions

were effective in improving depressive symptoms, psychological resilience, and social sup-

port among Filipino senior citizens. This study shows that it is feasible to identify senior citi-

zens at risk for depression in the community and intervene effectively to improve their

mental health. Further studies are required to target loneliness and investigate the long-

term benefits of the interventions.

Clinical trial

ClinicalTrials.gov: NCT03989284

Introduction

Poor mental health is getting more common in low- and middle-income countries than in

high-income countries due to lack of available resources and access to health services [1, 2]. In

these countries, there is a large treatment gap for mental health care, with the majority of peo-

ple with mental disorders receiving no or inadequate care [3]. Depression, for instance, is one

of the most common mental disorders, and it affects physical health, social activities, and qual-

ity of life of senior citizens [4, 5]. Despite being a commonly studied mental disorder, very little

is known about depression interventions conducted in low-resource settings.

Most depression interventions were conducted in developed countries and delivered in pri-

mary care [6–9] and home-based settings [10]. In the USA, most older adults were screened

for depression and treated in primary care settings, yet often did not receive the recommended

standard care for depression due to lack of care coordination and sustainable infrastructures

[11]. A few studies evaluated home-based interventions in the community, and it led to better

treatment acceptance [12] and fewer nursing home admissions and in-patient care days [13]

among senior citizens. Mixed results, however, were obtained in community-based settings

showing that interventions did improve the targeted outcomes (e.g., increases in physical ther-

apy, training in certain skills) but did not alleviate depression [14].

Although evidence-based depression interventions exist, relatively few senior citizens seek

care for mental health specialists [15]. Moreover, studies that examine the models used to

deliver mental health services have been limited [15]. Given that senior citizens are less likely

to seek specialty mental health services; community-based interventions have the potential to

bring promising outcomes to engage this population. With appropriate interventions, depres-

sion is potentially reversible.

Based on existing literature, peer counseling and social engagement were found to be effec-

tive in alleviating depressive symptoms and improving the quality of life of community-dwell-

ing senior citizens [16–19]. Peer counseling contributes to a positive social context that is

necessary for recovering from mental disorders [20]. Peer-client relationships have the unique

and distinct quality from that of professional-client relationships [21]. The unique benefits of

peer relationships include empowerment, social network expansion, self-determination, and

reduction of stigma [22, 23]. Clients in peer counseling programs showed improvement in

mental health symptoms, greater satisfaction with health services, and feelings of greater

autonomy [24]. Social engagement, on the other hand, shows that involvement in activities

was beneficial for a healthy lifestyle and successful aging [19, 25]. Socially active senior citizens
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reported better health outcomes than their inactive counterparts, such as better physical func-

tioning [26], higher cognitive functioning [27, 28], and lower mortality rates [29].

In the past, no studies have evaluated the individual and combined effects of peer counsel-

ing and social engagement concurrently in improving the mental health of community-dwell-

ing senior citizens. We hypothesized that the combined intervention would be more effective

than any single intervention in alleviating depressive symptoms. It could work together in

either complementary or synergistic ways. This type of multilevel intervention is supported by

the social-ecological perspective, which states that determinants at multiple levels (e.g., intra-

personal, interpersonal, organizational, community, and policy) interact to influence health

outcomes and human behavior [30]. Following this, such multilevel interventions tend to pro-

duce more substantial and longer-lasting effects than any single-level interventions [30]. For

instance, a multilevel intervention that combines peer counseling (an intrapersonal-level inter-

vention) and social engagement program (an interpersonal and community-level interven-

tion) is more likely to be more effective than either intervention alone. Several studies have

documented multilevel interventions focusing on a variety of health conditions, including

HIV, obesity, cancer, and cardiovascular disease [31].

In this study, we aimed to assess the effectiveness of 3-month-duration interventions with

peer counseling, social engagement, and combined intervention vs. control in improving

depressive symptoms among community-dwelling Filipino senior citizens. We compared the

three interventions to determine their potential to become an evidence-based practice that can

be implemented nationwide.

Methods

This study was an open (non-blinded), non-randomized trial design focusing on community-

dwelling senior citizens at risk for depression.

Project overview and study setting

The project ENGAGE (Embracing and Nurturing Global Ageing) is community-based action

research conducted in the City of Muntinlupa from 2017 to 2018. The project had three

phases. In phase 1, we investigated the factors associated with depressive symptoms among

community-dwelling Filipino senior citizens [32]. In phase 2, we trained senior volunteers for

leadership and peer counseling [33]. In phase 3, we conducted community-based interventions

to alleviate depressive symptoms among senior citizens. In this paper, we report on the results

of Phase 3 of the study.

Muntinlupa is the southernmost city in the National Capital Region. The city had nine bar-

angays and was classified as a highly urbanized city with a poverty incidence of 1.9% in 2012

[34]. In the Philippines, barangay is known as the smallest political unit, and it refers to a vil-

lage or a community consisting of at least 2,000 inhabitants. The City of Muntinlupa also had

one of the highest records of senior citizens, which account for 5.63% of its population [34].

Study participants

From Phase 1 of the study, 575 of 1,021 (56.3%) community-dwelling senior citizens reported

a depression score of 5 or more which indicated a tendency towards depression based on the

15-item Geriatric Depression Scale (GDS-15). The GDS-15 was used for depression screening

[35–37], and it has an optimum cut-point of 5 or more. In the Philippines, however, no valida-

tion study of the GDS-15 has been reported yet. We then calculated the sample size for group

allocation. We used Open Epi version 3.01 and based the following parameters from a meta-

analysis [38] of the effects of outreach programs to depressed senior citizens in the community:
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effect size of 0.77, power of 90%, alpha set at 0.05 (two-sided) and expected dropout rate of

25%. We calculated at least 40 senior citizens per group. Considering the small sample size, we

decided to increase the sample size to at least 60 senior citizens per group.

With help from Barangay Health Workers (BHWs), we did the recruitment purposively

through home visits. The BHWs are the persons who have undergone training programs

under an accredited government or non-government organization and render primary care

services in the community [39]. They are vital in barangay health centers because they provide

assistance and support to physicians, dentists, public health nurses, nutritionists, and mid-

wives. Some of their responsibilities include collecting vital statistics, maintaining records and

making reports, assisting in nutrition education, participating in community meetings, among

others [39]. We involved them in the study because they are the first point of contact between

the health care system and the rest of the community.

We used the pool of 575 senior citizens eligible for the study as our sampling frame. We

allocated them non-randomly into four different groups: peer counseling (n = 67), social

engagement (n = 68), combination (n = 65), and usual care control (n = 70) which accounted

for a total of 270 participants (Fig 1). We made sure that each barangay had 7–8 senior citizens

allocated per group to ensure the representativeness of the population. In case that a barangay

did not have enough eligible senior citizens, we did the recruitment from its nearby barangay.

We coordinated with barangay officials to provide a ‘pick-up and drop off service’ for the

senior citizens as they joined the weekly events at the Office for Senior Citizens Affairs

(OSCA). We assigned at least two BHWs per barangay to take care of the senior citizens. We

provided incentives (cash or goods) to all participants and BHWs who took part in the

intervention.

We did the recruitment and allocation purposively for feasibility purposes. Only those who

were present on the day of recruitment were included in the study. Senior citizens who were

sleeping or those who went outside for health check-up or other personal reasons were not

invited to participate. Senior citizens who agreed to participate were then assigned into differ-

ent groups. For those who had difficulty walking outside, we assigned them to the peer

counseling group. Otherwise, they can join either the social engagement or combined inter-

vention group. It was essential to consider the functional ability or mobility of the senior citi-

zens because the social events were held at OSCA, which is located in one barangay. The venue

for the social event was on the second floor of the building, and senior citizens had to take the

stairs to get there.

Interventions

Peer counseling group. Peer counselors performed 1-hour home visits weekly to their

assigned clients for three months. Peer counselors are senior volunteers who participated in

Phase 2 of the study and underwent a 40-hour training for leadership and peer counseling.

Details about peer counselors’ recruitment, supervision, training, and fidelity have been

reported elsewhere [33]. The goals of the meetings were to establish a strong working alliance,

identify a client-defined problem, encourage behavior change, and facilitate engagement with

the community. At the initial visit, the peer counselor asked the clients what they would like to

achieve from the meetings in order to establish a client-identified goal that they can work on

together. Then, peer counselors accomplished home visitation weekly reports that they sub-

mitted and discussed during their monthly meetings.

Health providers (e.g., physician, psychologists, social workers, pharmacist) and BHWs met

with the peer counselors once a month for an hour for supervision and collaboration. During

meetings, the peer counselors reported on client’s progress and shared impression and
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insights. The health providers and BHWs then provided guidance, reinforcement, and con-

structive feedback to continue the skills development of peer counselors.

Social engagement group. Senior citizens joined 3-hour weekly social events held at the

OSCA Center for three months. We conducted the social events into two batches comprised of

30–35 senior citizens per batch. Each social event started with a prayer, with 15–20 minutes

dancing, educational talk, group discussion/activity, interactive games, and karaoke. The

health providers did the lecture while the peer counselors and BHWs assisted the group activ-

ity and interactive games. Older adults were not left on their own at the social event. Topics

covered include healthy, active and successful aging; nutrition, physical activity, and functional

ability; dealing with stress, loneliness, and depression; building confidence and resilience;

problem-solving and decision-making; communication with others; and use of community

resources. The key feature of the program was to enable senior citizens to expand their social

network and promote active social participation within their respective communities. We

developed the contents of the program and assessed the linguistic and cultural equivalence of

our materials through a series of joint meetings with the OSCA staff.

Combination group. Senior citizens in this group underwent both peer counseling and

social engagement interventions mentioned above. We designed the combination group to

explore the additive or synergistic effect of peer counseling and social engagement on improv-

ing the mental health of senior citizens at risk for depression.

Control group. Senior citizens in this group had access to usual or standard care from

health and aged care services that were usually available, including primary level care from bar-

angay health centers and social welfare services delivered by the OSCA.

Fig 1. Flow chart of Phase 3 ENGAGE intervention study.

https://doi.org/10.1371/journal.pone.0230770.g001
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Data collection

We used the Phase 1 data as a baseline measurement for depression screening, which was col-

lected between October 1, 2017 and December 10, 2017. Then, we approached eligible senior

citizens, updated their baseline scores, and recruited those who met the inclusion criteria to

participate in the study between April 1, 2018 and April 12, 2018. Three months after the inter-

vention, we performed outcome assessments. We did the follow-up assessment between

August 1, 2018 to August 12, 2018. We did not blind the assessors to the senior citizens’ group

allocation. The same assessors (trained BHWs from Phase 1) collected the data through home

visits [32].

Variables and measurements

The instruments used in this study were described in detail in previous research [18, 32, 40].

We followed the WHO’s guideline for the process of translation and adaptation of instruments

[41]. Two independent researchers (RRC and EA) translated the English version of the scales

into Filipino separately and compared their output. Then, we asked the expert panel (two geri-

atric professionals and one psychologist) to identify and resolve the inadequate expressions or

concepts of the translation, as well as any discrepancies between the forward translation and

the previous versions of the scales. Then, another independent researcher translated the scales

back to English. After that, we conducted pre-testing and cognitive interviewing among 30

senior citizens. We computed the reliability of the scales using Cronbach’s α.

Primary outcome. Depressive symptoms. We used the 15-item Geriatric Depression Scale

(GDS-15) to measure the depressive symptoms of senior citizens. This scale contained fewer

somatic items and was specially developed for use in geriatric patients [35–37]. The response

options for all the items were ‘yes’ or ‘no’ and possible scores ranged from 0 to 15. The

response to the five items dealing with positive well-being was reverse coded before obtaining

the total GDS-15 score. The five items were:

Q1. Are you basically satisfied with your life?

Q5. Are you in good spirits most of the time?

Q7: Do you feel happy most of the time?

Q11: Do you think it is wonderful to be alive?

Q13: Do you feel full of energy?

A score of 5 or more indicated a tendency towards depression. The validity and reliability

of GDS-15 have been supported through both clinical practice and community-based research

[42, 43]. The Cronbach’s α for this study was 0.84.

Secondary outcomes. Psychological resilienc. We used the 12-item Resilience Appraisal

Scale (RAS-12) to measure senior citizens’ psychological resilience. The scale consisted of

three parts of coping skills such as problem-solving, emotional regulation, and social support

seeking [44]. Using a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly

agree), senior citizens indicated the degree of applicability of each statement to them. The total

RAS-12 score ranged from 12 to 60, with a higher score indicating higher perceived psycholog-

ical resilience. The Cronbach’s α for this study was 0.93.

Perceived social support. We used the 10-item Duke Social Support Index (DSSI-10) to

assess the senior citizens’ perceived social support. The scale measured two essential concepts

related to social support, such as social interaction and satisfaction with social support [45].

PLOS ONE Effectiveness of peer counseling, social engagement, and combination interventions in Filipino senior citizens

PLOS ONE | https://doi.org/10.1371/journal.pone.0230770 April 1, 2020 6 / 16

https://doi.org/10.1371/journal.pone.0230770


The possible score ranged from 10 to 30, with higher scores indicating a higher level of per-

ceived social support among senior citizens. The Cronbach’s α for this study was 0.82.

Loneliness. We used the 8-item UCLA Loneliness Scale (ULS-8) to measure senior citizens’

loneliness. The scale [46] employed a four-point Likert scale with values ranging from 0

(never) to 3 (often), and the total score ranged from 8 to 32. The response to ‘I can find com-

panionship when I want it’ and ‘I am an outgoing person’ were reverse coded before obtaining

the total score for all eight items. There was no cut-off score identified to define loneliness.

However, a higher score on this scale indicated more intense feelings of loneliness. The Cron-

bach’s α for this study was 0.82.

Working alliance. Working alliance is the trust between a client and peer counselor, which

enables them to work together for the benefit of the client. It is the bond that helps a client

have complete faith in their counselor [47]. We measured their working alliance using the

Working Alliance Inventory-Short Form (WAI-SF). The WAI-SF measures three domains of

the therapeutic alliance: (1) agreement between client and peer counselor on the goals of the

treatment (Goal); (2) agreement between client and peer counselor about the tasks to achieve

these goals (Task); and (3) the quality of bond between the client and peer counselor (Bond)

[48]. Peer counselors and clients completed the WAI-SF on their first and last meeting. Only

the peer counseling and combination groups used this questionnaire. The WAI-SF scores ran-

ged from 12–84, with higher scores indicating a stronger bond and agreement on tasks and

goals. The Cronbach’s α for this study was 0.85 and 0.88 for the peer counselors and clients,

respectively.

Satisfaction with the social engagement program. We evaluated senior citizens’ satisfaction

with the program using rating scale questions, which displayed a scale of either from ‘1 to 5’ or

‘0 to 10’. Senior citizens in the social engagement and combination interventions were asked

to select the numerical value on the scale, which represents their response best. The higher the

numerical point, the more they strongly agree with the statement and vice versa. We per-

formed face validity testing by asking a group of mental health experts before the administra-

tion of the rating scale.

Data analysis

We performed comparisons across three intervention groups using generalized estimating

equations and analysis of variance (whichever is applicable) for continuous variables and chi-

squared tests for categorical variables. We reported the net mean change from baseline

between intervention groups (using the control group as the reference) and its 95% confidence

interval (CI) for continuous outcomes as well as the effect size (Cohen’s d) of each interven-

tion. The net mean change represented the absolute change in the score while the effect size

represented the relative change. We also used linear regression to measure the magnitudes of

the association between change in GDS-15 scores and change in WAI-SF scores and its sub-

scales. We set the level of significance to 0.05 (two-tailed) and performed statistical analyses

using Stata 13.1 (StataCorp, College Station, TX, USA).

Ethical considerations

The Project ENGAGE was approved by the University of Tokyo Research Ethics Committee

(SN 11641) and the University of the Philippines-Manila Research Ethics Board (UPMREB

2017-312-01). We ensured the confidentiality of the senior citizens’ responses and strictly pro-

tected their privacy as no personally identifiable information was used in this study. Also, we

secured written informed consents before the intervention, and all participation was voluntary.

We obtained all required permits and approvals as applied to foreign researchers.
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This study was registered retrospectively in ClinicalTrials.gov with identifier

NCT03989284. This study is action research that focused on improving the depressive symp-

toms of community-dwelling senior citizens. We were not aware of a suitable registry for such

action research with an open (non-blinded), non-randomized trial design conducted in the

Philippines before data collection. However, we confirm that all ongoing and related trials for

this intervention are registered.

Results

Of the 1,021 senior citizens, 575 (56.3%) were suggestive of having depression based on the

GDS-15 score. The dropout rate for this study was low and comparable across the four inter-

vention groups (3.0% for peer counseling; 2.9% for social engagement; 0.0% for combination;

and 2.9% for control). The reasons for dropout were: moved residence (n = 1), death (n = 1),

and refused for no reason (n = 4). Two hundred sixty-four senior citizens (97.8%) completed

the 3-month follow-up assessment. No adverse events occurred during the study.

The senior citizens’ mean age was 68.3 years [standard deviation (SD) 6.1], and 187 (70.8%)

were women. All of them were at risk for depression (based on screening test). We did not

observe any statistically significant differences in baseline mental health outcomes and socio-

demographic characteristics across the intervention groups (Table 1).

Table 2A and 2B summarize the effect of interventions on the mental health outcomes of

senior citizens at risk for depression from baseline and at three month- follow-up, using the

control group as reference. There was a significant net mean change, with improvement in

depressive symptoms, psychological resilience, and perceived social support over three months

across all intervention groups. Significant improvement in loneliness score was obtained only

in the social engagement group. Moreover, the combination group showed the largest effect of

improving depressive symptoms (d = -1.33) whereas the social engagement group showed the

largest effect of improving psychological resilience (d = 1.40), perceived social support

(d = 1.07), and loneliness (d = -0.36) among community-dwelling Filipino senior citizens.

Table 3 shows the magnitude of association between change in GDS-15 scores and change

in WAI-SF scores and its subscales (bond, task, goal) over three months. In the peer counseling

group, those who had stronger working alliance were negatively associated with higher level of

depressive symptoms (peer ratings: β = -0.14; 95% CI = -0.22, -0.06; client ratings: β = -0.27;

95% CI = -0.42, -0.11). We observed the same pattern in the combination group (peer ratings:

β = -0.19; 95% CI = -0.28, -0.11; client ratings: β = -0.15; 95% CI = -0.22, -0.08). The combina-

tion group, however, showed a larger effect of improving working alliance (peer ratings:

d = 1.66; client ratings: d = 1.84) as compared with the peer counseling group (peer ratings:

d = 0.52; client ratings: d = 0.50).

Table 4 shows the evaluation of social engagement program. Both social engagement and

combined intervention groups completed the questionnaire at the end of the program. The

results indicated a high satisfaction level among senior citizens (average 9.9 on a 10-point

scale) and with specific aspects of the program, which include topics chosen, time allocation,

materials used, quality of invited speakers, and event facility (range of item means = 4.4–4.8 on

a 1–5 scale). Moreover, attitudinal responses revealed that senior citizens found the social

events to be relevant, useful, and easy to understand which led to an increased amount of

knowledge and a change in their attitude (range of item means = 9.8–9.9 on a 0–10 scale).

Discussion

In this study, geriatric depression score over three months significantly improved in all inter-

vention groups (control as reference). Significant improvements were also seen in
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psychological resilience and perceived social support. Not all interventions, however, signifi-

cantly improved the loneliness score. On the other hand, the combined intervention group

showed the largest effect of improving depressive symptoms (d = -1.33) whereas the social

Table 1. Characteristics of community-dwelling senior citizens at risk for depression at baseline (N = 264).

Characteristics Peer counseling (n = 65) Social engagement (n = 66) Combination (n = 65) Control (n = 68) p-value

Age in years, mean (SD) 68.0 (5.7) 68.8 (5.9) 68.2 (5.4) 68.3 (7.2) 0.406

Sex, n (%) 0.891

Men 19 (29.2) 19 (28.8) 17 (26.2) 22 (32.4)

Women 46 (70.8) 47 (71.2) 48 (73.9) 46 (67.7)

Marital status, n (%) 0.072

Married/ Remarried 28 (43.1) 32 (48.5) 31 (47.7) 33 (48.5)

Never married 5 (7.7) 3 (4.6) 5 (7.7) 12 (17.7)

Separated 3 (4.6) 0 (0.0) 1 (1.5) 4 (5.9)

Widowed 29 (44.6) 31 (47.0) 28 (43.1) 19 (27.9)

Education, n (%) 0.328

No education 1 (1.5) 3 (4.6) 0 (0.0) 0 (0.0)

Primary 38 (58.5) 36 (54.6) 41 (63.1) 38 (55.9)

Secondary/Tertiary 26 (40.0) 27 (40.9) 24 (36.9) 30 (44.1)

Monthly income, n (%) 0.990

No income 46 (70.8) 48 (72.7) 49 (75.4) 48 (70.6)

Poor income 16 (24.6) 16 (24.2) 13 (20.0) 17 (25.0)

Average/Good income 3 (4.6) 2 (3.0) 3 (4.6) 3 (4.4)

Pension, n (%) 0.459

Have 28 (43.1) 37 (56.1) 30 (46.2) 31 (45.6)

Do not have 37 (56.9) 29 (43.9) 35 (53.9) 37 (54.4)

Self-rated health, n (%) 0.930

Good/Very good 12 (18.5) 16 (24.2) 14 (21.5) 14 (20.6)

Fair 36 (55.4) 30 (45.5) 30 (46.2) 35 (51.5)

Bad/Very bad 17 (26.2) 20 (30.3) 21 (32.3) 19 (27.9)

Chronic diseases, n (%) 0.869

Have 59 (90.8) 58 (87.9) 57 (87.7) 62 (91.2)

Don’t have 6 (9.2) 8 (12.1) 8 (12.3) 6 (8.8)

Living arrangement, n (%) 0.521

Alone 6 (9.2) 9 (13.6) 5 (7.7) 10 (14.7)

Living with others 59 (90.8) 57 (86.4) 60 (92.3) 58 (85.3)

Smoking, n (%) 0.542

Never-smoker 51 (78.5) 54 (81.8) 47 (72.3) 50 (73.5)

Ex-/ Current-smoker 14 (21.5) 12 (18.2) 18 (27.7) 18 (26.5)

Drinking alcohol, n (%) 0.527

Non-drinker 48 (73.9) 55 (83.3) 52 (80.0) 56 (82.4)

Occasional/ Daily drinker 17 (26.2) 11 (16.7) 13 (20.0) 12 (17.7)

GDS-15 score, mean (SD) 7.1 (2.0) 7.6 (2.3) 7.8 (2.5) 7.0 (1.7) 0.114

RAS-12 score, mean (SD) 45.4 (5.2) 44.8 (5.3) 45.4 (5.4) 45.3 (3.8) 0.896

DSSI-10 score, mean (SD) 21.4 (3.4) 21.4 (3.4) 21.0 (3.6) 22.2 (3.1) 0.224

ULS-8 score, mean (SD) 8.3 (3.5) 8.6 (3.5) 9.0 (3.9) 7.6 (4.2) 0.157

GDS-15 15-item Geriatric Depression Scale; RAS-12 12-item Resilience Appraisal Scale; DSSI-10 10-item Duke Social Support Index; ULS-8 8-item UCLA Loneliness

Scale; SD Standard deviation.

https://doi.org/10.1371/journal.pone.0230770.t001
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engagement group showed the largest effect of improving psychological resilience (d = 1.40),

perceived social support (d = 1.07), and loneliness (d = -0.36) among community-dwelling Fil-

ipino senior citizens.

Peer counseling has improved the mental health outcomes of senior citizens after partici-

pating in the program. It showed a large effect of improving perceived social support (d =
0.92), moderate effect on psychological resilience (d = 0.72) and depressive symptoms (d =
-0.44), and small effect on loneliness (d = -0.33). We attributed the success of the peer counsel-

ing program for two reasons. First, a stronger working alliance between client and peer coun-

selor was associated with a lower level of depressive symptoms. We measured their working

alliance concerning their ability to connect emotionally, define goals, and work collaboratively

to specific tasks to reach their goals. According to a recent meta-analysis, a moderate but reli-

able association was shown between good working alliance and positive therapy outcome [49].

This finding is in agreement with our study. Therefore, a strong working alliance is an essential

element in counseling. Second, the involvement of health providers and BHWs may have pro-

vided a certain level of quality and accountability, which led to the credibility of the peer coun-

selors in this program. This innovative model of depression care delivery was previously

Table 2. Effects of intervention on the mental health outcomes of community-dwelling senior citizens at risk for depression.

A

Mean (SD)

Peer counseling
(n = 65)

Social engagement
(n = 66)

Combination (n = 65) Control
(n = 68)

GDS-15
score

Pre 7.1 (2.0) 7.6 (2.3) 7.8 (2.5) 7.0 (1.7)

Post 5.0 (3.0) 4.0 (2.3) 3.5 (2.5) 6.3 (3.1)

RAS-12
score

Pre 45.4 (5.2) 44.8 (5.3) 45.4 (5.4) 45.3 (3.8)

Post 48.6 (5.1) 52.9 (6.2) 51.0 (6.0) 43.4 (5.2)

DSSI-10
score

Pre 21.4 (3.4) 21.4 (3.4) 21.0 (3.6) 22.2 (3.1)

Post 23.9 (3.3) 24.1 (3.2) 23.2 (3.3) 20.3 (3.1)

ULS-8
score

Pre 8.3 (3.5) 8.6 (3.5) 9.0 (3.9) 7.6 (4.2)

Post 9.4 (4.0) 9.5 (4.8) 11.2 (4.3) 10.3 (4.2)

B

Peer counseling (n = 65) Social engagement (n = 66) Combination (n = 65)

Net mean change
a

(95% CI)
p-value Effect size

b
Net mean change

a

(95% CI)
p-value Effect

sizeb
Net mean change

a

(95% CI)
p-
value

Effect
sizeb

GDS-15
score

-1.4 (-2.5, -0.31) 0.012 -0.44 -2.9 (-3.8, -2.0) <0.001 -1.10 -3.6 (-4.5, -2.7) <0.001 -1.33

RAS-12
score

5.0 (2.7, 7.4) <0.001 0.72 9.9 (7.6, 12.3) <0.001 1.40 7.6 (5.3, 9.9) <0.001 1.13

DSSI-10
score

4.4 (2.8, 6.0) <0.001 0.92 4.5 (3.1, 6.0) <0.001 1.07 4.1 (2.5, 5.7) <0.001 0.87

ULS-8
score

-1.7 (-3.5, 0.0) 0.056 -0.33 -1.8 (-3.6, -0.1) 0.038 -0.36 -0.6 (-2.3, 1.2) 0.532 -0.11

GDS-15 15-item Geriatric Depression Scale; RAS-12 12-item Resilience Appraisal Scale; DSSI-10 10-item Duke Social Support Index; ULS-8 8-item UCLA Loneliness

Scale. SD Standard deviation; CI Confidence interval
a Net mean change from baseline using control group as reference
b This effect size (Cohen’s d) is a standardized measure of the difference in differences between the intervention and control group in standard-deviation units and the

minus (-) sign indicates the negative direction of the effect which in this case reduction of depressive symptoms and loneliness; Adjusted for age, sex, marital status,

education, monthly income, pension, self-rated health, chronic diseases, living arrangement, smoking, and drinking.

https://doi.org/10.1371/journal.pone.0230770.t002
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reported in the USA [18], and we adopted and modified it in our study using various health

providers.

Social engagement also improved the mental health outcomes of Filipino senior citizens. It

showed a large effect of improving depressive symptoms (d = -1.10), psychological resilience

(d = 1.40) and perceived social support (d = 1.07), and showed a small effect on loneliness (d =

-0.36). Our findings, however, did not match the longitudinal studies conducted in the USA

and Korea. For instance, Glass et al. [50] stated that social engagement was independently

associated with depressive symptoms at a specific point in time and that longitudinal associa-

tion was seen only among Americans who were not depressed at baseline. In their study, they

excluded senior citizens who exhibited elevated depression scores at baseline and follow-up in

their analysis [50], and this might account for the difference in the results of our study. Mean-

while, the social gathering had a positive effect on depressive symptoms over time in non-

depressed Korean senior citizens at baseline, and no such effect existed among those who were

Table 3. Association between change in GDS-15 scores and change in WAI-SF scores and its subscales (bond, task, goal).

Peer counseling (n = 65) Combination (n = 65)

GDS-15 scores GDS-15 scores

Measures β (95% CI) p-value Effect sizea β (95% CI) p-value Effect sizea

Peer ratings

Total WAI-SF score -0.14 (-0.22, -0.06) 0.001 0.52 -0.19 (-0.28, -0.11) <0.001 1.66

Bond subscale -0.25 (-0.47, -0.04) 0.022 0.55 -0.33 (-0.51, -0.16) <0.001 1.34

Task subscale -0.25 (-0.44, -0.06) 0.013 0.54 -0.33 (-0.56, -0.11) 0.005 1.82

Goal subscale -0.37 (-0.59, -0.15) 0.001 0.14 -0.36 (-0.58, -0.14) 0.002 0.77

Client ratings

Total WAI-SF score -0.27 (-0.42, -0.11) 0.001 0.50 -0.15 (-0.22, -0.08) <0.001 1.84

Bond subscale -0.48 (-0.76, -0.19) 0.002 0.98 -0.19 (-0.36, -0.03) 0.024 1.44

Task subscale -0.13 (-0.47, 0.21) 0.451 0.34 -0.36 (-0.50, -0.22) <0.001 1.22

Goal subscale -0.19 (-0.45, 0.06) 0.131 0.47 -0.12 (-0.29, 0.05) 0.176 1.31

GDS-15 15-item Geriatric Depression Scale; WAI-SF Working Alliance Inventory-Short Form; β Standardized beta adjusted for age, sex, marital status, education, and

monthly income
a This effect size (Cohen’s d) is a standardized measure of the difference between before and after the intervention in standard-deviation units.

https://doi.org/10.1371/journal.pone.0230770.t003

Table 4. Evaluation of social engagement program.

Measure Possible range of scores Social engagement (n = 66) Combination (n = 65) p-value

Depressed senior citizens’ satisfaction Mean (SD) Mean (SD)

Topics chosen 1–5 4.5 (0.7) 4.7 (0.5) 0.054

Time allocation 1–5 4.6 (0.6) 4.5 (0.6) 0.394

Materials used 1–5 4.7 (0.6) 4.6 (0.5) 0.261

Quality of invited speakers 1–5 4.6 (0.7) 4.4 (0.7) 0.103

Event facility 1–5 4.8 (0.4) 4.7 (0.6) 0.064

Clarity and understandability 0–10 9.9 (0.7) 9.9 (0.3) 0.750

Amount of new knowledge gained 0–10 9.9 (0.6) 9.8 (0.5) 0.409

Relevance and usefulness 0–10 9.8 (0.7) 9.8 (0.4) 0.892

Amount of attitude change 0–10 9.8 (0.7) 9.9 (0.3) 0.439

Overall satisfaction 0–10 9.9 (0.3) 9.9 (0.5) 0.316

SD Standard deviation

https://doi.org/10.1371/journal.pone.0230770.t004
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already depressed [51]. These findings were not in agreement with our study. In their study,

they did not consider participation frequency and quality of social activities [51], and this limi-

tation might account for the difference in the results of our study.

As expected, the combined intervention showed a large effect of improving depressive

symptoms (d = -1.33), psychological resilience (d = 1.13), perceived social support (d = 0.87),

and working alliance between client (d = 1.84) and peer counselor (d = 1.66). However, it

showed a small effect of improving loneliness (d = -0.11). The combined intervention showed

the largest effect of improving depressive symptoms, which supported our hypothesis. This is

the first study that reported the effectiveness of a combined intervention in improving depres-

sive symptoms. Our results indicated the benefit of the three-month duration of combined

intervention in improving mental health outcomes of Filipino senior citizens.

All interventions seemed to have a small effect of improving loneliness among Filipino

senior citizens. Senior citizens could be less depressed but remained lonely after the interven-

tion. According to Hawkley and Cacioppo [52], loneliness is not merely being alone. It is a dis-

tressing feeling that accompanies the perception that one has unmet social needs [52,53].

Senior citizens, in this study, might have been suffering from chronic perceived isolation,

which requires longer intervention time and a more tailored approach.

Both the peer counseling and social engagement programs were well accepted by the senior

citizens as exemplified by the low dropout rates across the three intervention groups and by

the positive ratings obtained from the survey. We adopted an innovative model of depression

care delivery [18] and proved that collaboration among academic, social welfare and health

sectors in coordinating care is feasible in a low-resource setting.

Strengths and limitations

To our knowledge, this is the first intervention study that evaluated the effects of peer counsel-

ing, social engagement, and combined intervention concurrently in improving depressive

symptoms of community-dwelling senior citizens. A few intervention studies have evaluated

peer counseling [16–18] or social engagement [19] singly, without differentiating their individ-

ual effects.

We acknowledged several limitations of this study. First, senior citizens in this study were

purposively recruited based on their GDS-scores and physical health. The used of the cutoff

score (GDS� 5) to select the 575 from the 1,021 senior citizens and the assignment of partici-

pants with poor physical health in the peer counseling group can potentially lead to misclassifi-

cation. Second, the senior citizens were not randomly allocated to either intervention or

control groups. The lack of randomization can result in selection bias, potential confounding,

and larger treatment effects. Despite non-randomization, senior citizens across the three inter-

vention groups and the control group showed homogenous profiles of baseline mental health

outcomes and socio-demographic characteristics. Third, we included standardized effect sizes

because sometimes they can be useful, but categorizing effect sizes into small, medium, and

large carries with it all of the disadvantages of categorization in general. Fourth, we used GDS-

15 as a screening tool for clinical depression without further assessment, which may limit the

generalizability of the findings. Senior citizens in this study were only at risk or suggestive of

having depression. Fifth, some of the measures such as RAS-12, DSSI-10, and ULS-8 were

adapted from previous studies [32, 40, 54,55], and have not been validated in the Philippine

context. However, we did forward and back translations carefully, performed face-validity test-

ing by asking the expert panel, pretested the questionnaires, and confirmed their reliability.

Finally, the follow-up period was only three months. We have confirmed the short-term but

not the long-term benefits of the interventions.

PLOS ONE Effectiveness of peer counseling, social engagement, and combination interventions in Filipino senior citizens

PLOS ONE | https://doi.org/10.1371/journal.pone.0230770 April 1, 2020 12 / 16

https://doi.org/10.1371/journal.pone.0230770


Conclusions

At the community level, peer counseling, social engagement, and combination interventions

were effective in improving depressive symptoms, psychological resilience, and social support

among Filipino senior citizens. This study shows that it is feasible to identify senior citizens at

risk for depression in the community and intervene effectively to improve their mental health.

Other resource-limited communities can learn from the Philippines’ experience and treat their

senior citizens at risk in similar ways. Further studies are required to target loneliness and

investigate the long-term benefits of the interventions.

Supporting information

S1 File. TREND checklist.

(PDF)

S2 File. Research proposal.

(DOCX)

S3 File. UTokyo ethics approval.

(PDF)

S4 File. UPMREB ethics approval.

(PDF)

Acknowledgments

The authors would like to thank all the participants who voluntarily participated in this study

and extend their appreciation to their local collaborators, including government officials,

health providers, barangay health workers, and peer counselors.

Author Contributions

Conceptualization: Rogie Royce Carandang, Junko Kiriya, Karen Rose Vardeleon, Edward

Asis, Masamine Jimba.

Data curation: Rogie Royce Carandang, Akira Shibanuma, Hiroshi Murayama, Masamine

Jimba.

Formal analysis: Rogie Royce Carandang, Akira Shibanuma, Hiroshi Murayama, Masamine

Jimba.

Investigation: Rogie Royce Carandang, Karen Rose Vardeleon, Edward Asis, Masamine

Jimba.

Methodology: Rogie Royce Carandang, Akira Shibanuma, Junko Kiriya, Karen Rose Varde-

leon, Masamine Jimba.

Project administration: Rogie Royce Carandang, Karen Rose Vardeleon, Edward Asis, Masa-

mine Jimba.

Resources: Rogie Royce Carandang, Akira Shibanuma, Karen Rose Vardeleon, Edward Asis,

Masamine Jimba.

Software: Rogie Royce Carandang, Akira Shibanuma, Masamine Jimba.

Supervision: Rogie Royce Carandang, Masamine Jimba.

PLOS ONE Effectiveness of peer counseling, social engagement, and combination interventions in Filipino senior citizens

PLOS ONE | https://doi.org/10.1371/journal.pone.0230770 April 1, 2020 13 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0230770.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0230770.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0230770.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0230770.s004
https://doi.org/10.1371/journal.pone.0230770


Validation: Rogie Royce Carandang, Akira Shibanuma, Junko Kiriya, Hiroshi Murayama,

Masamine Jimba.

Visualization: Rogie Royce Carandang, Junko Kiriya, Karen Rose Vardeleon, Edward Asis,

Hiroshi Murayama, Masamine Jimba.

Writing – original draft: Rogie Royce Carandang.

Writing – review & editing: Rogie Royce Carandang, Akira Shibanuma, Junko Kiriya, Karen

Rose Vardeleon, Edward Asis, Hiroshi Murayama, Masamine Jimba.

References
1. Rathod S, Pinninti N, Irfan M, Gorczynski P, Rathod P, Gega L, et al. Mental health service provision in

low- and middle-income countries. Health Serv Insights. 2017; 10:117863291769435.

2. Patel V. Mental health in low- and middle-income countries. Br Med Bull. 2007; 81-82(1):81–96.

3. Semrau M, Evans-Lacko S, Alem A, Ayuso-Mateos J, Chisholm D, Gureje O, et al. Strengthening men-

tal health systems in low- and middle-income countries: the Emerald programme. BMC Med. 2015; 13

(1).

4. Blazer D. Depression in late life: review and commentary. FOCUS. 2009; 7(1):118–136.

5. Snowdon J. Is depression more prevalent in old age? Aust N Z J Psychiatry. 2001; 35(6):782–787.

https://doi.org/10.1046/j.1440-1614.2001.00968.x PMID: 11990889

6. Bao Y, Alexopoulos G, Casalino L, Ten Have T, Donohue J, Post E, et al. Collaborative depression care

management and disparities in depression treatment and outcomes. Arch Gen Psychiatry. 2011; 68

(6):627. https://doi.org/10.1001/archgenpsychiatry.2011.55 PMID: 21646579

7. Chan D, Fan M, Unützer J. Long-term effectiveness of collaborative depression care in older primary

care patients with and without PTSD symptoms. Int J Geriatr Psychiatry. 2010; 26(7):758–764. https://

doi.org/10.1002/gps.2606 PMID: 21495079

8. Almeida O, Pirkis J, Kerse N, Sim M, Flicker L, Snowdon J, et al. A randomized trial to reduce the preva-

lence of depression and self-harm behavior in older primary care patients. Ann Fam Med. 2012; 10

(4):347–356. https://doi.org/10.1370/afm.1368 PMID: 22778123

9. van der Weele G, de Waal M, van den Hout W, de Craen A, Spinhoven P, Stijnen T, et al. Effects of a

stepped-care intervention programme among older subjects who screened positive for depressive

symptoms in general practice: the PROMODE randomised controlled trial. Age Ageing. 2012; 41

(4):482–488. https://doi.org/10.1093/ageing/afs027 PMID: 22427507

10. Kiosses D, Teri L, Velligan D, Alexopoulos G. A home-delivered intervention for depressed, cognitively

impaired, disabled elders. Int J of Geriatr Psychiatry. 2011; 26(3):256–262.

11. Gitlin L, Harris L, McCoy M, Chernett N, Jutkowitz E, Pizzi L. A community-integrated home-based

depression intervention for older African Americans: description of the Beat the Blues randomized trial

and intervention costs. BMC Geriatr. 2012; 12(1).

12. Ciechanowski P, Wagner E, Schmaling K, Schwartz S, Williams B, Diehr P, et al. Community-integrated

home-based depression treatment in older adults. JAMA. 2004; 291(13):1569. https://doi.org/10.1001/

jama.291.13.1569 PMID: 15069044

13. Klug G, Hermann G, Fuchs-Nieder B, Panzer M, Haider-Stipacek A, Zapotoczky H, et al. Effectiveness

of home treatment for elderly people with depression: randomised controlled trial. Br J Psychiatry. 2010;

197(06):463–467.

14. Snowden M, Steinman L, Frederick J. Treating depression in older adults: challenges to implementing

the recommendations of an expert panel. Prev Chronic Dis. 2008; 5(1):1–7.

15. Nguyen D, Vu C. Current depression interventions for older adults: a review of service delivery

approaches in primary care, home-based, and community-based settings. Curr Transl Geriatr and Exp

Gerontol Rep. 2013; 2(1):37–44.

16. Ho A. A peer counselling program for the elderly with depression living in the community. Aging Ment

Health. 2007; 11(1):69–74. https://doi.org/10.1080/13607860600735861 PMID: 17164160

17. Chapin R, Sergeant J, Landry S, Leedahl S, Rachlin R, Koenig T, et al. Reclaiming joy: pilot evaluation

of a mental health peer support program for older adults who receive Medicaid. Gerontologist. 2012; 53

(2):345–352. https://doi.org/10.1093/geront/gns120 PMID: 22936540

PLOS ONE Effectiveness of peer counseling, social engagement, and combination interventions in Filipino senior citizens

PLOS ONE | https://doi.org/10.1371/journal.pone.0230770 April 1, 2020 14 / 16

https://doi.org/10.1046/j.1440-1614.2001.00968.x
http://www.ncbi.nlm.nih.gov/pubmed/11990889
https://doi.org/10.1001/archgenpsychiatry.2011.55
http://www.ncbi.nlm.nih.gov/pubmed/21646579
https://doi.org/10.1002/gps.2606
https://doi.org/10.1002/gps.2606
http://www.ncbi.nlm.nih.gov/pubmed/21495079
https://doi.org/10.1370/afm.1368
http://www.ncbi.nlm.nih.gov/pubmed/22778123
https://doi.org/10.1093/ageing/afs027
http://www.ncbi.nlm.nih.gov/pubmed/22427507
https://doi.org/10.1001/jama.291.13.1569
https://doi.org/10.1001/jama.291.13.1569
http://www.ncbi.nlm.nih.gov/pubmed/15069044
https://doi.org/10.1080/13607860600735861
http://www.ncbi.nlm.nih.gov/pubmed/17164160
https://doi.org/10.1093/geront/gns120
http://www.ncbi.nlm.nih.gov/pubmed/22936540
https://doi.org/10.1371/journal.pone.0230770


18. Joo J, Hwang S, Abu H, Gallo J. An innovative model of depression care delivery: peer mentors in col-

laboration with a mental health professional to relieve depression in older adults. Am J Geriatr Psychia-

try. 2016; 24(5):407–416. https://doi.org/10.1016/j.jagp.2016.02.002 PMID: 27066731

19. Wang J, Chen C, Lai L, Chen M, Chen M. The effectiveness of a community-based health promotion

program for rural elders: a quasi-experimental design. Appl Nurs Res. 2014; 27(3):181–185. https://doi.

org/10.1016/j.apnr.2013.11.014 PMID: 24440339

20. Briscoe J, Orwin D, Ashton L, Burdett J. Being there: a peer support service for older adults with mental

illness. Auckland: Health Research Council of New Zealand; 2005. https://www.tepou.co.nz/uploads/

files/resource-assets/Being-There-A-Peer-Support-Service-for-Older-Adults-with-Mental-Illness-2005.

pdf. [Accessed November 17, 2019].

21. Salzer M, Shear S. Identifying consumer-provider benefits in evaluations of consumer-delivered ser-

vices. Psychiatr Rehabil J. 2002; 25:281–288. https://doi.org/10.1037/h0095014 PMID: 11860001

22. Davidson L. Peer support among individuals with severe mental illness: a review of the evidence. Clin

Psychol. 1999; 6:165–187.

23. Solomon P. Peer support/peer provided services underlying processes, benefits, and critical ingredi-

ents. Psychiatr Rehabil J. 2004; 27:392–401. https://doi.org/10.2975/27.2004.392.401 PMID:

15222150

24. Campbell J. Emerging new practices in organized peer support. Washington.: U.S. Department of

Health and Human Services. https://mdsc.ca/documents/Publications/Emerging%20new%20practices

%20in%20organized%20peer%20support.pdf. [Accessed November 17, 2019]

25. Menec V. The relation between everyday activities and successful aging: A 6-year longitudinal study. J

Gerontol Psychol Sci Soc Sci. 2003; 58:S74–S82.

26. Jang Y, Mortimer J, Haley W, Graves A. The role of social engagement in life satisfaction: Its signifi-

cance among older individuals with disease and disability. J Appl Gerontol. 2004; 23:266–278.

27. Glei D, Landau D, Goldman N, Chuang Y, Rodrı́guez G, Weinstein M. Participating in social activities

helps preserve cognitive function: an analysis of a longitudinal, population-based study of the elderly.

Int J Epidemiol. 2005; 34:864–871. https://doi.org/10.1093/ije/dyi049 PMID: 15764689

28. Ho S, Woo J, Sham A, Chan S, Yu A. A 3-year follow-up study of social, lifestyle and health predictors

of cognitive impairment in a Chinese older cohort. Int J Epidemiol. 2001; 30:1389–1396. https://doi.org/

10.1093/ije/30.6.1389 PMID: 11821352

29. Hsu H. Does social participation by the elderly reduce mortality and cognitive impairment?. Aging Ment

Health. 2007; 11:699–707. https://doi.org/10.1080/13607860701366335 PMID: 18074257

30. Weiner B, Lewis M, Clauser S, Stitzenberg K. In Search of synergy: strategies for combining interven-

tions at multiple levels. JNCI Monographs. 2012; 2012(44):34–41.

31. Sallis JF, Owen N, Fisher EB. Ecological models of health behavior. In: Glanz K, Rimer BK, Viswanath

K, editors. Health Behavior and Health Education: Theory, Research, and Practice. 4th ed. San Fran-

cisco, CA: Jossey-Bass; 2008. pp. 465–486.

32. Carandang R, Shibanuma A, Kiriya J, Asis E, Chavez D, Meana M, et al. Determinants of depressive

symptoms in Filipino senior citizens of the community based ENGAGE study. Arch Gerontol Geriatr.

2019; 82:186–191. https://doi.org/10.1016/j.archger.2019.02.014 PMID: 30822720

33. Carandang R, Shibanuma A, Kiriya J, Vardeleon K, Marges M, Asis E, et al. Leadership and peer

counseling program: Evaluation of training and its impact on Filipino senior peer counselors. Int J Envi-

ron Res Public Health. 2019; 16:410.

34. PSA. Proportion of poor Filipinos registered at 21.0 percent in the first semester of 2018. Philippine Sta-

tistics Authority; 2019. https://psa.gov.ph/poverty-press-releases. [Accessed April 23, 2019].

35. Yesavage J, Brink T, Rose T, Lum O, Huang V, Adey M, et al. Development and validation of a geriatric

depression screening scale: a preliminary report. J Psychiatr Res. 1982; 17(1):37–49. https://doi.org/

10.1016/0022-3956(82)90033-4 PMID: 7183759

36. Sharp L, Lipsky M. Screening for depression across the lifespan: a review of measures for use in pri-

mary care settings. Am Fam Physician. 2002; 66(6):1001–1008. PMID: 12358212

37. Yesavage J, Sheikh J. Geriatric Depression Scale (GDS). Clin Gerontol. 1986; 5(1–2):165–173.

38. Cuijpers P. Psychological outreach programmes for the depressed elderly: a meta-analysis of effects

and dropout. Int J Geriatr Psychiatry. 1998; 13(1):41–48. https://doi.org/10.1002/(sici)1099-1166

(199801)13:1<41::aid-gps729>3.0.co;2-b PMID: 9489580

39. DOH. What is Barangay Health Worker? Department of Health; 1995. https://www.doh.gov.ph/faqs/

What-is-Barangay-Health-Worker. [Accessed November 18, 2019]

PLOS ONE Effectiveness of peer counseling, social engagement, and combination interventions in Filipino senior citizens

PLOS ONE | https://doi.org/10.1371/journal.pone.0230770 April 1, 2020 15 / 16

https://doi.org/10.1016/j.jagp.2016.02.002
http://www.ncbi.nlm.nih.gov/pubmed/27066731
https://doi.org/10.1016/j.apnr.2013.11.014
https://doi.org/10.1016/j.apnr.2013.11.014
http://www.ncbi.nlm.nih.gov/pubmed/24440339
https://www.tepou.co.nz/uploads/files/resource-assets/Being-There-A-Peer-Support-Service-for-Older-Adults-with-Mental-Illness-2005.pdf
https://www.tepou.co.nz/uploads/files/resource-assets/Being-There-A-Peer-Support-Service-for-Older-Adults-with-Mental-Illness-2005.pdf
https://www.tepou.co.nz/uploads/files/resource-assets/Being-There-A-Peer-Support-Service-for-Older-Adults-with-Mental-Illness-2005.pdf
https://doi.org/10.1037/h0095014
http://www.ncbi.nlm.nih.gov/pubmed/11860001
https://doi.org/10.2975/27.2004.392.401
http://www.ncbi.nlm.nih.gov/pubmed/15222150
https://mdsc.ca/documents/Publications/Emerging%20new%20practices%20in%20organized%20peer%20support.pdf
https://mdsc.ca/documents/Publications/Emerging%20new%20practices%20in%20organized%20peer%20support.pdf
https://doi.org/10.1093/ije/dyi049
http://www.ncbi.nlm.nih.gov/pubmed/15764689
https://doi.org/10.1093/ije/30.6.1389
https://doi.org/10.1093/ije/30.6.1389
http://www.ncbi.nlm.nih.gov/pubmed/11821352
https://doi.org/10.1080/13607860701366335
http://www.ncbi.nlm.nih.gov/pubmed/18074257
https://doi.org/10.1016/j.archger.2019.02.014
http://www.ncbi.nlm.nih.gov/pubmed/30822720
https://psa.gov.ph/poverty-press-releases
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1016/0022-3956(82)90033-4
http://www.ncbi.nlm.nih.gov/pubmed/7183759
http://www.ncbi.nlm.nih.gov/pubmed/12358212
https://doi.org/10.1002/(sici)1099-1166(199801)13:1<41::aid-gps729>3.0.co;2-b
https://doi.org/10.1002/(sici)1099-1166(199801)13:1<41::aid-gps729>3.0.co;2-b
http://www.ncbi.nlm.nih.gov/pubmed/9489580
https://www.doh.gov.ph/faqs/What-is-Barangay-Health-Worker
https://www.doh.gov.ph/faqs/What-is-Barangay-Health-Worker
https://doi.org/10.1371/journal.pone.0230770


40. Li J, Theng Y, Foo S. Depression and psychosocial risk factors among community-dwelling older adults

in Singapore. J Cross Cult Gerontol. 2015; 30(4):409–422. https://doi.org/10.1007/s10823-015-9272-y

PMID: 26428668

41. WHO. Process of translation and adaptation of instruments. Geneva: World Health Organization;

2019. https://www.who.int/substance_abuse/research_tools/translation/en/. [Accessed June 14, 2019].

42. Wancata J, Alexandrowicz R, Marquart B, Weiss M, Friedrich F. The criterion validity of the Geriatric

Depression Scale: a systematic review. Acta Psychiatr Scand. 2006; 114(6):398–410. https://doi.org/

10.1111/j.1600-0447.2006.00888.x PMID: 17087788

43. Pocklington C, Gilbody S, Manea L, McMillan D. The diagnostic accuracy of brief versions of the Geriat-

ric Depression Scale: a systematic review and meta-analysis. Int J Geriatr Psychiatry. 2016; 31(8):837–

857. https://doi.org/10.1002/gps.4407 PMID: 26890937

44. Johnson J, Gooding P, Wood A, Tarrier N. Resilience as positive coping appraisals: testing the sche-

matic appraisals model of suicide (SAMS). Behav Res Ther. 2010; 48(3):179–186. https://doi.org/10.

1016/j.brat.2009.10.007 PMID: 19906364

45. Wardian J, Robbins D, Wolfersteig W, Johnson T, Dustman P. Validation of the DSSI-10 to measure

social support in a general population. Res Soc Work Pract. 2012; 23(1):100–106.

46. Hays R, DiMatteo M. A short-form measure of loneliness. J Pers Assess. 1987; 51(1):69–81. https://

doi.org/10.1207/s15327752jpa5101_6 PMID: 3572711

47. Hatcher R, Gillaspy J. Development and validation of a revised short version of the working alliance

inventory. Psychother Res. 2006; 16(1):12–25.

48. Munder T, Wilmers F, Leonhart R, Linster H, Barth J. Working Alliance Inventory-Short Revised (WAI-

SR): psychometric properties in outpatients and inpatients. Clin Psychol Psychother. 2009; 17(1):231–

239.

49. Horvath A, Symonds B. Relation between working alliance and outcome in psychotherapy: a meta-anal-

ysis. J Couns Psychol. 1991; 38(2):139–149.

50. Glass T, De Leon C, Bassuk S, Berkman L. Social engagement and depressive symptoms in late life. J

Aging Health. 2006; 18(4):604–628. https://doi.org/10.1177/0898264306291017 PMID: 16835392

51. Min J, Ailshire J, Crimmins E. Social engagement and depressive symptoms: do baseline depression

status and type of social activities make a difference?. Age Ageing. 2016; 45(6):838–843. https://doi.

org/10.1093/ageing/afw125 PMID: 27496942

52. Hawkley L, Cacioppo J. Loneliness matters: a theoretical and empirical review of consequences and

mechanisms. Ann Behav Med. 2010; 40(2):218–227. https://doi.org/10.1007/s12160-010-9210-8

PMID: 20652462

53. Wheeler L, Reis H, Nezlek J. Loneliness, social interaction, and sex roles. J Pers Soc Psychol. 1983; 45

(4):943–953. https://doi.org/10.1037//0022-3514.45.4.943 PMID: 6631669

54. Areán P, Reynolds C. The impact of psychosocial factors on late-life depression. Biol Psychiatry. 2005;

58(4):277–282. https://doi.org/10.1016/j.biopsych.2005.03.037 PMID: 16102545

55. Bruce ML. Psychosocial risk factors for depressive disorders in late life. Biol Psychiatry. 2002; 52

(3):175–184. https://doi.org/10.1016/s0006-3223(02)01410-5 PMID: 12182924

PLOS ONE Effectiveness of peer counseling, social engagement, and combination interventions in Filipino senior citizens

PLOS ONE | https://doi.org/10.1371/journal.pone.0230770 April 1, 2020 16 / 16

https://doi.org/10.1007/s10823-015-9272-y
http://www.ncbi.nlm.nih.gov/pubmed/26428668
https://www.who.int/substance_abuse/research_tools/translation/en/
https://doi.org/10.1111/j.1600-0447.2006.00888.x
https://doi.org/10.1111/j.1600-0447.2006.00888.x
http://www.ncbi.nlm.nih.gov/pubmed/17087788
https://doi.org/10.1002/gps.4407
http://www.ncbi.nlm.nih.gov/pubmed/26890937
https://doi.org/10.1016/j.brat.2009.10.007
https://doi.org/10.1016/j.brat.2009.10.007
http://www.ncbi.nlm.nih.gov/pubmed/19906364
https://doi.org/10.1207/s15327752jpa5101_6
https://doi.org/10.1207/s15327752jpa5101_6
http://www.ncbi.nlm.nih.gov/pubmed/3572711
https://doi.org/10.1177/0898264306291017
http://www.ncbi.nlm.nih.gov/pubmed/16835392
https://doi.org/10.1093/ageing/afw125
https://doi.org/10.1093/ageing/afw125
http://www.ncbi.nlm.nih.gov/pubmed/27496942
https://doi.org/10.1007/s12160-010-9210-8
http://www.ncbi.nlm.nih.gov/pubmed/20652462
https://doi.org/10.1037//0022-3514.45.4.943
http://www.ncbi.nlm.nih.gov/pubmed/6631669
https://doi.org/10.1016/j.biopsych.2005.03.037
http://www.ncbi.nlm.nih.gov/pubmed/16102545
https://doi.org/10.1016/s0006-3223(02)01410-5
http://www.ncbi.nlm.nih.gov/pubmed/12182924
https://doi.org/10.1371/journal.pone.0230770

